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ABSTRACT      .  ..  .  \  ,  ^ 

.   '  This  handb9^ak  is  divided  int^four  major  sections 

witfr  t.h'e' first  section  serving  as  a  guidactb  the  handbook*  This 
^.introductory ,  sect  ion  tells,  how  to  use  th^  handbook,  Where  to  -go- for 
*  more/^<:areer  iuf brma tion,  how  employment  projections  are  made,  and 
:  where  toaiinorrow's  jobs  will  b^.  The  outlook  for:,  occupations  in 
;S.^ction  2  CQ.ntains  300 ,  occupational  .briefs  grouped  into" tKir tee ;n 
cl,usters^  of  t^el/ated  jobs.  Clusters  include  occupations  in  ar^as  such 
as  industrial  production  ; 'of  f2.ce  occupations;   service  occupations; 
,^sales;   transportation;  scientific  and*  technical jbccupations; 
roechdn'ics ;  . health  occupations';  social  ar'aas;   and  art,  design,  and  - 
conmunication  occupations.  For  each  ^^pecific  occupation  listed^ .  . 
ij.nf ormatibn  is  given  on  the  nature  o^  the  work,  training  reguirements 
.an*d  ether  qua lifi'ca'tions,  opportunities  , for  advancem^ent^  knd  expected 
V  ^arningsv  The  third^ 'section  contains  brief  di^criptibns  of 
thirty-five 'ma j.or  industries.  Ma  jor  industry  areas  discussed  are 
aqricultare,   mining  and  petroleum,  construction,  manufacturing, 
.  transportation,^  wholesale'  and  retail  trade,  finance,  service 
industries,  and '^government.  The  fourth,  section  provides  an  index 
job^titles"^  by''"Dict  ionafy  o^f.  Occ  upa  tional  Titles"  code.  An 
alphabetical  index  to  occupa4:ions  and  industries  found  in  the  " 
handbook  'is  a'iso  included.  >('lrA).  .     -  ; 
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Pointm  on  Using  the  Handtodk 

To  locate  a  particular  occupation  or  Industry,  see. 
.  Table  of  Contents,  page  fx . 
DIcionary  of  ^Occupational  Titles  Ind^ 
Aiphttbetlcal  Index,  page^^OO.^ 

4th  edition  Btetionary  of  Occupational  *l^6s  iV^^^ 

TWs^tiandbook  uses  3rd  ediUbft^b^e^'Isjpps^    ^lany  users 
hsw«P9i*t  yet  received  the  new  edition  ofjtttl^.XDT  For 
a  coiaversion-table  co'nriparing^3rtf^ji'^«ditior  r  .O.T. 
codes,  seepage  800.  " 

■     ■  ■    ^    ■  lit':,  ,. .  ^      .  ■ 

For  an  ovwmw  of  Job  prospects  to  1 985^reatL:^& 
secaon  on  Tomorrow's  Jobs  startiiig  on 


How  do  ecoHomlsts  forecast  tlie  'ut^^l^- 

For  izorief  description  of-the^wPpmptibris  and  rrwchods  , 
use^  n  pre^parlng  BLS  employment  pr6i«tions  ?tde  page 


Ooes  "kecvf  ^mpetltlon"  ihean  It's  Impossible  toopr  pt? 

Tc  t^rnr  what  the  employment  outlook  ^5ectr>'   nf  eacn 
H^^TodDook  statement  means,  see  pager  5 

Lfloldng.lar^  Twrd  cacoer  Information? 

Conis. :  !t  the  Sources  of  Additional  Infr-^-sEir  ^  ari 
•-r  r  each  state^ -<^nt.  For  career  jnf  :■'^^nt•r>f^^■  or 
:jjouv^  nthe  labc  orce — youth,  wow^'       '^^rftms,  oldei 
A'i'''^'^-:,  handi^iaipd  persons,  and        ^a.-  ^ee^aage^' 

You        >ical 'T^'iViinTiatlo^Mtop 

Tnte  HaxrctiooK  ;  »v-^lPfhfomiatl6n  for  tr^  ^* 
Fc  f  ^  --r     \^\sr      *Joynnent  securlr 
OS-       J|^  ''^^or'  -v^^tkr     local  job  pros&Sl(^  ^ee^saaiae  i5. 
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Foreword 

The  difficultim  voung  people  experience  ^hen  making  the  relation  from  <5£ohoc<  :c  work 
has  been  recognizad  by  leaders,  in  govemimer^^"  and  education  as  U  serious  naiwnai  f.rtnAejii. 
One  way  to  help  eaue  this  transition  is  to  pruviae  young  people  w'^«  <iccurate  airf  conuprshen- 
sive  career  guidancse  mformation.  6y  acquinn^  .specific  knowled^  vM  the  varitmis  occcjpssiions 
in  our  economy,  Jac/  can  become  awanL-  af  the  opportunitc and  altenaativ*^*.  fha:  are 
available  m  them,  3iia  can  plan  for  careerr  i^uaisd  to  thei^  abili^'^  and  aspirnxioiiM. 

The  OccupatiamoL  Outlook  Handbook  is  i  maior  source  of  vofv«tional  guidazt::^  imforrTi-fction 
for  hundxsds  of  occupations.  For  each  occ^^^szron,  the  HandbomK  describes  what  ^workrrs  do 
on  the  job,  the  training  or  education  neeasd,  arid  most  irrmortantiy,  some  tdeu  the 
availability  of  jobs  in  the  years  ahead.  ^ 

Although  maitr -Kople  who  need  career  guidance  informaicart  ar^  young,  such  ac  s^udelllll 
facing  the  transiticnr  rrom  school  ta  work,  th  e  Handbook  alsc  >  iseUii  res^x  xce;  5or  th<^ 
entering  or  reentering  the  work  force  at  later  stages  in  Xneir  bve^x  'lie  rrorcss  *ocati<;"*«J 
•  choice  andprepar^Etson  may  be  Accompanied  by  anxiety- and  up  •M^t^  -egs^dlsss  of  wher»  m 
the  life  cycle  it  occurs.  Our  hope  in  the  Department  of  Lab^'.  l  :ns:  :ni  puMn^atipn  ^ili 
continue  to  offer  vmuable  assistance  to  all  persons  seeking  satin rying  rrr:.- '  p'  oauui^v.e  cmriK>y- 
/ment. 


Rsdy  Marshall,  Secreiar      La  x^r 


Prefatory  Note 


,in  our  constantly  changing  economy,  infonriation  on  future,  career  opportuni^es  and 
ctfWttKmafrequiBcinents  is  necessary  if  workers  are  to  be  prepared  for  tpmorrow's  jobs.  For 
anare  tinn  30  years,  aie  Bureau  of  Labor  Statistics  has  conducted  research  orf  occypations  and 
Mnostsies  fprthe  iHirpose  of  providing  this  information  for  use  in  vocational  guidance. 

the  major  promict  of  this  i;eseareh4s  the  Occupational  Outlook  Handbook,  which  con tams^ 
i^rmation  on  joc  duties,  educational  requirements,  employnfent  outlook,  and  eamings-for 
several  hundred  occupations  and  35  industries.  The  Handbook  irtformation  is  based  on  data 
received  from  a  variety  of  sources,  including  business  firms,  trade  associations,  labor  unions, 
professional  societies,  .educational  institutions,  and  government  agfcncies,  and  represents  the 
ntost  current  and  coinprehensive  information  available.  ' 

This  edition  of  the  Handbook  has  been  revised  to  enhance  its  usefubicg/WM^  statements 
contain  expanded  information  on  occupational  training;  some  include  information  on  the 
mpvement  of  workers  from  oite  occupation  to  smother  and  typical  paths  of  Advancement 
within  a  career  field.  The  new  Handbook  also  contains  a  Dictionary  of  Occupational  Titles 
4ndex,  referenced  to  the  third  edition  of  the  Dictionary  and  cross  referenced  to  the  fourth,  and 
most  recent  edition. 

Julius  Shiskin,  Commissioner,  Bureau  of  Labor  Statistics 


^  Letter  of  Endorsement 

^^ork  can  fee  one  of  life'ai  most  rewarding  experiences.  A  jpb  can  offer  pride  in  achieve- 
ment and  an  opportunity /or  personal  growth,  as  well  as  the  securily  of  an  adequate  income. 
But  finding  wprk  that  is  satisfying  seldom-  is  easy.  Many  individuals  nsak£  sevei^l' different 
career  choices  pver  time  as  their  job  needs  and  aspirations  change.  Caredr  planning  ^th  the 
advice  of  trained  counselors  can  help  a  great  deal.  .  ^ 

Tp  assist  indiyiduals  with  their  educational  and  vocational  choices,  counselors' inust  have 

jDCciipatibnal^infonn^tion  that  is  current,  accurate,  and  comprehensive.  The  O'qcmpational 

^Outloof:  Handkook  is  a  primary  source  of  lhe*infonnation  needed  for  sound  career  planning. 

I^or  several  hilbdred  occupations  and  .35  major  industries,  the  Handbook  descQbes  what 
workers  do  bn-'the^jpb,  the  training  and  education  required,  advancement  possibili^^ 
empldyment  outl^k,  ai^3  earnings  and  working  conditions.  Most  statements  also  listptfiit^' 
sional  societies,  trade-associations,  unions,  and  other  organizations/that  can  sppply^atf^itional . 
career  information.  "  V 

i  Counselors  in  all  work  iiettings  \y'iU  find  tl?e  new  edition  of  the  Occupational  Outlook 
Handbook  an  invaluable  tool  for  helping  clients  plan  ^  satisfying  future  in  the'workirig  world. 

Dr.  Norm^  C.  Gysbers,  President 
/American  Personnel  and 
Guidance  Association 

.   '  '       •  '.  ■ 

1     William  B.  Lewis 
-    '         Administrator         '  ^ 

U.S.  Emplbyment  Service  nf 
U.S.  Deparl^nent  of 'Labor 

"   'i         Thomas  W.  Can-  ' 

Director,  Defense  Education 
U';S.  Department- of t)efense 

%       .    '         ■  . 

V.  Max^Clelanci 

Administrator  - 
Veterans' Administration 


Dr.  Ernest  Boyer 
Commissioner  o^  Education 
Office  of  Education 
U.S.  Departmeiu  of  Health,  ^ 
Education,  and  >yel^e 

Robert  A.  Derzjrap  ^ 
Administratop^-^S^  ' 
Health  Care  Fii|kncing  and 
'  Administr^on . ;  ^ 
U.S.  Department  of  Health, 
Education,  and  Welfare 


The  Handbook  was  prepay rrd  in  rhefereau    :  S:aiBtics.  Division  of  Occ:upatibnal 

Ouflook,  under  the  supen-^^?i  of  Rum^d  B.  -  aicin^prs  and  Neal  H.  Rosenthal.  G.encral^ 
direction  was  provided  by  I^«ile>  H  oimg  A.  ?:^||^nt  Commissioner  for  Empdoymen^ 
Structure 'and  Trends.  '  .  \  , 

The  planning  and  coordjBuuaon:  Df  taj:  Hjin^boo*         done      Michael  J.-  Pilot. 
'^  Constance  B.  DiCesare,  -.-an  Eck,  ^nasan  :    ^^^^mm  Danriel  E/  Hecker.  and  Aiime  Kahl 
supervised  the  research  anc  ^rreparatior  rr  mDi<*Tiil#  'handbook  sections.  Max  ^  Carey 
s^ervised  work  on  spiecial  pT:i«ccts  connc=recc  w^e  if  iand^ok. 

...  .Members  of  the  Divisicr  staff  wnr  -onrraw^^  jcctiiQns  were  Vance  K,  Anthony. 
Douglas  J.  Braddock.  Charles  :ivrne  III  ^<'^:ir^  Z^^  ^  >•«  S,  DUlich.  Coniey  Haal  Oillion. 
4 ,  Lawrence  C.  Drake,  Jr.,  ^  P.  Griffr  Emai^  i  rmttneH.  David  B.  HersL  H.  Phihp 
ri^'ward,  Chester  Curtis  Levm^  ''hbmzB  \mrdo^  ',  sams*  V .  Petrone.  John  Er  R«iber.  Jr.. 
eebra  E.  Rothstein.  Shiriey  G  H^^farney, .  Sarger  iwi  M.  Slowitsky.  and  Patncx  Wash, 
>^  Loi^  P.  terlizzi  cootWnaitr::  -he  co'^r**  atio»^'  (i  «iinnft  of  charts.  The  gathering  and. 
editing  of  photographs  was  do  -  Ke  ttasurwc  '  -rm  F  Whetzel  prepared  the  jndex  to 
Occupations  and  Industries.  .  ^  "  .  a 

Word  processing  was  ban  .ed  by  I^ic  ^ia  7*  Piaui.  Brenda  MarsbaU.  and  £e^erly  A. 
Williams.  Otfier  typing  suppo^  as  prc»i^  -  >»'^  A.  3iddix.  Karen  Es  Harw.  and 
Vidella  H.  Hubbard.    ^  "  / 


4 


Photograph  Credits 


The  Bi^lpi  of  L^bor  Statistjcs-gratefrally  acknowl&rig^s  the  coooci?«icjn  and  assistance  a: 
the  many  gems',  jgmtnt  and  privase  source^  that  eitncr  contributed  ptKnoacraphs  ot^m^e  their 
faciffities  avaiuu*  to  the^U.S.  Department  of  La'^^xiT  ohotographerc  rcr  this  edition  of  the 
dccMpationat<yuBook  Handbook.  Inclusion  of  pH^-  .j^paphs  to  illuscaait  dtindbook  statements. 
^.  does  nQt  necsutiirdy  m^ean  that  the  phcvographr  jtee  of  every  ^K.'wasDle  safety  or  he|dtr 
K^"^'iia2anJ^Depi»;ti||^.  of  companies  or  trade  name  pr;:i4iuK:ts  in  no  way  a::nsmaaes  endorsement  b- 
the  Dei()artmct#  of  Labor.  ,  ^  "  . 


Qov^mfpent  Sources 


^&ra/.  Administration  ox:^  Aging;  Bureau  of  the  C^^\i< 
Bureau  of  Land  N^agermsnt;  Bureau  of  Mines;^  Bu-' 
of  Prisons;  Department  at'  Agriculture;  Deparjrh*^' 
Health,  Educatibn^i  dndxWelfare;  D^artment  of  ifli^- 
Department  ot  the  Navy;  Eihpioyin^t  and  Trainimc  .d- 
ministr^ation;  Endrgy  Research^  atnd  Development 
ministration;  Federal  Avaatipn  Adifiin&tration;  F-^sserai 
Bureau  of  Investigation,  Generi^  Services  AdmiiE?^^Ta- 
tidn;  Geological  Survey:  3ovemment  Printing  C^pice 
National  Aeronautics  amd  Space  Administration  Na- 
t^^na^  Highway  TrafRc  Safety  Administration;  Nauonal 
Ii^tbte;  of  Health;  Nationjil  Oceanographic  an<  -  .tmc- 
spherid  Administration;  N»<w©nal  ?ark  Service;  O***-^  of 
Sad^ety  afid  Health  Admimtrration;  U.S.  Postal  S-^*~e; 
Admiriistn^on. 


an< 


:3L  Room  Technicnais;  ^oging  Industry  -iSsocnBrion; 
lyosum  Drywall  Cc^nsrac^o  vlntemanonai;  Motor  Ve- 
iicie  Manufacturer    -^ssasrvon;  Music  Educators  Na- 
aoxxal  Conference    v-^n^al  Association  of  Barber 
Sciiools;  N^tiorial  /^ssoyaHf^  of  Social  Workers;  Na-* 
tiooal  Electric  Sign  Assvjciaaon;  Public  Relations  Soci- 
ety of  America;  Society  pfAjnerican  Florists  and  Oma- 
%■  mental  Horticulturists;  ^Je  Contractors  Assocxation  of 
^America,  Inc.;  and  Unites  Aaito  Workers.  > 


Sti^e  awt^ Local.  District  of  Columbia-^Departna::  ^  or 
Human  Resources,  .Fire  Department,  Police  Lsaiart- 
ment,  and  Poblic  Librar  Montgomery  County  --^lic 
Schoolsi^fMcL  );  Virginia — Department  of  State  --^rice; 
anil'Washins^^n XD.C)  Metropolitan. Area  Transa  Au- 
thority. .  '          - . 

:  -  ■  '    '  ■        ;         •  . 

.  Prfyato  Sotfcsai  ■'     ^     -  ■ 

Mempership  Groups.  Aluninum  Association;  American 
Ch^mioal  Society;  Anwrican  Chiropractors  Association; 
American  Denta)  Assistants  Association;  American 
Dental  Hygienists  Association;  American  Personnel  and 
Guidance  Asociatioh;  American  Home  Econqmics  As- 
sociation; American  Institute  of  Architects;  American 
Medical  Record  Aitoci^tion;  American  Occqpatipnal. 
Therapy  Association;  American  Optometries ASSoci- 
ation;  Amdrican  Osteopathic  Association;  Arfierican 
Physical  Therapy  Association;  American  Psychological 
Association;  An^erican  Society  of  Planning  Officisds; , 
American  Textile  Mimufacturers  Institute;  American 
Trucking  Assooidtions;  Associated  General  Contractors 
of  America;  AssociaJ^on  of  American  peograp^^rs;  As- 
sociation of  American  Railroads;  Association  of  Qperat- 


Jmiiistry  and  Business  scacia  Mutual  L^e  Insurance 
Cb,;  American  Airline^  n.  ;  American  Telephone  and 
Telegraph  Co.;  Armc  ♦^^l  Corp.;  Associated  Truck 
-ines.  Inc.;  Atlantic  '^iSeid  Co.;  Bemar  Service  Phar- 
macy; Blake  Constnfl|;am  Ca;  Cannelton  Industries, 
inc.;  Canteen  Corp  Taptain-  Slants  Boat  Center; 
"hessie  System,  Inc.;  •  ^derella^Shoe  Shop; 'Clarendon 
3ank  and  Trust;  Cons^^dated  Edison  Co.  of  N.Y.,  Inc;^ 
Deere  and  Co.;  Del  Monte  Corp.;  Garflnkle,  Brooks 
3ros.,  Milier  and  Rwodes,  Inc.;  General  Dynamics 
Corp.;  General  Electzs  Co.;  General  Moto^  Corp.;  Get- 
ty Oil  Co.'  (Eastern  Operations),  Inc.;  Georgia-Pacific 
Co.;  Girard  Bank;  Goodyeat  Tire  and  Rubber  Co.; 
Grand^Union  Co.;  Greyhound  Corp.;  Grununari  Corp.; 
Hilton  Hotels  Corp.;  Hofifman  Interio^,  Inc.;  Household 
Finance  Corp.;  Hyatt-R^ency,  Washington,  D.*d.;  In- 
dustrial Publishing  Co.;  IIT  Sheraton  Con}.;  Inland  Steel 
Co.;  Intematio.nal  Business  Machines  Co^.;  Jones  Opti- 
cians; Jordpn  kitt  Co.;  Kaiser  Industries  Corp.;  Lcbow 
Bros.  Co.;  Lynchburg  Foundry  Co.;  Marine  Midlaind 

^ Bank,  Inc.;  Marriott  Corp.;  McDonnell  Douglas  CorpT.; 
McNally  Pift^urg  Mfg.  Co.;  -MelaH  Jewelers;  Merck 
and  Co.,  Inc.;  Meckle  Press,  iXc;  Monsanto  Co.;  NCR 
Corp.;  National  Broadcasting  Corp.  Inc.;  Northwest  * 
Ford  Co.;  Ober  Travel  Agency;  Orkin  Extermiiiating 
Co.;  Oster  Corp.;  Ottenberg's  BakeryiPhiladelptua-Elcc*' 

.  trie  Co.;  Rochester  Gas  and  Electric  Corp.;  Ro«rce  TV 
Repair  Services;  Santa  Fe  Industries,  Inc.;  Soiitheni  Rail- 
way  C^o.;  Sun  Co.,  Inc.;  Thompson  suid  Litton,  Inc.;  T»  h 
Swartz  Co.;  Unilux^Inc;  United  Air  Lines,  Inc.;  Ventura 
Jewelers  Co.;  Washington  Post  Co.;  W^cber'a  White 
Trucks,  Inc.;  Weyerhaeuser  Co.;  and  *  Woodward,  an^ 
Lothrop,  Inc.  ^-  /  -  .   .  ' 
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:  PiMkMu^  Tmes;  Catholic  Standard; 

Contrgctar  Mag^ine;  Farml  and  Power  Magazine;  Mar- 
ketimg^New    and  Women ^  Wear  tkiily. 

Sc^woix/Cauiforiiia  Insthaitfe  of  Technology;  California 
"XSJlc^enK^ediatrici  M  Cape  Fear  Technical 

Ii&^Mte  r^.C.);  Carneg^-*Me!lon  University;  George- 
town Univwsity  MedieaL  Centcf; /Kansas  State  Universi- 
ty; Miamy-Dade  Junior  College  (Fla.);  Montgomery 


County  Public  Schc^ls  (M<1.  );  Towson  State  University 
CMd.);  Umivecsity  of  Delaware;  and  University  of  Mary- 
land. .       '   ,  ' 

Other.  Children's  Memorial.  Hospital  of  Chicago;  Holy 
Cross  Hospital  (Silver  Spring,  Md.);  Lutheran  Council  in 
the.  Ujjiiited/  States  of  'America;  Peggy  Kauders;  Uiiited 
Nation.^;  Washington  Hospital  Center  (D.C.);  anc* 
WMAR-TV  (Baltimore,  Md.  ).  % 


A  great  many  trade  associatiDn$,  professional  societies,  unions,  and  industrial  organiza- 
aons  are  able  to  pfovide  career  itffbrmation  that  is  valuable  to  counselors  and  jpb  seekers.  For 
3ie  convenience  of  Handbook  users/ some  of  these  organizations  are  listed  at  the  end  of  the 
itatememts  op  individual  occupations  and  industries.  Althou:gh  these  references  were  assem- 
aied  carefully,  the  BLS  has  neither  authority  nor  facilities  for  investigating  the  organizations 
isted.  Also,  because  the  Bureau  does.not  preview^l  the  information  or  pubLications  that  may 
oe  sent  in  response^o  a  request,  it  cannot  guarantee  tfie  accuracy  of  such. information.  The 
listing^ofan  organization,  therefore,  does  not  constitute  in  any  way  ah  endorsement  or  recorn'< 
mendation  b\  the  Bureau  or  this  fJS.  Department  of  Labor,  either  of  the  organization  and  its 
^tivities  or  ' of  the  information  it  may  supply..  Each  organization  has  sole  ^responsibility  for 
whatever  mformation  it  may  issiie.  ^  /\  ^ 

The  occupational  information  contained  in  the/Handbook  presents  a  general,  composite 
description  of  jobs.and  industries  and  cannot  be  expected  to  reOect  work  situations. in  specific 
establishments  of  localities.  The  Handbook,  therefSre,  is  mot  intended  and  should  not  be  used  as. 
a  guide  foK  determining  wages,  hours,  the  right  of  a  particular  union  to  Represent  workers, 
appropriate  bargaining  ^nits,  or  formal  jok  evaluation  systems.  ^ 


:   '  Comments  alxiut  the  contents  of  this  publication  anrfsuggestions  for  improving 
it  are  welcome.  Please  address  thenrrio  Chief,  Division  of.Occuf^ational  Outlook, 
Bureau  of  Labo^^Statistic^,  U.S.  Departlffent  of  Labor,  Washington^D.C.  202 12. 
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What's  in  the  Handbook? ' 

•  Introductory  sections  that  tell  howlio  use  the 
Handbook,  where  to  go  for  more  career 
Infbrmatlbn;  how  employment  projections  are 
made,  and  where  tomorrow's  jobs  will  be. 

■  .  " *  ■ '  .  ■     '  '■ 

•  300  occupational  briefs,  grouped  into  13 
clusters  of  related  jobs 

•  35  industry  briefs 

•  I ndex  of  job  titles  by^Dictionary  of  Occupa- 
tional Titles  co6e 

•  Instructions  for  orderirig  Handbook  reprints. 

Occupational  Outlook  duarterly  ,  an6 
other  BLS  publicationslhat  will  keep  you 
informed  about  the  economy  and  the  job  „ 
market. 
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How  many,  kinds  of  Jobs  are  thcrtr 

.  .  Several  hundred  occupations  are 
described  in  !0Bti^Handbook^  although 
^  the  total^umber  of  occupations  in 
'  the  13 S,  economy  may  be  counted  in 
*  the  thouslEmds.  Most  occupations  re- 
quiring long  periods  of  education  or 
training  are 'discussed,  ^as  aire  a  nUm- 
\  ber  of  small  but  growing  fields  of  em- 
ployment. Altogether,  the  occupa- 
tions in.  the  /fam/too^  account  fpr 
about  05  percent  of  all  ifaleswdrkers; 
about  90  percent  of  professional, 
craft,  and  service  workcrrs;  80  per- 
cent of  clerical  workers;  50  percent 
of  all  operatives;  and  smaller  propor- 
tions of  managerial  workers  and  la- 
borers. The  main  types  of  agricultuf- 
id  occupations  are  described  in  the 
Handbook.  The  long-term  job  out- 
look for  the  Nation  as  a  whole  is  dis- 
cussed, too. 

;    Where  should  I  look  first? 

Start  with  what  you  .know  about 
your  own  interests  ^d  abilities.  Do 
"  you  like 'frequent '  contact  with  other 
people  or  do  you  prefer  to  spend  a  lot 
of  time  alone?  Are  you  a  good  fol- 
lower or  someone  whose  greatest  re- 

'   wards  come  from  directing  others  in 
a  work  effort?  The  answers  to  thes? 
and  similar  questions  can  help  you 
assess  the  personal  traits  and  individ- 
ual aptitudes  that  influience  your  job 
V    satisfaction  and  performance.  It  may 
.be  useful  to  discuss  your  personal 
/  cieeds  and  abilities  with  a  counselor 
traineid  in  exploring  human  behavior. 
He  or  she  is  familiar  with  testis  and 
other  methods  for  making  this 
unique,  personal  assessment. 
The  next  step  is  to  match  your  in- 

\  dividual  talents  and*  goals  with  thos/ 
demanded  by  various  fields  of  work. 
You  may  have  discovered,  for  exam- 
ple, that  one  of  your  strong  needs  i^ 
frequent  interaction  with  people  so 
that  social  service  work  seems  ap- 
pealing. To  find  out  what  kind  of  jobs 
there  ar^  in  that  field,  consult  th^ 


Handbook's  Tabl^  of  €5ntents  under 
-Social  Service  Occupations.  All  of 
the  occupations  in  the  Handbook  are 
arranged  in  "clusters"  of  related 
jobs.  There  We  13  clusters  altogeth- 
er: Industrial  production^  office,  ser- 
gfc6,  education^  sates,  construction, 
transportation,  scientific  and  techni- 
cal, mechanics  and  repairers,  health, 
sociid  science,  social  ^ervice,  and  art, 
design,  and  communications  ocqupa- 
tion§.  Most  career  'clusters  in  the 
Handbook  describe  a  variety' of  jobs 
in  a  single  field  of  work.  Training  and 
skill  requirements  within  a  particular 
cluster  often  vary  a  great  deal.  If  you 
are  thinking  about  a  future  in  health 
,work,  for  example,  you  will  find  that 
a  few  jol^s  in  the  health  occupations 
cluster  require  only  a  high  school  di- 
ploma; others  require  a  degree  from 
3  2-year  community  colldB  or  junior 
college;  still  others  reqoK  a  bache- 
lor's degree;  and  a  few  require  4 
.  years  or  more  of  formal  training  fol- 
lowing college  graduation. 

If  you  know  initially  that  th^  length 
or  type  of  career  training  open  to  you 
is  restricted  by  your  pwn  j^nancial 
limitations  or  family  obligations,  you 
may  want  to  narrow  your  job  choices 
to  those  requiring  high  school  or  2- 
year  college  preparatiQn.  The  Bureau 
of  Labor  Statistics  ha^  prepared  sev- 
eral pamphlets,  based  on  information 
in  the  Handbook,  that  classify^  and  de- 
scribe selected  jobs  by  the  type  and 
length  of  training  re'quired.  Looking 
Hrst  at  the  appropriate  pamphlet 
from  this  series,  such  as  Jobs  for 
Which  a  High  School  Education  is  Re- 
quired,  may  be  an  efficient  wa^to 
narrow  your  career  choices  to  th^e 
that  are  realistic  for  you.  See  the  sec- 
tion .on  BLS  Publications  Useful  to 
Handbook 'Readers  for  a  list  of  the 
pamphlets  in  the  Jobs  for^  Which  Se- 
ries and  information  on  how  to  ob- 
tain them.  J 

You  may  already  have  a  specific 
job  or  industry  in  mind.  Or,  if  an  im- 
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portant  industry  is*^ located  in  your, 
area,  you  m^y  ^d  jt  useful  to  read 
the  Handbook  indiiist'ry  statement  to 
learn  about -the  different  jobs  in  that 
indus^  fCnd  their  varied  training  rer 
quirements^  and  earnings  pc^eAtial. 
To  find  out  where  it  i^  idescribed; 
^  turn  to  the  Index  qf  Occupa^ons  and*^ 
Industries  at  the.  back  of  ^the*  book.^ 
There  are '36  industry  statements  in 
ihe  Handbook,  ^owpcd  according  to 
major  divisions  in  the  economy:  Ag-  ^ 
riculture,  mining,  and  petroleum; 
construction;  manufacturing;  trans-  . 
portation;  communications,  and  pub* 
lie  utilities;  wholesale  and  retail  . 
trade;,  finance,  insurance,  and^real 
estate;  services;  and  government. 

What  wUI  I  leani?  ^"^^T^^ 

Once  you  have^  chosen  a  place  to  . 
begii^an  occupation  or  industry 

,  you'd  like  to  learn  more  about— you  * 
can  use  the  Handbook  to  find  out 

'  what  the  job  is  like,  what  education 
iand  training  are  necessary,  and  what 
the  advancement  possibilities,  earn- 
ings,, and  employment  outloolc  are 
likely  to  be.  Each  section  of  the 
Handbook  follows  a  standar(i  form  at, 
making  it  easier  to  compare  different 
jobs.  What  follows  is  a  description  of 
^the  type  of  information  presented  in 
each  ^afi£/^ao/c  statement,  witl)  a  few 

^  words  of  explanation. 

The  numbers  in  parentheses  that 
appear  just  below  the  title  of  most 
//an^^oo/:  statements  are  D.O.T. 
code  numbers.  D.O.'J;  stands  for  Dic- 
tionary of  Occupational  Titles,  now  in 
it^  fourth  edition,  a  U.S.  Def^artment 
of  Labor  publication  which  **de~ 
fines"  6ach  of  about  20,000  jobs  ac- 
cording to  a  system  that  uses  num- 
bers to  classify  each  job  by  the  type 
of  work  performed,  training  re- 
quired, physical  demands,  and  work- 
ing conditions.  Because  many  Hand- 
book users  have  not  yet  received  the 
recent  fourth  edition  of  -the  D.O.T, 
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•the  P.O.T  number  accompanying 
each  statement  in  this  Handbook  re- 

'  fers  to  the  previous,  third  edition  of 
that  volume.  A  conversion  table 
showing  the  fourth  edition  number 
that  corresponds  to  that  from  the 
third  eclition,  used  in  the  Handbool^, 
appears  in  an  Appendix.  An  index 
listing  Handbook  occupations  by 
D.O.T.  number  precedes  tlje  alpha- 
beticalindex  of  Industries  and  Occu- 
pations. D.^.T.  numbers  are  used 
primarily  by  public  employment  ser- 
vice agencies  for  classifying  appli- 
cants and  job  openings,  and  for,  re- 
pbrting  and  other  operating 

'purposes.  They  , are.  included  in  the 

'  Handbook  because  career  informa- 
tion centers  and  libraries  frequently 
use  them  for  filing  occupational  in- 
formation. 

The  Nature  of  the  Work  section 
describejs  the  major  duties  of  workers 
in-the  oiJcupation.  It  tells  what  Work- 
ers do  on  the  job  andvhow  thfey  do  it. 
'    Although  scach  job  description  is 

%  tyi^iCal  of  the  occupation,  duties  are 
likely  to  vary  by  employer  and  size  d£ 
employing '  organization ,  'geographic 
location,  and  other  factors.  In  some 

*  occupations,  individual  workers  spe- 
cialize in  certain  tasks.  In  others  they 

.perform  the  entire  range  of  \vork  in 
rthe  occupation.  Of  course,  job  duties 
,  continually  ch^ge  as  technology  ad- 
,  vances;  neW^  irraEUstrial  processes  are 
developed,' ahd  products  or  services 
"  change. 

The  Places  of  Employment  section 
provides  information  on  the  number 
of  workers  in  an  occupation  and  tells 
whether  they  are  concentrated  in 
certain  industries  or  geographic 
areas.  Whether  an  occupation  ^is 
large  or  small  is  important  to  a 
jobseeker  because  large. occupations, 
even  .those  growing  slowly,  offer 
more  openings  than  small  ones  be- 
cause of  the  many  workers  who  retire 
^  or  die  each  year.  v 

Some  occupations  are  coiicentrat-. 
ed  in  particular  industries.  Most 
cooks  and  chefs,  for"  example,  are 
employed  in  the  restaurant  and  hotel 

•  industries  while  secretaries  are  em- 
ployed in  almost  every  industry.  If  an 
occupation  is  found  primarily  in  cer- 
tain iililustries,  this  section^lists  them. 
•  A  few  occupations  are  concentrat- 
ed in  certain  parts,  of  the  Country. 
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Actors  and  actresses,  for  example, 
usually  work  in  tlalifornia  ot  New 
York.  This  information  's  included 
for  the  benefit  of  f)eople  who  have 
.  strong  preferencfes  abloiit  where  they 
-  live-^because  they  do  not  wish  to  be 
separated  from  theif'  families  and 
friends,  for  example.  For  most  occu- 
pations, however,  employment  is 
\yidely  scattered  and  generally  fol- 
lows the  same  (Pattern  as  the  distribu- 
tion of  the  population. 

In  addition,  information  on  pait- 
time  employment  is  included  be- 
cause it  is  important  to  students, 
homemakers,  retired  persons,  aiid 
others  who  may  want  to  work  part 
time.  Knowing  which  occupations  of- 
fer good  opportunities  for  'part-time 
work  can  be  a  valuable  lead. 

The  Training,  Other  Qualifica- 
tions, and  Advancement 'section 
should  be  risad  carefully  because  the 
decisions  you  make  concerMg  prep- 
aration for  an  occupation  represent  a 
considerable  investment  of  time  and 
money.  Early  and  wise  planning 
toward  a  career  goal  can  save' you 
unwarranted  expenditures  later.  If 
you  currently  >are  in  school,  it's  a 
good  idea  to  look  closely  at  the  list  bf 
high  school  and  college  courses  re- 
garded as  useful  preparation  for  the 
career  you  hay^  in  mind.  Nearly  all 
Handbook  statements  list  such 
courses. 

Workers  cah  quan£y^ibr)jpbs  in  a 
variety  of  ways,  iiicluding  college 
study  leading  to  a  certificate  or  asso- 
'  ciate  degree;  programs  offered  by 
postsecondary  vocationiil  schools, 
both  public  and  private;  home  study 
courses;  govehiment  training  pro- 
grams; experience  or  training  ob- 

'  tained  in  the  Armed  Forces;  apjSten- 
ticeship  and  other  formal  training 
offered  on  the  job  or  in  the  classroom 
byretaployers;  and  high  school 
courses.  For  each  occupation,  the 
Handbook  identifies  which  of  these 
routes  of  entry  is  preferred.  4n  many 
cases,  alternative  ways  of  obtaining 
training  are  listed  as  well.  It  is  worth 
remembering  that  the  level  at  which 

.  you  enter  an  occupation  and  the 
speed  with  which  you  advance  often 
are  determined  by  the  amount  of 
training  you  have. 

Many  occupations  are  natural 
stepping  stones  to  others.  After 


working  for  a  time  as  a  programmer, 
foT  example,  many  lueople  advance  to 
jobs  as  system's  analysts.  The  world  bf 
wojk  is  dynamic  and  few  workers: 
spend  thjeir  liveS  in  one  or  even  two  ' 
occupations.  Some  have  several  jobs 
over  a  lifetime,  changing  careers^, 
when  it  is  advantageous  to  do  so.  Fre- 
quently observed  patterns  of  move- 
ment from,  one  occupation  .to  ianoth- 
er,  such  as  advancement  from 
programmer  tq  systems  analyst,  are 
discussed  in  the  Handbook.  This  type 
of  information  can  be  useful  in  sever- . 
al  ways.  , 

It  is  helpful  to  know,  foi;,exampl^,-^ 
thaVskills  gairfed  workihg  at  one  job 
can  make  you  more  employable  in 
another — perhaps  a  job  that  is  more 
desirable  ^in  terms  of  earnings,  work- 
*  ing  conditions,  or  scope  for  self-ex- 
pression. On  the  other  hand,  it  also  is 
useful  to  know  which  jobs  offer  the 
most  opportunity  for  transferring  to' 
other  work  of  a  similar  nature.  Per- 
sons trained  in  electrical  or  chemical 
engineering,  for  example,  frequently- 
can  transfer  to  another  ^engineering 
specialty  where  they  Can  apply  gen- 
eral engineering  knowledge  in  differ- 
ent ways. 

In  some  cases  moving  from  one'^oc- 
cupation  to  another  takes  more  than 
the  draining  or  experience  acquired 
on  the  job.  Before  a  hospital  aide  can 
advance  to  licensed  practical  nurse,  * 
for  example,  ye  or  she  must  complete  . 
thdS^year  of  specialized  training  re- 
quired for  licensing.  Many  Handbook 
statements  describe  the  possibilities 
for  advancement  after  additional 
training,  and  note  any  in-service  pro--  , 
grams  that  allow  employees  to  gain 
needed  skills  while  continuing  to 
work  ^art  time.  Certain  occupations 
offer  employment  opportunities  to 
persons  with  little  or  no  previous 
work  experience.  The  Handbook  in- 
cludes many  statements  on  such  en- 
try level  jobs,  many  in  the  office  and 
service  clusters.       '  ' '  * 

It  usually  is  wise,  however,  ta  dis- 
cuss the  patterns  of  job  transfef  and 
advancement  described  in  ^e  Hand- 
book with  counselors,  local  employ- 
ers, and  others  who  k^6w  about  the 
particular  job  market  where  you 
want  to  work.  Typicar  patterns  of 
movement  from  one  occupation  to 
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^n^ther  may  not  apply  in  every  em- 
^ployment  setting., 

AH  States  have  certification  or  li- 
censing requirements  for  some, occu- 
pations. Physicians  and  nurses,  ele- 
meiviary  and  secondary  school 
teachers,  barbers  and  cotsm^logists, 
electricians  and  plum bers^e  exam- 
'  pliep  o/ occupations  that  are  licensed. 
If  ydi  are  considering  occupations 
^that  require  State  licensing^  be  sure 
ip  ^eclc  the  requirements  in  the 
•State  in  which'  you  plan  |o  work. 

(An  important  factor  in  career 
choice  is  the  extent  to  which  a  par- 
ticufar  job  suits  y^ur  personality.  Al- 
though it  often  is  difficult  tor  people 
to  assess  themselves,  your  cdiuiselor 
undoubtedly  is  faVhiliar  with  tests 
that  can  help.  Each  statement  in  the 
Handbook  provides  information 
which  allows  you  to  match  your  own 
unique  personal  characteristics — 
your  like.s  and  dislikes — with  the 
characteristics  of  the  job.  For  a  par- 
^  ticular  job,  yoi|  mfty  need  the  ability 
'  to: 

— make  responsible  decisions. 

— motivate  others. 

—direct  and  supervise  others.  ' 

—'work  under  close  supervision. 

—work  in  a  highly  competitive  atmosphere. 

—enjoy  working  with  ideas  and  solving  prob- 
lems. / 

—enjoy  working  with  people.  ' 

—enjoy  working  with  things — good  coordina- 
tion and  manual  dexterity'  are  nece^ary. 

—work- independently— initiative  and  self-dis- 
cipline are  necessary.  ' 

— work  as  part  of  a  team.^ 

---enjoy  working  with  detail,  either  numbers  or 
technical  written  material. 

—enjoy  helping  people.    ;  ^ 

— use  creative  talents  and  ideas  and  enjoy  hav- 
ing an  opportunity  for  self-expression; 

—derive  satisfaction  from  seeing  the  physica 
results  of  your  work. 

— work  in  a  confined  area, 
—perform  repetitious  work, 
—enjoy  working  outside,  regardless  of  the 
weather. 

l%e  Employment  Outlook  section 
discusses  prospective  job  oppbrtuni- 
ties.  Knowing  whether  or  not  the  job 
market  is  likely  to  be  favorable  is 
important  in  deciding  whether  to 
pursue  a  specific  career.,  While  your 
interests,  your  abilities,  and  your  ca- 
reer goals  are  sighificant,  you  also 
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,    .  Projected  197^5 

^   Description  change  in  employment 

requirements 

Much  faster  than  the  average  for  all  occupatiori^   50.0  percent  or  greater 

Faster  than  the  average  for  all  occupations   25.0  to  49.9  percent 

About  as  fastas  the  average  for  a(ll  occupations  '   .         15.0  to  24.9  percent 

More  slowly  ihan  the  average  for  alT  oqpupations   5.0  to  14.9  percent 

Little  change  is  expected   4.9  to  -4.9  percent 

Expected  to  decline....!...   -5.0  percent  or  greater 

'  The  average  in^^ease  projected  for  all.  occupations  for  the  1976-85  period  is  19.2 
percent.  %  ,  .        ^    ?  . 

need  to  know  something  about  the'  Ifluctuat^  in  response  to  shifts  in  the 
availability  of  jobs  in  the:  fields  thstt  economic  climatCv  It  is  important  to 
interest  you  most.  ^     bear  in  mind  that  employment  in 

The  employment  outlook  section  many— but  not  all— occupations  and 
of  most  Handbook  statements  begins  industries  is,  directly  affected  by  an 
with  a  sentence  about  expected  emr  economic  downturn. -  A  sharp  im- 
ployment  growth  thrpu^h  19^85.  The  provement  in  the  outlook,  for  these 
occupation  or  industry*  i^  describe^!  occupations  aQdJndiistries  is  likely  as 
as  likely  to  grow  about  as  fast  as  the  ^.the  economy  pick^s  tip.  However,  bt h- 
^verage  for  all  occup^tioiis  or  jndus-  er  occupations  and  industries  are  less 
tries;  faster  than  the  average;  or  more  affected  by  ^hort-term  changes  in 
slowly  than  the  a^^erage  (figure  1).  economic  activity.  Other  factors  in- 
Job  opportunities  in  a  particular  occU'  fluence  their  growth  or  d^cHne. 
pation  or  industry  usually  are  favor-  These  matters  are  explored  in  a  num- 
able  if  employment  increases  at  least  Qf  Handbook  statements. 

as  rapidly  as  in  the  economy  as  a*  some  , occupations,  informa- 

\yhole.  Occupations  or  industries  in  ^^^^  available  on  the  supply  of 
\^hich  employment  stays  about  the  workers-that  is,  the  number  of  peo- 
same  or  declines  generally  offer  less  pursuing  the  type  of  education  or 
favorable  job  prospects  than  thosejhat  ^^aining  needed  and  the  number  s\xh- 
are  growing  because  the  only  openi^s  3^  ^tly  entering  the  occupation. 
are  those  due  to  deaths  retirements,  ^^^^  ^^^^  information  is  available, 
and  other  separations  from  the  labor  handbook  describes  prospective  , 

']f^'            •^tt-^   *  *        *    *  I  job  opportunities  in  terms  of  the  ex- 
Somie  HandlsSok^  statements  take  ^  ,         .        ,       1  u- 
1.           *    r  «    *    *•       •  ^  pected  demand-supply  relationship, 
note  6f  the  effect  of  fluctuations  iiv*  .  .  •     .  K 
*•  V    -ru-    i^^^^^r.*,^^  The  prospective  job  situation  is 
economic  activity.  This  information            ^                     u     j        j  • 
is  valuable  to  people  looking  into  termed  "excellent    when  demand  is 
long-range  career  possibilities  ^  a  "'^ely  to  greatly  exceed  supply; 
time  when  the  economy  is  in  a  re7es-  "keen  competition    when  suppjy  is 
sion.  Persons  understandably  won-  "^^ely  to  exceed  demand.  Other 
der:  What  will  the  econofhy  be  like  terms  used  in  Handbook  statements 
when  1  enter  the  labor  market?  Will  it  are  shown  in  tigure  II. 
be  harder  to  find  a  job  5  or  10  years       >Vorkers  wh<^  transfer  in  to  one  oc- 
from  now  than  it  is  today?  The  Hand-  <Hipation  from  another  sometimes 
hook  gives' information,  wherever  are  a  significant  component  of  sup- 
feasible,  on  occupations  an<l  indus-  ply;  similarly,  those  who  transfer  out 
tries  whosfe  levels  of  employment  •  may  have  a  substantial  effect  on  de- 


Flgure  11 


Job  opportunities 

Excellent 

Very  good 

Good  or  favorable 

May  face  competition 
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Prospective  demand-supply  relationship. 

Demand  much  greater  than  supply 
Demand  greater  than  supply 
Rough  balance  between  demand  and  supply 
Likelihood  of  more  supply  than  demand 
Supply  greater  than  demand  * 
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mand  because  their, leaving  usually 
ci;eate€  a  job  opening.  AUhopgh  the 
information  currently  a  ailable?  on 
trSinsfefs  among  occupaticLts  is  limit- 
ed, some  statetnents  in  the  Handbook 
discuss^lraiu£^  patterns  and  their  ef- 
feoCon  the  Sfipply  for  certain  occupa- 
tions. The  employment  outlook  for 
engyieers,  for  example/notes  that 
transfers  into  the  field  are  likely  to 
constitute  a  substantial  portion  of 
supply  Jf  past  trends  continue. 

The  infornfation  in  this  ^s^tion 
'  shduld  be  used,  carefully.  Getting  a 
job  fnay  be  difficult  ir  the  field  is  so 
small  that  openiiigs  ^re  few^actuar- 
'  ies  and  blacksmiths  are  examples)  or 
so  popular  that  it  attracts  many  more 
jobseekers  than  there  ^re  jobs  (radio 
and  television  broadcasting,  jo'urnal-. 
ism,^the  performing  arts,  and  model- 
ing). Getting  a  job  also  can  be  diffi- 
cult in  occupations  and  industries  in 
which  employment  is  declining  (mer- . 
chant  sailors,  photoengravers,  type-' 
setters),  although  this  is  not  always 
the  case.  But  even  occupations  that 
are  small  or  overcrowded  provide 
some  jobs/  So  do  occupations  in 
which  employment  is  growing  very 
slowly  or  even  declining,  for  there  is 
a  need  to  replace  workers  who  leave 
the  oCcupatiai^i/  If  the  occi^pation  is 
large,  the  number  of  job 'openings 
arising  from  replacement  needs  can 
be  quite  substantial.- Bookkeepers, 
telephone  operators,  and.  machinists 
are  examples  of  large  occupations 
*  that  provide  a  significant  number  of 
job  openings  each  ye-ar  because 
workers  leave.  On  the  average,  open-' 
in^s  resulting  fro'iti  replacement 
needs  are  expected  \o  account  for 
nearly  two-thirds  of  all  job  openings. 

How  reliable  is  the  information  on 
the  outlook. for  employment  over  the 
next  10  years?  No  one  can  predict 
future  labor  market  conditions  with 
perfect  accuracy.  In  every  occupa- 
tion and  industry,  the  number  of 
jobseekers  and' the  number  of  job 
openings  constantly-^  changes.  A  rise 
or  fall  in  the  demand  for  a  product  or  ^ 
service  affects  the  number  of  work- 
ers needed  to  ffroduce  it.  New  inven- 
tions and  technological  innovations 
create  soitie  jobs  and  ^eliminate  oth- 
ers. Changes  in  the  size  or  age  distri- 
bution of  the  population,  work  atti- 

,.  f 


tudes,  training  opportunities,^  or 
retirement  programs  determine  the 
number  of  workers  available.  As 
these  force's  interact  in  the  labor 
market,  some  occupations  experi- 
ence^a>  shortage,  some  a  surplus, 
some  a  balance  between  jobseekers 
'  and  openings.  Methods  used  by 
economists  to  develop  informatii^n 
on  future  occupational  prospects  c^if- 
f^r,  and  judgments  that  go  into  any 
asses^ent  of  the  future  also  differ. 
Therefore,  it  is  important  to  under- 
stand what  underlies  each  statement, 
on  out4.ook.^ 

For  every  occupation  and  industry 
covered  in  the  Handbook\  an  estitnate 
of  future  employment  needs  is  devel- 
oped. These  estimates  are  consistent' 
with'  a  set  of  assumptions  about  the 
future  of  the  economy  and  the  coun- 
try. For  more  detail,  see  the  section 
entitled.  Assumptions  and  Methods 
Used  In  Preparing  the  Employment 
Projections. 

Finally,  you  should  remember  that 
job  prospects  in  your  community  or 
State  may  not  correspond  to  the  de- 
scription of  the  ^ployment  outlook 
in  the  Handbook.  For  the  particular 
job  you  are  interested  in,  the  outlook 
in  your  area  may  be  better,  or 
worse. The  Handbook  does  not  dis- 
cuss the  outlook  in  loc^l  areas  be- 
cause the  analysis  is  far  too  much  for 
a  centralized  staff  to  handle.  Such 
information  has  been  developed, 
however,  by  many  States  and  local- 
ities. The  local  office  of  your  State 
employment  service  is  the  best  place 
to  ask  about  local-area  employment 
projections.  Names  and  addresses  of 
these  State  and  local  information 
sources  and  suggestions  for  addition- 
al information  on  the  job  market  are 
given  in  the  following  section.  Where 
to  Go  for  More  Information. 

The  Earnings  section  Kelps  answer 
many  of  thWquestiona  that  you  ma; 
ask  when  choosing  a  career.  Will  the 
income  be  high  enough  to  maintain 
the  standard  ving  I  want  and  jus 
tify  my  training  costs?  How  much  win 
my  earnings  increase  as  I  gain  experi- 
ence? Do  some  areas  of  the  country 
or  some  industries  offer  better  pay 
than  pthers  for  the  same  type  of 
work? 

Like  most  people,  you  probably 
think  bf  earnings  as  money.  But  mon- 

is 


ey  is  only  me  type  of  financial  re- 
ward for  w  .  ''k.  Paid^racations,  health 
insurance,  uniforms,  and  discounts 
on  clotr^ng  or  other  merchaiidise 
^Iso  are  Pirt  of  total  earnings. 

About  •  out  of  10  workers  receive 
money  ir:;ome  in  the  form  of  a  wage 
or  salary .  A  wage  usually  is  an  hourly 
^.  or  daily  ratp  of  pay,  while  a  sa^ry'  is 
a  weekly,  monthly,  or  yearly  rate. 
Most  craft'  worJcers,  operatives,  and 
laborers  are  wage  earners,  while 
most  professional,  ^technical,  aiid 
'clericar workers  are  salary  harpers. 

In^-addition  to  their  regular  pay,, 
wage  and  salary  wp^ers  may  receive 
extra  money  for  working  overCjme, 
or  on  a  nijght  shift  or  irreglilar.sched-^ 
ule.  In  somi^  occupations, porkers 
also  may  receive  tips  or  be  paid  a 
commission  based  on  the  amount  of 
sales  or  services  they  provide  to  cus- 
tomers. Factory  workers  are  some- 
^times  paid  a  piece  rate,  which  is  an 
extra  payment  for  each  item'^tliey 
produce.  For  many  workers,  these 
types  of  pay  amount  to  a  large  part  o^^ 
their  total  earnings.  « 

The,  remaining  1 0  percent  of  all 
workers  are  in  business  for  them- 
selves and  earn  self-employment  in- 
come instead  of  wages  or  salaries. 
This  group  includes  workers  in  a 
wide,  variety  of  occupatioHsiPhysi- 
cians,  shopkeepers,  barbers,  writers, 
photographers,  and  farmers  are  ex- 
amples of  workers  who  frequently 
are  self-employed.  .  ' 

Workers  in  some  occupations  earn 
self-employment  inconle  in  addition 
to  their  wages  or  salaries.  For  exam- 
ple, electricians  and  cafpenters  often 
do  small  repair  or  remodeling  jobs 
during  evenings  weekends,  and 
college  professors  frequently  are 
-aid  for  publishing  articles  bas^  on 

dependent  research. 

Besides  money  income,  most  wage 

id  salary  workers  receive  a  variety 
V  fringe  benefits  as  part  of  neir  earn- 
ir  gs  on  the  job.  Several  ar-  required 
by  Federal  and  State  iaw  including 
social  security,  workers'  .ompensa- 
tion,  and  unemployment  nsurance. 
These  benefits  provide  income  to 
persons  when  they  are  not  working 
because  of  old  age.  vork-related  in- 
jury or  disability,  or  lack  of  suitable 
jobs.  « 
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'  Among  the  most  common  fringe 
benefits  are  paid  vacations,  holidays; 
and  sick  leave.  In  addition,  nu(ny'>| 
workers  are  covered  by 'life,,  health, 
•and  acf id ent" insurance;  participate 
in  retirement  plans;  and  ^re  entitled 
to  supplement^  unemployment 
benefits.  All  of  theser  benefits  are 
ptQvjded — in  part  or^in  full— through 
thtit  employers.  Some  employers 
"^Iso  offer  stock  options  and  profit-- 
sharing plfi'ns,  savings  plans,  and  bo- 
nuses^ 

,  Workers  in  many  occupations  re- 
ceive part/of  their  earnings  m  the 
form  of  goods' and  services,  or  pay- 
^  ments  in  kind.  Sales  workers  in  de- 
partment stores,  for  example,  often 
receive  discounts  on  merchandise. 
Workers  in  other  jobs  may  receive, 
free  meals.  Housing,  business  expense 
accounts,  or  free  transportation  on 
compmy-owned  planes^  ' 
"  Which  jobs  pay  the  nfbst?  This  is  a 
difficult  question  to  answer  because 
goo^  information  is  available  for  only 
one  type  of  earnings — wages  and 
salaries — and  for  some  Occupations 
even  this  is  unavailable.  Neverther 
•  less,  the  Handbook  does  include  some 
comparisons  of  earnings  among 
occupations.  Most  statements  indi- 
cate whether  earnings  in  an  oc^pa- 
tion  are  greater  than  or  less  than  the 
average  earnings  of  workers  who  are 
not  supervisors  and  work  in  private 
industry,  but^^not  in  farming.  This 
group  represented  about  60  percent 
of  all  workers  in  1976  and  had  the 
most  reliable  earnings  data  currently 
available  for  cofnparison  purposes, 
/besides  differences  among  occu- 
pations, many  levels°of  pay  exist 
within  each  occupation.  Beginning 
workers  almost  always  earn  Pess  than 
those  who  have  b^en  on,  the  job  for 
some  time  Decause  pay  rates  increase 
as  workers  gain  experience  or  do 
mord  responsible  work. 

Earnings  in  an  occupation  also 
vary  by  geographic  location.  The  av- 
erage weekly  earnings  of  beginning 
computer  programmers,  for''  exam- 
ple, vary  considerably  from  ciiy  to 
city.  (Seetable  1.)  The  highest  earn- 
ings of  the  nine  cities  listed  Toccurred 
in  Detroit,  Mich.,  and  the  lowest  in 
Chattanooga,  Tenn.  Although  it  is 
generally  true  that  earnings  are  high- 
er in  the  North  Central  and  North- 


Tabl^'l.  Average  weekly  earnings  of  beginning  computer  program  mars,  1976,  by 
selected  city  I    '  ^  ^ 


I  City 


Detroit  ;  

New  YorJ^...'.  —v... 

Cleveland  

Chicago  »  •!— 

San^  Francisco-Oakland  ..."...).'.. 
Greeiwillc-Spartanburg,  S.C. . 

Baltinioi;e  

Salt  Lake  City-Ogden  I  

Chattanooga  t^......  v 


Average  weekly  earnings 


6^^ 


$239.50 
239.00 
238:00 
230.00 
229.50 
.  201.50 
193'.00 
190.00 
185.50 


SOURCE:  Bureau  of  Labor  Statistics. 

east  regions  than  in  the  West  and 
South,  th^reare  exceptions.  You  also 
should  remember  that  tho^e  cities 
wh'ich  offer  the  highest  earnings  are 
often  those  in  which  it  is  most  expen- 
sive to  live.        •  ^ 

In  addition,  workers*  (n  the  same 
occupation  Hjay  have  different  earn- 
ings depending  on  the  industry  in 
which  thfe7"work.  For  example,  sen* 
ior  accounting  clerks  in  1975  aver- 
aged $206.50  a  week  in  public  utili- 
ties, $181  a  week  in  manufacturing, 
$169.50  a  week  in  wholesale  trade, 
and  $  1 64  a  week  in  services,  but  only 
$150<50  in  retail  trade  and  $154  in 
finance,  insurance,  and  real  estate. 

Sa^laries  also  vary  by  the  type  of 
work  a  person  performs.  The  salaries 
of  Ph.  D.  chemists,  for  example,  vary 
considerably  depending  on  the  spe- 
cific nature  of  the  job,  as  shown  in 
tahle'2.  In  1976,  chemists  in  manage- 
ment  jobs  earned  $7,000  a  year  more 
than  those  in  marketing  and  techni- 
cal services.  Chemists  in  research 
and  development,  however,  earned 
$4,200  less  than  those  in  marketing, 
but  $4,800  more  than  chemistry  pro- 
fessors. 

Because  of  these  variations  in 
earnings,  ^you  should  check  with  a 


counselor  or  wit^ local  employers4f 
you  are,  interested/  in  specific  earn^ 
ings  information  for  occupations  in 
your  area. 

The  Working  Conditions  section 
provides  information  on  factors  that 
can  affect  job  satisfaction  because 
preferences  for  working  conditions 
varjrconsjderably  among  individuals: 
Some  people,  for  exan;iple,  prefer 
outdoor  wpiijtv, while  others  pirefer 
working  in  aii  office.  Some  people 
like  the  variety  of  shift  work,  and 
others  want  the  steadiness  of  a  9-to-5 
job.  Following  is  a  list  of  several- 
working  conditions  that  apply  to 
some  of  the  occupations  in  tht  Hand- 
book. 

Overtime  work.  When  overtime  is  re- 
quired on  a  job;  employees  must  give  ^ 
up  some  of  their  jfree  time  and  need 
to  be  flexiBle  in  their  personal  IJ^^s,  '  ■ 
Overtime,  however,  does  provide*t!he 
opportunity  to  increase  earning  pow- 
er.'^ 

Shif rework.  Evening  or  night  work  .is 
part  of  tlie  reqular  work  schedule  in 
some  jobs.  Employees  who  work  on 
these  shifts  usually  are  working <Avhile 
piost  other  people  are  off.  Some  per- 


Table  2.  Average  annual  salaries  of  chemists,  with  Ph.D.  degrees,  by  type  of  work, 
1976 


Type  of  work 


Management  

Marketing  and  technical  services  . 

Research  and  development  

Teaching  

Other.  


Annual  saJaries 


$36,500 
29,500 
25,300 
20.500 
26.900 


SOURCE:  American  Chemical  Society. 
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sons  pfefer  shift  work,  however,  be- 
cause -they  can  pursue  certain  day- 
tinie  activities,  such  as  hunting, 
fishing,  or  gardening. 

Environment.  Wbrk  settings  viary 
from  clean,  air-conditioned  offices  to 
places  that  are  dirty,  greasy,  or  poor- 
ly ventilated.  By  knowing  the  setting 
of  jobs  you  ilnd  interesting,  you  can 
avoid  an  environment  that^ou  may 
find  particularly  unpleasant.  ^ 


Outdoor  work.  Persons  who  work 
outdoors  are  exposed  to  all  types  of 
^  weathex.  This  nriay  be  preferred  to" 
indoor  work,  however,  by  those  who 
consider  outdoor  work  more  health-^ 
ful.^ 


Hazards.  In  some  jobs  employees  kre 
subject  to  possible  burns/ cuts,  fal\, 
and  DtSer  itt]uries  and  aiusf  bp  care(- 
ful  to  foirow  safety-precautions. 
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Physical  demands,  ^^me  Jobs  require 
standing,  stooping,,  or  heavy  lifjing. 
You  should  be  *ure  that  you  hav^  the 
physical  strength  and  stamina  re- 
quired before  seeking  one  of  [these 
jobs..  - 

Considering  workirtg_conditions 
when  you  make  up  your  mind-ato^t 
a  career  can  help  you  choose  a  jBt 
that  brings*you  ss^sfaction  and  en- 
joyment. \ 
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WHERE  TO  eO  fOn  MORE  INFORMATION 


Whcthtr.you  have  questions  aboUt 
a  partic^'Ur  job  or  are  trying  to  conf- 
(pare  vaHous  fiefdSt  the  Occupational 
Outlook  Handbook''v^*di  good  place  to 
bfgin.  Handbook  will  introduce 
,  you  to  jsP*nt  of  the'  important  aspects 
.^f  an  occupation  and  ailswec^many  of  . 
yoMr  initial  questions.  But  the  Hand- 
book is  9^\y  one  of  niany  sources  of 
inform^on  about  jobs  and  career^- 
After  r^a^iing  a  few  Handbook^  &X3,te- 
ments,  y^u  may  decide  that  you  want  * 
'  more  d^^iled  information  aboutr>a 
particular*  occupation.  Or  you  may 
want  to  find  out  where  you  can  find 
this  kin<^  of  work  in 'your  community 
or  whefC  you  can  go  for  appropriate 
training'  If  you  are  willing  to  make  an 
etfort,  you  will  discover  a  wealth  of 
occupational  infoDrfration-^mUch  of 
it  availat>le  at  little  or  no  cost, 

Sojirc*%  of  Car««r  Iriformatipn 

Much  ^nforo^ion  on  career^  is 
put  ou  government,  industry, 
trade  ui^^ons,  schools^  professional 
associations^  private  guidance  serv- 
ices, an^  other  organizations.  You 
should  careful  in  assessing  any  sin- 
gle piec^  of  career  guidance  materi- 
al. Keep  in  mind  the  date  and  source, 
in  particularv  Material  that  is  too  old 
niay  coJ'^^in  obsolete  or  even  mis- 
leading information. .  Be  especially 
caUtiou5  ^bout  accepting  informa- 
tion on  employment  outlook^  earn- 
mn^  Hnd  training  requirements  if  it  is 
-o'-i  th^n  5. years  old.  You  also  need^ 

irnnsiiJer  the  source — and  thus  the  ^ 
nieni — of  the  career  guidance  mate- 
rial vou  obtain.  , 

Aithot^Sh  some  occupational  m^ 
leriais  a^e  produced  solely  for  th 
ourpose  of  objective  vocational  guic- 
ancs,  others  are  produced  for  re- 
cruitment r»<tiposes.  You  should  be 
wary  of  ^  ?^ed  information,  which 
may  ten^  lea^'e  out.  important 
items,  ovcr-riamorize  the  occupatior. 


overstate  the  earnings,  or  exaggerate 
the  demand  for  ^workers.  ^ 

School  coanseI5rs« can  be  a  very  im- 
portant ^urce  of  guidance  informa- 
tion. Counselors  should  be  jablk  to 
refer  you  to^the  di^erent  /ypcs'  of 
career  materials  available  in  your 
school  or  coimnunity.  They  are  lUcely 
to  be'  familial^  with  the  job  market. 
They  also  can  discuss  entry  require- 
ments and  costs  of  the  schools,  col- 
leges, or  training  programs  that  offer 
preparation  for  the  kind  of  work  in 
which  you  are  interested.  Most  im- 
portant of  iallf  your  counselor  can 
help  you  consider  the  occupational 
information  you  obtain  in  relation  to 
your  own  abilities,  personal' aspira- 
tions, an*^  ^  :reer  goals. 

Guida^Ny.  usually  have  col- 

lection^ car«=r  information.  4ji 
fact,  tht  .^py  oi  me  Handbook  that 
youVe  rt^iung  now  may  have ]^come 
.from^jhe  guidance  office.  Find  out 
what  else  the  office  has  to  offer. 

Some  schools  have  career  centers; 
often,  these  are  located  in  or  near  the 
library  cr  media  center.  Career  cen- 
ters provide  a  sampling  of  printed 
and  audiovisual  career  information 
materials,  and  also  may  offer  individ- 
ual counseling,  group  discussions, 
guest  speakers,  and  field  trip* 

Libraries  have  ^ooks,  brochures, 
magazines,  and  audiovisual  materials 
th^t  contain  information  about  jobs 
anc  careers.  Check  ^ir  school  ii- 
brar/  or  media  center,  of  course — 
but  don't  forget  tne  public  library » 
Many  libraries  have  pamphlet  files 
devoted  to  specific  occuDationi^. 
Some  libraries  also  have  collections 
of  filmstrips,  records  and  tapes,  and 
microf^lhis  with  occupational  infor- 
mation. The  reference  shelf  undoubt- 
edly contains  one  directory  or  more 
that  you  will  find  useful  if  you  want 
to  get  naipes  of  specific  schools, 
college  ,  or  business  concerns.  The 
library  naff  can  direct  you  to  the  in- 
formation best  suited  to  your  ne^eds. 


Trade  unioiis,  business  firms^  t 
associations,  iprofessiofiral  80€iik««a, 
and  educatioAl  institutions  all!pub- 
Hsh  career  information,  9l|d  mucbof 
^  this  is  available  fQr  the  ajslgng.  « 
Thb  Sources  of  Additional  Infor- 
mation section  at  the  end  pf  liiost 
Handbook  statements  lists  ocgani^- 
tions  yoii  can  write  to.  This  ia  a  good 
way  to  begin.  For  the  nameis^  and  ad- 
dresses of  other  organizations^  con- 
sult the,  directories  on  your  ^rary's 
reference  shelf.  There,  you  are  likely 
fo  find  directories  that  list: 
— tnide  associations.  *     .  ' 

— professional  associations.  . 

^business  finns. 

'junior  and  community  colleges'.  ^ 

— colleges  and  universities. 

— home  study  aind  dorrespondence  programs.' 


— bushess,  trade,  and  technic^  schools.  \ 
— sources  of  scholarships  arid  financial  aid.  \ 

Vour  school  library  or  career  cen- 
ter tnay  have  one  directory  or  more 
put  out  by  commercial  publishers 
that  list  sources  of  career  inform a-^ 
tion  by  occupation.  ; 

Another -useful  directory  is  the 
U.S.  Office  o^Education's  Directory 
of  Postsecondary  Schools  with  Occu- 
pational Programs^  1973-74^  which 
'lists  schools  offering  specific  occupa- 
tional training  programs.  The  direc- 
tory lists  private  business,  trade,  and 
technical  schools  as  well  as  comnru- 
nfty  and  junior  colleges  and  4-year 
colleges  and  universities, 

Computer-assisted  occupational  in- 
tormatibn  systems  have  been  in^ 
stalled  in  s^me^^achools  and  career 
centers.  These  systems  allow  users'  to  ^ 
obtain  career  information  stored  in  a 
coniput^r  by  entering  specific  re- 
quests and  receiving  immediate  an- 
swers. Through  the  occupational  in- 
formation systems,  users  are  able  to 
examine  tfie  ways  in  >  which  different 
personal  abilities,  interests,  and  pref- 
erences are  related  to  different  occu- 
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^  paiioti^.  The  U.Su  Department  of  La- 
bor  ia^urrently  prdviding  funds  for 

n  such  systems  in  jeigbt  States.  <  - 

.  "'.  D«6n*t  overlook  the  importance  of- 
pcrftonkl  contacts.  An  interview  with 
someone  in  a  particular  job  can  often 

\  tell  ypu  Qiuch  mo^e  than  a  bool^letor 
brochurie  can.  By  asking  the  right 
questionsr  ypu  find  oi^  what  kind  of 
training  is  really  important,  how 
workers  got  their  firSt  jobs  as^vell  as 

•x3the  one  they're  in  now,  and  whattljey; 

•  like  and  dislike  about  the  work. 

State  employment  security  agencies 
in  man^  States  publish  career  briefs 
for  dozens  of  different  occupations 
2nd  industries^  These  briefs  usually 
describe  earnings  and  job  outlook  in- 
formation for  a  particular  State— and 
sometimes  for  a  City  or  metropolitan 

>\  area.  By  contrast,  the  Handbook  gives 
information  for  the  Nation  as  a' 
whole.  In  addition,  a  number  of 
Stales  publish  brochures  on  writing 
resumes,  finding  job  openings,  pre- 
faring  for  interviews,  and  other  as- 
pects^^a  job  search.  To  find  out 
what  materials'are  available  for  your 
State,  consult  the  U  S.  Employment 
and  Training  Administration's  1 976 
Guide  to  Local  Occupational  Informa- 
,  Hon.  Or  .write  directly  to  the  chief 
information  officer  in  your  Sta\e  em- 

,  ployment  security  agency.  Following 
is  a  list  of  their  titles  and  addresses: 

Alabama 

Public  Information  Officer.  Department  of  in> 
dustrial  Relations,  Industrial  Relations 
'  Bldg.,  649  Monroe  St.,  Montgomen  ^la. 
36130.  • 

J 

Alaska 

,  Information  Officer,  Employment  Sccurii  Di- 
vision, Department  of  Labor,  P.O.  b;  3- 
7000;  Juneau,  Alaska. ' 

Arizona 

Chief  of  Information  anc  Education,  Arizona 
State  Employment  Security  Commission, 
P.O.  Box  6123,  Phoenix,  Ariz.  85005 

Arkansas 

Public  Information  Officer,  Employment  Se- 
curity Division,  B^JO.  Box  2981,  Little 
^Rock,  Ark.  72203. 

California 

Public  Information  Section,  Employment  De- 
velopment Department.  800  Capitol  Mali. 


^lorado  ^ 

Public  Information  Officer,  DKisibn  of  Em- 
ployment<  Department  of  Labor  and  Em- 
ployment, 25/  East  12th  Ave.,  Denver^ 
^     Colo.  80203.  \        --^  0^ 

Connecticut  '  ,  ' 

Public  Information  Supervisor,  Connecticut 
Erriploynffent  Security  Divisi.  u.'^OO  holly 
Brook  Blvd.,  Weatherfield,  Jonn.  06109- 

^heHb^are 

Secritary,  Dcpartnyent  of  Lfabor.^SOl  West 
14th  St.,  >yilmington,  Del.  .9899. 

V  ; 

District  of  Columbia  - 

Chief,  Community  Relations  and  Information 
Office,  D.C.  Department  of  Manpower 
Room  601,  500  C  St.  NW.,  W^ington 
D.C.  20212. 

Florida 

Information  Director,  Florida  Department  of 
Commerce,  Collins  BIdg.,  TtkjiahaSsee, 
Fla.  32304. 
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Sacramento.  Calif.  95814. 
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Georgia 

Chief  of.  Public  RelationS^nd  Information, 
Georgia  Department  of  Labor.  254  Wash- 
ington St.  SW.,  Atlanta,  Ga.  30334. 

Hawaii 

Information  Specialist,  Department  of  Labor 
and  Industnal  Relations,  825  Mililani  St., 
Honolulu,  Hawaii  96813. 

Idaho     ^  .  I 

Public  Information  Coordinator,  Department 
of  Employment,  P.O.  Box  -5,  Boise,  Ida- 
ho 83707. 

niinois 

Director,  Communications  and  Public  Infor- 
mation, Illinois  Department  of  Labor, 
State  Office  Bldg.,  Room  705,  Spring- 
field, III.  62706. 

Indiana 

Director  of  Information  and  Education,  Em- 
ployment Security  Division,  lO*North 
Senate  Ave;.  Indianapolis,  Ind  4>^04\ 

Iowa  '  ^ 

Chief  of  Information  Services,  Employment 
Security  Commission,  1000  East 'Grand 
^    Ave..  Des  Moines.  Iowa  50319. 

Kansas 

Public  Relations  Director,  Department  of  Hu- 
man Resources,  401  Topeka  Ave.,  Tope- 
ka.  Kans.  66603. 

Kentucky^ 

Supervisor;  Public  Information,  Department 
of  Human  Resources,  592  East  Main  St., 
Frankfort.  Ky.  40601. 

^2 
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Lc{uisiana^ 

?ik\\c  Relations  Diredior,  IJepartmeht  of  Em- 
' :  ploymfent  Security,  P.O.  Box  44^94^  Ba- 
'  •  ton  Rouge,  1-a.  70804.. 

Mafne 

lehairman.  Employment  SeciTqty  Commission 
20  Union  St.,  Augusta,  Maine  64330. 


Maryland  v 

Director  o^T*Ublic  Rfclatjpns,  Department  of 
Employ metit  and  Social  Services,  Room 
601,  11 00. North  Eutaw  St.,  Baltimore, 
Md.-21201.'  . 

Massaiihus^Us 

Supervisor  of  Information,  Divisipn  of  Em- 
ployment Spcurity,Hurfey^idg.,- Govern- 
ment Center.  Boston,  Mass.  021 14. 

.  i 

Michigai^ 

Director,  Information  Services  Division,  Em- 
ployment Security  Commission,  CNspart- 
ment  of  Labor  Bljlg..  7310  Woodward 
Ave  .  Detroit.  Mich.  48202.  '  * 


Minnesota 

Director  of  Public  Information,  Department  pf 
EmploN-ment  Services,  390  North  Robert 
St..  St.  Paul,  Minn.  55101.  ^ 


Mississippi 

Public  Relations  Representative,  Employment 
/      Security  Commission,  P.O.  Box  1699, 
JacKson,  Miss.  39205.  r>( 


Missouri 

Information  Supe-.isor,  Division  pf  Emplay- 
ment  Sccurii    Department  of  Labor  and 
Industrial  Relations,  P.O.  Box  59,  Jeffefc;^ 
soT-City,  Mc  65101.  • 


Montana 

Information  Officer,  Employment  Security  Di- 
'      vision,  P.O.  Box  1728,  Helena,  Mont. 

5''601. 


Nebraska 

Information  Officer,  Division  of  Employment, 
Department  of  Labor,  P.O.  Box  94600, 
State  House  Station,  Lincoln,  Nebr. 

68509. 


Nevada. 

Public  Information  Officer,  Employment  Se- 
curity Department,  500  ^st  Third  St. 
Car«on  City,  Nev.  89701. 


New  Hampshire  ; 

Commissioner,  Department  of  Employment 
Security,  32  South  Maine  St„  Concord,. 
;4.H.  03301.  ^  ' 
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New  Jersey  ^     '  * 

'  Director  of  Public  Infbrmatlot^,  Division  of 
Employment  Security,  Department  of  La- 
bor ami  Industry^  John^Titch  Plaza,  Tren- 
ton, N J.  08625.  ] 
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.  New  Mexico 

InforroatioQ  Officer,  Employment  Security 
ContniiMiori,  P.O.  Box  1929,  Albuquer- 
que, N.  Mex,  87103. 

'  •         .  •  >^ 

Newark  :  ^ 

.  Diitector,  Division  of  Research  and^Statistiq^, 
^DeiHirtment  of  Labor,  2  World  Trade 
Center,  New  York,  N.Y.  10047.  ' 

'aroUiia 

'Communications  and  Information  Specialist, 
Employment  Securitv  Commission,  P.O. 
Box  25903,  Raleigh,  N.C.  27602. 

•> . 

North  Dakotn 

Public  Information  Sectiori,  Employment  Sc- 
cu^  Bureau,  145  South  Front  St,  Bis- 
marck, N.  Dak.  58501. 

Ohio 

y. 

Public  Information  Officer,  Bureau  of  Em- 
ployment Services,  145  South  Front  St., 
Columbus,  Ohio  43216. 

Oklahoma 

Inforpiation  Director,  Employment  Security 
Commission,  Will  Rogers  Memorial  Of- 
fice Bldg.,  Oklahoma  City,  Okla.  73105. 

.      ^  Hi 

Oregon 

Information  OfHcer,  Employment  Division, 
875  Union  St.  NE.,  Salem,  Orcg.  97310. 

Femisylvania 

Director  Of  Public  Relations,  Bureau  of  Em- 
ployment Security,  Department  of  Labor 
and  Industry  Bldg.,  7th  and  Forster  Sts., 
Harrisburg,  Pa/ 17121.  « 

Puerto  Rico 

Information  Officer,  Bureau  of  Employment 
S^urity,  414  Barbosa  Ave.,  Halo  Rey, 
P.R,  00917. 

Rhode  Island 

Information  Officer,  Department  of  Employ- 
.  ment  Security^  24  Mason  St,  Providence, 
,.,^  R.L  02903. 

South  Carolina 

Public  Information  l>ireclor;  .Employment  Se- 
curity Commission,  P.O.  Box  995,  Colum- 
bia, S.C.  29202. 

•t 

South  Dakota 

Public  Information  Director,  Department  of 
Ubor,  Office  Bldg.  No.  2,  Pierre,  S.  Dak. 
57501. 


Tennessee  ^ 

^.        .    ■  '  ff 

Chief  of  Public  Relations,  department  of  Em- 
ployment SecuHty^  5  W  Cordell  Hull 
Bldg.;  NashviUjj;enn.  37219. 

Texas 

Public  Information  Officer,  Texas  Employ- 
menf  Commission,  TEC  Bldg,,  15th  and 
Confess  Ave.,  Austin,  Tex.  78778. 

Utah 

Public  Relations  Director,  Department  of  Em- 
ployment Security,  P.O.  Box  1 1249,  Salt  ^ 
Lake  City,  Utoh  8411  L  • 

.Vermoni     ^  / 

Rablic  Information  Officer,  Department  of 
^    Emp%ment  Security,  P.O.  Box  488, 
MontpeUe^  Vt.  Of 602. 

Virginia  ^ 

Director,  Information  Services,  Virginia  Em- 
ployment Commission,  P.O.  Box  1358, 
Richmond,  V2A32II. 

Washington  \ 

Information  Officer,  Employment  Security 
Department,  P.O.  Box  367,  Olympia, 
Wash.  98504f 

WestJVirginia  ' 

Information  Representative,  Department  of 
Employment  Sc^urity,  4407  McCorkle  ' 
Ave.  SE.,  Charieston,  W.  Va.  25305.  . 

Wisconsin 

Director  of  Information,  Department  of  Indus- 
try, Labor,  and  Human  Relations,  P.O. 
Bbx  2^9,  Madison,  Wis.  53701. 

Wyoming 

Information  O^iccr,  Employment  Security 
Commission,  P.O.  Box  2Z60,  Casper, 
Wyo.  82601. 

Career  Ihformatloh  for  Special 
Groups 

Certain .  groups  of  jobseekers  face 
sp^^ial  difficulties  in  obtaining  suit- 
able^l|d  satisfying  employment.  All 
too  often,  veterans,  youth,  handi- 
capped persons,  members  of  ethnic 
.;^d  racial  minorities,  older  workers, 
atfd  women  experience  difficulty  in 
the  labor  market.  Choosihg  a  career 
wisely  and  realistically  is  important 
for  everyone,  bpt  it  is  doubly  impor- . 
tant  for  members  of  these  groups. 
Special  counseling,  training,  and 
placement  are  available  in  many 
communities — through,'the  public 
employment  service,  community  ser- 
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vice  agencies,  or  other  organizations. 

In  addition,  literature  on  career 
guidance  antd  vocational  training  for 
special  labor  force  groups  is  available 
from  the  Fcder^^ovemment.  Mo^t 
of  these  publications  can  be  obtained 
free  of  charge.  I;ollow in g  are  select- 
ed examples:.      ^  "^-^ 

Youth  .        •  ' 

Eanployrrt^nf^nd  training  for  Youth. 
(program  fact  sheet),  February 

Office  of  Information,  Inquiries  Section/ 
Room  10225,  Emptoyment  and  Training 
Administration,  U.S.  Departnient  of  La- 
bor,  601  D  St  NW.,  Washington,  D.C, 
20213. 

A  Message  to  YoUn^  Workers  About 
thJs^air  Labor  Standards  Act,  As 
'  Arn^ec  in  1974.  (WH  Publication 
1236),     76.  • 

Office  of  .information.  Room  4331,  Employ- 
ment Standards  Administration,  U.S.  De- 
partment of  Labor,  200  Constitution  Ave. 
NW.,  Washington,  D.C.  20210. 

Mentally  "fiiiidicapped 

These  ^To<^h4uA  Be  Equal  .America's 
Needs  in  Habilitatign  and  Employ- 
ment of  the  Mentally  Retarded,  1974. 

President's  Committee  on  Mental  Retarda- 
tion, Regksnal  Office  Building,  7th  and  p 
Sts.  SW.,  Washington,  D.C  20201. 

Guide  to  Job  Placement  of  Mentally 
Retarded  Workers. 
Preparing  for  Work,  1 975 . 
How  to  Get  a  Job. 

Jobs  and  Mentally  F  etarded  People, 
1974. 

President's  Cmmmittee  on  unploymcnt  of  the 
Handicaooed,  Rooir:  600,  Vanguard 
Building.  1 1 1  20th  St.  NliV.,  Washing- 
torn  D.C.  20036. 

Affirmative  Action  to  Employ:  Handi- 
capped People. 

Office  of  Information,  Room  4331,  Employ- 
ment Standards  Administration,  U.S.  De- 
partment of  Labor,,200  Constitution  Ave. 
NW..  Washington,  D.C.  20210. 

Physically  handicapped 

Careers  for  the  Homebound, 

People  at  Work.SO  Profiles  of  jifen 

and  Women  With  MS,  1975. 

President's  Committee  on  Employment  of  the 
Handicapped,  Room  600,  Vanguard 
Building,  1111  20th  St  ^4W.,  Washing- 
ion,  D.C.  20036. 
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Affirmative  Action  to  Employ  Haridi- 
capped  People,  i. 


Office;  of  Information,  Ropm  4331,  EhK>Ioy< 
ment  Standards  Administtt^ion,  U.S.  De 
(Hurtnibnt  of  Labor^ioO  Constitution  Ave. 
NW.,  WashinglonV  D.C.  202 1 0. , 

* '  '  ]'  ■    "'  i 

.Older  work^  /^  J 
*The  Law  Against  Age  Discrimyiation 
in -Employment.  (WH  Pubhcdltion 
1303).         ■         :j  -  V 

Office  df  inforrtiation,  Ro^m  433I,.Employ- 
'  ,inent  Standards  Admii^istration,  U.S.  De- 
partment of  Labor^  2Q0  Constitutiotl^Ave. 
NW.,  Washington,  D.C.  20210. 

Services  for  Olier  Workers,  (program 
fact  steet)' April  1977;  \  ]    ,  . 
Memo  to  Mature  Jobseelcers,  1977. 

Office  of  Information,  Inquiries  Section, 
Room  10225,  Employment  and  Training 
Administration,  U.S.  Department  of  La- 
bor, 601  D  St.  NW^  Washington,  D.C. 
20213.  >  ' 

Employment  and  Volunteer  Opportu- 
nities for  Older  People.  (AoA  Fact 
^eet).  Revised'  1976. 

^  National  Clearinghouse  on  Aging,  Room 
4146,  U.S.  Department  of  H6alth,  Educa- 
tion, and  Welfare,  330  Independence 
Ave.  SW.,  Washington,  D.C  20201 . 

Women 

Steps  to  Opening  the  Skilled  Trades  to 
Women,  June  1974. 
Wh;^  Not  be  an  Apprentice  and  Be- 
come a^Skilled  Craft  Worker,  (leaflet 
52),  1974. 

Publications  of  the  Women* s  Bureau, 
January  1977. 

Selected  Sources  of  Career  Informa- 
tion, 1974. ' 

Women's  Bureau,  Employment  Standards  Ad- 
mini8tration»  U.S.  Department  of  Labor, 
200  Constitution  Ave.  NW.,  Washington, 
D.C.  20210. 

Veterans 

Out  of  the  Service  and  Looking  for  a 
Job?  Here's  Melp!,  1916. 
Veterans  for  Hire:  Good  Business, 
1976. 

{. 

Office  of  Information,  Inquiries  Section, 
Room  10225,  Employment  and  Training 
Administration,  U.S.  Deparbnent  of  La- 
bor, 601  D  St.  NW.,  Washington,  D.C 
20213. 

t 

Veterans  Readjustment  Appoint- 
ments —  Questions  and  An- 
Wr5,(BRE-36),  revised  1977. 

Bureau  of  Recruiting  and  Examining,  Room 
6552,  Civil  Service  Commission,  1900  E 
St.  nW.,  Washington,  D.C  ^041 5. 


r  JPhe  following  publications  are 
available  from  VA  regional  offices 
(listed  in  the  telephone  directory  un- 
der **Uhited  States^Government— . 
V^erans  Administration")  .on  from: 

Department  of  Veterans  Benefits  -  232A,  Vet- 
erans Administration  Centra]_pffice„8I0 
Vermont  Ave.  NW.,  Washiriittftn,  D.C. 
2P450.  ' 

Apprenticeship  or  *Othej  On->Joh^ 
Training' Benefits,  for  Veteran^  With  ' 
Service  ^ince  January  3f,  19T5.  (VX- 
pamphlet  2()-69-4),;  March  1975^.  / 

A  Nummary  of  Employ ment^^en^its^. 
and  Opportunities  for  Vietnqm  Era 
Veterans.  (VA  pamphlet '20-69-^ >,  * 


, December  1974. 

Information  on  Finding  a  Job 

Do  you  need  help  in  finding  a  job? 
For  information  on  job  opfenings,  forl- 
Ipw  up  as 'many  leads  as  possible. •> 
Parents,  neighbors,  teachers,  and 
counselors  may  know  of  jobs.  Check 
the  ^ant  ads.  investigate  the  local 
office  of  your  Stat^  employjnent  ser- 
vice. And  find  out  whether  private  or 
nonprofit  employment  agencies  in 
your  cofnmunity  can  help  you.  The 
follov^ing  section  will  give  you  some 
idea  of  where  you  can  go  to  look  for 
a  job  and  what  sort  of  help  to  expect-^ 

Informal  Job  search  methods.  Infor- 
mal methods  of  job  search  are  the 
'most  popular,  and  also  the  most  ef- 
fective. Informal  methods  include  di- 
rect application  to  employers  with  or 
without  referral  by  friends  or  rela- 
tives. Jobseekers  locate  a  firm  that 
might  employ  them  and  file  an  appli- 
cation, often  without  certain  knowl- 
edge that  an  opening  exists. 

You  can  find  targets  for  your  infor- 
mal search  in  several  ways.  The  Yel- 
low Pages  and  local  chambers  of 
commerce  will  give  you  the  names 
.and  addresses  of  appropriate  firms  in 
the  community  where  you  wish  to 
work.  You  can  also  get  listings  of 
nipst  firms  in  a  specific  industry — 
banking,  insurance, .manufacturing, ^ 
and  newspaper  publishing,  for  exam- 
ple— by  consulting  one  of  the  direc- 
tories on  the  reference  shelf  of  your 
public  library.  Friends  and  relatives 
may  suggest  places  to  apfily  for  a  job'j 
and  people  you  meet  in4he  course  of 
your^ob  search  are  also  likely  to  give 
you^ideas.  24: 


Want  ads.  The  •*Help  WanteS'^ads  in 
a  major  newspaper  contain  hundreds 
of  job  listings.  As  a  job  search  tool,. 
ihdy  have  two  advantages:  They  ai^ 
cheap  and  easjy  to  acquire,  and  they  ' 
often  result  in  succ^ssfur placement.^ 
There  are  4isadvantages  as  well. 
.Want  ads  give  a  distorted  view  of  the 
local  labor  m/rket,  for  they^end  to 
undejrrepreS«i>t  small  firms.  They 

-nlsb  tend  to  overrepresent  ce'rtain 
occij^ations,  such  -as  ^erical  and 

'  sali?sr  jobs'  How  helpful  tH^y  are^  to 
y0u  will  depend  largely  on  the  kind 
of  job  you  ^e^,  '  * 
Bear  in  mind  that  want  ads  do  not 
provide  complete  inforrtiation;  maffy 
ads  give  M^tle  or  no  description  of  the 
job,  working  conditions,  and  pay. 
Some  ads  omit  the  identity  of  the 
employer.  In  addition,  firms  often 
run  multiple  listi^gsr  Some  ads  offer 

jobs  Ml  other  cjlies  (which  do  not 
help  the  local  ^rk^c^);  others  adver- 
tise employment  agencies  rather  than 
employment,  .i       .  ^ 

If  you  use  the  want  ads,  keep  Jhe 
following  suggestions  in  mind: 

♦  Don 'f  rely  exclusively  on  the 
want  ads;  follow  up  other  leads,  too. 

♦  Answer  ads  promptly.  The  open- 
ing may  be  filled  before  the  ad  stops 
running. 

♦  Follow  the  ads  diligently.  Check- 
ing them  every  day  as  early  as  possi- 
ble gives  you  the  best  advantage  over 
other  applicants,  which  may  mean 
the  difference  between  a  job  and  a 
rejection.  '  ^ 

♦  Don't  expect  too  itiuch  from 
"blind  ads"  that  do  not  reveal  the 
employer's  identity.  Employers  use 
blind  ads  to  avoid  being  swamped 
with  applicants,  or  to  fill  a  particular 
vacancy  quietly  and  confidentially. 
The  chances  of  finding  a  job  through 
blind  ads  tend  to  be  slilh. 

Be  cautious  about  answering  ''no 
experience  necessary"  ads.  Most  em- 
ployers are  able  to  fill  job  openings 
-tl\at  do  not  require  experience  with- 
out advertising  in  the  newspaper. 
This  type  of  ad  may  mean  that  the 
job  is  hard  to  fill  because^  of  low 
wages  or  poor  working  conditions,  or 
bec£ttise  it  is  straight  commission 
work.  ^ 

Public  employment  service.  The  pub- 
lic employment  service,  also  called 
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the  JtPb  iService,  Can  be  ^  good  source 
'  of  information  aboirt  job  openings  in 
I    your  community.  Employment  se£uf- 
rity  (ES)  agencies  in  each  of  the  50 
StatbtM  aiid  the  District  of  C6lumbia 
f  are 'affiliated  with  tjie  U.S.  Employ- 
ment  .Servicei,  and  provide  their  ser- 
vices'" withbot  charge.  Operating 
/  throisgl^^a  network  of  2,500  local  of- 
fices. State  agencies  help  jobseekers 
.find  employment  ^nd  help  employers 
^Hnd  qiialiHed  workers..  Jo  find  the 
office  acarest  you,  look  in  the  State 
tfoveriiifient  telephone  listings  under 
-  "Job  Service"  or  "Employment.''  If 
the  local*  office  does  not,  provide  the 
information  or  serv^es  you  are  look- 
ing for|  write  to  the  information  offi- 
cer in  your  sffiBfte  Capital.  Addresses 
are  given  in  the  fii%t  section  of  this 
chapter. 
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General  services.  Assuming  you  come 
to  your  local  employment  service  of- 
fice because  you're  looking  for  a  job, 
the  first  step  is  tOi  fill  out  an  applica- 
tion that  asks  for  general  background 
^  aiid  work  history.  To  speed  up  the 
process,-  you  should  bring  along  com- 
plete information  on  previous  jobs, 
including  dates  of  employment, 
tj^mes  and  addresses  of  employers, 
and  pay  levels.  , 

After  completing  the  application, 
you  will  talk  briefly  with  an  inter- 
viewer in  order  to  be  classified  into  a 
particular  job  cluster— -professional 
and  management,  sales,  clerical,  aiid 
so  forth.  This  proCess/although  cru- 
cial, takes  very  little  time.  If  you  have 
specific  training  and  experience  and 
know  exactly  what  you  want,  the  ini- 
tial interview  may  suffice.  Most  ap- 
plicants, however,  can  benefit  from 
additional  guidance  services,  which 
are  available  on  request.  The  un- 
skilled and  inexperienced  may  take  a 
general  aptitude  test  battery  that 
measures  their  abilities,  and  a  voca- 
tional interest  questionaire  that  mea- 
sures their  occupational  interests. 
Specific  tests  in  typing  and  shorthand 
may  also  be  given. 
'    You  may  . also  t^lk  at  length  with 
occupational  counselors.  These 
counselors,  or  interviewers,  can  as- 
sist in  a  wilie  range  of  areas.  They 
can  help  you  pinpoint  a  suitabje^field 
of  interest,  suggest  training  programs 
and  other  means  of  preparing  for  a 


particular  occupation,  or  simpljn^- 

visQ,you  on  compiling  a  resume. 

One  olher  aspect  of  your  local^of-* 
fice's  services  deserves- particular  at-^ 
)  tentioh<-the  /dtcuf^tional,  xegisters. 
^mplpyra^nt  jservice'  offices  ofteir^ 
..^kiintain  file^  of  resumes  of  qualified 
workers  i(i  professional,  clerical, 
craft  occupations,  'for.use  by  emplo>^ 
ers  seeking  auch  workers.  Ask  to 
have  your  resume  filed  ii\  the  &ppro- 
jpriate  register.  ^  . 

''  Job  InformcUion  Service.  The  Job  In- 
fprmation\  Service  (JIS)  plays  ap  im- 
portant mie  in  mtitching  workers  and 
jobs^JJiS  provides  a  self-service  list- 
ing of  job  openings,  as  ^11  as  a*  li- 
brary of  occupational  and  job  search 

•  literature.  Employment  services  offic- 
es in  moyst  large  cities  have  a  Job 
Bank  as  w'ell— a  computerized  file  of 
job  of^nings,  revised  and  printed,  out 
daily.  Because  it  is  self-service,  the 
JIS  unit  is  m^ant  for  applicants  who 
know  what  kind  of  work  they  are  < 

'  qualified  to  do.  Those  applicants  can 
look  over  Job  Bank  listings  and  select 

^  the  openings.they  waYit  to  apply  for. 
Thi^  gives  them  quick  access  to  job 
information  aild  frees  employment 
service  staff  to/spend  more  time  with 
clients  who  need  personal  assistance. 

The  JIS  m^y  include  the  Job  Banlv 
Openings  Summary  (JBOS)  and  the 
Job  Bank  Frequently  Listed  Open- 
ings Report  (JOB-FLO).  JBOS  is  a 
monthly  report  that  provides  infor- 
mation on  job  opportunities  listed 
during  the  previous  month  in  Job 
Banks  across  the  Nation.  JOB-FLO 
provides  similar  infoi'mation,  but  fo- 
cuses on  the  **high  volume"  occupa- 
tions— those  *with  the  greatest  num-  ' 
ber  of  openings.  JBOS  and  JOB-FLO 
may  not  help  you  find  a  particular 
opening,  but  they  can  describe  em- 
ployment trends  in  a  particular  city  , 
or  pinpoint  the  cities  that  havtf-the 
greatest  numbers  of  openings  in  a 

particular  occupation.   

The  JIS  also  includes  a  monthly 
publication,  entitled  "Occupations  in 
Demand,"  that  reports  the  number 
and  locations  of  openings  in  high- 
demand  occupations  during  the  pre- 
vious month.  It  is  designed  to  be  eas- 
ily read  by  theravefage  jobseeker  and 
can  be  fqund  in  libraries  and  counsel- 
ing offices  as  well  as  at  thj^mploy- 
ment  service. 
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Special  service.  Serving  people  with' 
job  market^isadv^ntages'is  an  im-*^ 
portant  function  of  tite  employment 
service^,  and  many  local  offices  h^e^ 
specially  trained  counselors  who  ad- 
vise veterans,  youth,<handicapped,  or 
older  workers.  •      /  ^  ^ 

By  law,  veterans  ace  entitled  to  pri^ 
ority  m  interviewing,  counseling, 
^testing,  job  'devtftbpjnent,  and  job 
pA^ement!  Speciakcounselors  c2l\\^4 
veteransvreemployment  repres^nt^-^ 
tives  are  trained  to  deal  with  the  par-  . 
ticular  problems  of  veterans,  many  of 
whom  find  it  difficu^  to  Readjust  to 
civilian  Ufe.  While  such  veterans  of- 
ten face  multiple^problems,  jobless- 
ness alone  is  a  major  baAer  to  re- 
suming an  ordinary  life.  Spc^cial  help 
for*disabled  veterans  begins  with  out- 
reach units  in'each  State,  whose  job 
it  is  to  identify  jobless  disabled  veter- 
ans and  make  them  aware  Of  the 
man^  kinds  of  assistance  available  to 
them. 

if  As  part  of  tl^e  effort  to  reduce  ex- 
'cessive  youth  unemployment,  local 
employment  service  offices  test  and 
counsel  young  people,  an'd  refer 
them  to  training  programs  or. jobs 
whenever  possible.  These  offices  also 
manage  summer '  youth  programs. 
Youthful  jobseekers  from  very  poor 
families  receiv^  information  on  the 
various  kindsof  federally  funded  jo6 
programs 'for  young  people,  includ-  ' 
ing  part-time  and  work-experience 
projects  arid  the  Job  Corps. 

For  people  with  mental  or  physical 
disabilities,  the  employment  service 
provides  assistance  in  making  realis- 
tic job  choices,  and  in  overcoming 
^problems  relatedito  getting  and  hold- 
ing jobs.  Jeb  openings  for  handi- 
capped workers  arb4isledLas  well.  Of- 
ten, these  openings  are  with 
government  contractors  and  othe)r 
firms  that  are  making  a  positive  ef- 
fort to  employ  handicapped  workers. 

Older  worker  specialists  in  many 
local  employment  service  (/ffices  as- 
sist middle-aged  and  oldei^workers, 
whose  job  search  generally  differs, 
from  that  of  younger  workers.  Both" 
counseling  and  placement  services 
are  tailored  to  the  unique  needs  of 
older  workers.  Jobseekers  over  55 
who.  have  very  lo|«^  incomes  may*  be 
referred  iq  om  of  the  thousands  of 
part-tinr^,  community  service  jobs 
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fox  the  eldferly  funded  by*the  Efederal 
Government. 

Priiuitc  cidploymcnt  agencies.  In  the 

apprbpriaCc  section  of  the  classified 
acis  or  tKfe'nelephone  book  ypu  .  can 
^  find  n^mero^is.  advertisemcsnts  for 
private*jbTliploy me/ft  agencies.  All  are 
in  business  to  make  money,  but  som^" 
offer  higher  quality  ^rvice*aHd  bet-  ^ 
ter  tliai\qes  of  addccasfiil  placement^ 
than  o^^.  "  y  . 

The  three  "  main  ^places  irt  >vhich 
private  agencies  advertise,  are  n^s* 
pap^r  want  Sijis,  the  Yellow  Pages, 
and  trade  journals.  Telephone^ifit- 
ings  give  little  more  than  the  name, 
address,  phone'  number,  and  special- . 
ty  pf  the  agency,  while  ^rade  journals 
only  list  openings  for  a  particular  oc- 
cupation, such  3^  accountant  or  com- 
puter programmmer.  Want  ads,  then, 
are  the  best  source  of  general  listings 
of  agencie^. 

These  listings  fall  into  two  cat^o- 
ries— those  offering  specific  open- 
ings and  thosc;offering  general  prom- 
ise of  employment:  You  shoulcl 
concentrate  on  the  former,  using  the 
latter  ^nly  a$  a  last  resort.  With  a 
specific  opening  mentioned  iif  the  adi 
yoa  have  greater  i^ssurance  of  the 
agency's  desire  to  place  qualified  in- 
dividuals in  suitable  jobs. 

When  responding  to  such  an  ad, 
you  may  learn  more  about  the  job ' 
over  the  phone.  If  you  are  interested, 
visit  the  agency,  fill  out  an  applica- 
tion, present  a  resume,  and  talk  with 
an  interviewer.  The  agency  will  tjjen 
arrange  an  interview  with  the  em- 
ployer if  you  are  qualified,  and  per- 
haps suggest  alternative  openings  if 
you  are  ri6t.>  , 

Most  age,ncies 'operate  on  a  com- 
mission basis,  with  y;ie  fee  contingent 
upon  a  successful  matfch.  Agencies 
Advertising  "no  fees,  no  contracts" 
are  paid  by  ihp  employer  and  charge 
the  applicant  nothing.  Many  other 
I  agencies,  however,  do  charge  the^ 
t  applicants.  Yoy  should  find  oiit  be^ 
Vfore  using  thfem' exactly  what  the  ser- 
^vices  will  cost  you. 

Community  agencies'.  A  growing 
number  of  nonprofit  organizations 
throughout  the  Nation  provide  coun- 
'  seling,  career  development,  and  job 
placement  services.  These  ageneiies 


(^UPATIONAlrobTLOOK  HANDSQQK 

■     ■■  . 

Bureau~of  ApSenticcship  and  Training,  U.S. 
DcpartmA  of 'Labor,  6X)\  D  St.  NW.,' 
WashingtSi,  D.C.  20213. 

A  directoty  that  lists  empl 
counseling^  an4  advbrcacy  o; 
tions*for  yom'en  is*availabf( 
vidmg  tkfi  extensive  counseling  that    nojorvlnal* charge  from:       .      *  . 
m^ny  disadvantaged  jobseekers  re-    jyvider  Opi>ortunWe8' foe  Women^rWOW), 
qui^e.  TheyJ&ften  iielj?  thei/  plient^  I  ^     1649.  K  S>.  N^.,  WasbingtoK,  D.C., 
r^olve  j>c|^nal,  family,  or  oth,er    *  ,  ^     \   ^  ^ 

.•fundameiUst  problems  that^mat^  ,  /        '  x 

stand  in       way  of  finding  a suftabte  .College  c*e*r  plannln«;,lid  place- 
^  .  *•        . .        .      .  ment  offices.  For  those  who  have  ac-  , 


generally  concentrate  on  services  for 
'a  particular  labor  forcj^  group— 
weme^,  the  elderly,  youth,  >ninqri- 
ties,  or  ex -offenders,  for  ^xamptS.  ^ 
Community  employment  agencies 
serve  an^imp9rtant  function  in  pro- 


job.  S^^  ^ess  tft  them  career  planning  and 

sary  job  tra.n.ng.  .wh,le  other*  reftr  ^  -^^  .^f^ceV  at  colleges  -and 

the.r  chen^s  to  trajning  pr^am^   P„;„i„;,;„_ff< /.h*  iohs««ker  manv 


elsewhere/  For  the  most  parff  these 
community  agencies 'take  a  strong 
activ^^ interest  in  their- clients,  and. 
provide  ap.  array  of  services  desigifed 
to  ^elp/people  find  and  keep  jobs. 

It's  Up  to  you  to  discover  whether 
there  are  such  agencies  m  your  com- 
munity—and whether  they  can  he^) 
you.  The  State  empjefiyment  service 
should  be  ab\6  \o  tell  s^r«5u  whether 


Universities  offer  tha^jo))see|ier  manjj^. 
valuable  ^services.  tik^H^e  dommunT- 
ty  agencies  that  serve  disadvantaged 
jobseekers  by  offering^supportive^ 
services,  college  placement  offices 
function  as  more  thai\  just  employ- 
ment Agencies.  In  addition  to  coun- 
^seHngi  they  teach  students  to  acquire 
jobseeking  skills.  They '  emphasize 
writing  resumes  and  letters  of  appli- 
cation, making  3  list  of  possible  em- 


such  an^agency  has  been  established '  ploy ers,»p repaying  for  interviews,  and 
in  your  cd'nimunity.  If  the  local  offic^e  other  aspects  of  job  searching.  Col- 
cannot  help,  write  the  State  informa- 
tion officer.  Your  church,  synar 
gogue,  or  l<?cal  library  may  have-the 
information; 'too.  The  U.Sl  Depart- 
ment of  Labor  is  another  Mssib|^ 
source  of  information,  for  many  of 
these  agencies  receive  some  or  all  of 
their  funding  from  the  Federal  Gov- 
ernment, through  the^^Tomprehen- 
sive  Employment  and  Training  Act 
(CETA).  Among  its  many  and^^aried 
provisions,  CETA  authorizes  Feder^ 
money  for  local  6rganizations  that 
offer  job  counseling,  training,  ^nd 
placement  help  tcT  unemployed  and 
disadvantaged  persons.  For  further 
information,  write:  f 
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Office  of  Comprehensive  Employment  Devel- 
opment, EmjJIoyment  and  Training  Ad- 
minisdation,  U.S.  Department  of  Labor, 
Room  6000.  601  D  St.  NW.,  Washington;* 

^  D.C.  202 1 3;  or  the  Office  of  Inforrn&tion, 
Room  1 0406.  at  the  same  addrcsfei 

,  Another  likely  source  of  informa- 
tion is  .  the  U.S.  Department  of  La- 
bor's Directory  for  Reaching  Minority 
Groups.  Although  the  1973  directory 
IS  out  of  print,  a  revised  edition  is 
being  prepared,  and  will  list  organi- 

•zations  that  provide  job  information, 
training;  and  other  services  to  minor- 
ities. For  information,  write  *tQ: 

^         J6  • 


lege  placement  offices  offer  other 
services,  too.  At  larger  campuses 
they  bring  students  and  employers 
together  by  providing  schedules  and 
facilities  for  interviews. With  industry 
recruiters.  Many  offices,  also'  mam- 
tain  lists  of  loca)  part-time  and  tem- 
porary jobs',  and  some  have  files  of 
summer  openings. 

Labor  Market  Information' 

All  State  employment  security 
agencies  develop  detailed  labor  mat^ 
ket  data  needed  by  employment  and 
training  specialists  and  educators 
who  plan  for  local  needs.  Such  infor-  , 
mation  helps  policymakers  decide 
whether  or  not  to  expand  a  vo<:a^on- 
al  training  program,  for  e^cample— or 
drop  it  altogether.,  Jobseekers  and 
/counselors  also  may  find  these  stud- 
ies helpful.  Typically,  State  agencies 
publish  reports  that  deaj  with  fu^re 
occupational  supply,  characteristics 
of  the  work  force,  changes  in  State\ 
and  area  economic  activities,  and  the 
employment  structure  of  important 
industries.  For  all  States,  and  .for 
nearly  all  Standard  Met^opdiitan  Sta- 
tistical Areas  (SMSA's)  of  50,000  in- 
habitants 6r  more,  data  are  available 
that  show  current  employment  ,as 


\ 
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well  as  estimated  future  iieeds.  This 
ififormation  iis  very  detailed;  general-^ 

•iy,  each  State  issues  a  report  povering 
cuTOiit- and  future  employment  for 
as  many :  as  200;  industries  and  400 

:  oceii|)ations.  In  addition,  major  sta*' 
ti^cal  indicators  of  labor  market  ac- 
tivity are  re  leased  by  al}  of^the  States 
on  a  monthiyV^uarterly,  and  annual 
Sasis.  Forinfc^iktioifton  the  various 
hibb'r  market  studie)s,  reports,  and 
analyses  a vaifajSle  in  a  specific  Static, 
contact  the  chief  of  research  and 
knalysis  iiv  the  State  employment  se- 
curity araicy.  Titles  aiid^  addresses^ 
are  as  f€iww&:   ^  . 


/Alabama' 


;  Chief,  j^eseaiir^^  and  Statistics,  pep^^ent  of 
.    Iixlustria];.ReUtiptts,  Indiutrial  Relatk>n^ 
r  ' „    Bklg.,  64^  Mohn)^  St.,  Montgomery ^Al^ 
361 30. _      '      ^  '     ^     r  ' 

.  Alaska  .  * 

Chief,  Re8earc|i;.and  Analysis,  Employment 
.Security  Division,  Depaitment  oft  Labor, 
.   RO.  Box  >7000,  Juneau,  Alaska  99811. 


'Arizona'    *  • 

-     *        ■  '  • 
Manager,  Labor  Market  Inforfiiation,  Re- 
"jearch  and  Analysis,  Department  of  Eco- 
'  ^omic  Secunty,  P.O.  Box  6123",  Phoenix, 
*Ari?.  85005.    •  .  - 

»   .  ^■'  .V 

Arki^Ilflp8 

'Chief,  Research  ^d  Statistics,  Employment 
Security  •Division,  P.O.  Box  2981,  Little 
Rock,  Ai-k.  72203.  v 


California^ 

Chief,  Ertilploymctit  Data  and  Research  Divi- 
.  .   sion.  Employment  Development  Depart- 
ment, 800  Capitol  Mall,  Sacramento, 
Calif.  95S14.  ^" 


Colorado'  y 

Chief,  Research  and  Analysis,  Division  of  Em- 
ployment, Department  ef  l;abor  and  Em- 
ployment, 251  East  12th  AvI.,  Denver, 
,  Colo.  80203.'     .  V 


Connecticut  ' 

Director,  Research  and  Informatior^,  'Con- 
necticut Employinent  Security  Jpivision, 
200  Folly  Brook  Blvd.,  WeaAerHeld, 
Conn.  06109. 


District  of  Columbia  ^ 

Chieif,  Division  erf  Manpower  Reports  and 
An^X^iSt  OfTice  of  Administration  and; 
Management  Services,  D.C.  Department 
6f  Manpower,  605  G  St.  NW.,  Washing- 
ton, D.C  20qp  1 .  >t 

Florida  ^ 

Director;  Research  and  Statistics,  Division  of 
Employment  SequVity*  Florida  Depart* 
ment  of  Commerce,  1 720  South  Gadsden 
;  Sj.,  Tallahassee,  Fla.  32304. 

Georgia 

Director,  Information  Systems,  Employment 
Security  Agency,  Department  of  Labor, 
254  Washington  St.  SW^  Atlanta,  Ga. 
V-  36334. 

Hawaii        \  .  - 

Chief,  Research  and  Statistics,  Departme^^f 
'  X    Labor  and  Industrial  Relations,  825  Mili- 
.    lani'St.,  Honolylu,  Haw^i  96813.   ^  . 

Idaho  * 

Chief,  Research  ancl  Analysis,  Department  of 
Employment,  P.O.  Box  35,  Boise,  Idaho 
83707. 

ilitnois 


Manager,  Research  and  Analysis  Division,  Bu- 
reau of  Emiployment  Security,  Depart- 
ment of  Labor;  9 1 0  South  Michigan  Ave., 
Chicago,  UK  60605. 

'      r'^. '  • 

Indiana 

Chief jof  Research;  Eifipl^ment  Security  Divi- 
slpn,  10  North  Senate  Ave.,  Indianapolis, 
Ind.  46204. 

y  ■  ' 

Iowa 

Chief,  Research  and -Statistics,  Employment 
Security  Commission,  lOOQ  '^ast  Grand 
Ave.,  Des  Monies,  Iowa  50319;      .  ^ 

Kansas  C 

Chief,  Research  and  Analy^s  Department,^' 
Employment  Security  Division,  Depart- 
ment of  Labor,  401  Topeka  Ave.,  Tope- 
ka,  Kans.  66603. 

Kentucky  ^ 

Director^  Research  and  Sf^cial  Projects,  De-  " 
partmerit  of  Human  Resources,  State  Of* 
<  fice  Building  Annex,  Frai>kfort,  Ky. 
40601. 

Louisiana'  ^ 

Acting  Chief,  Research  and  Statistics,  Depart- 
ment of  pmployment  Security,  P.O^Box 
4409V  Baton  koMfee;Xa.  70804. 


Maryland 

Acting  Director,  Research-  and  Analysis,  De^ 
partment  of  Human- Resources,  1  100 
"  North ^taw  St.,  Baltimore,  Md.  2 1 20 1 . 

Massachusetts  ^ 

Assistant  Director,  Research  and  Information 
S^ice,  Division  of  Employment  Securi* 
ty.  Hurley  Bldg.,  Gavernment  Center, 
Boston,  Mass.  021 14. 

Michigan  , 

Director,  Research  and  Statistics  Divisfon, 
Employment  Se^rify  Compiission,  De- 
/  partment  of  Labor  "Bldg.,  7310  Wbod- 
waird  Ave.,  Detroit,  Mich.  .  48202.  ' 


.t. 


Minnesota , 

birector.  Research  and*  Planning,  Department 
of  Employm^^Services,  390  North  Rob-' 
ert  St. ,  St'J^K  Minn.  5 5 1 0 1 . 


Mississippi 


Chief,  Research  and  Statistics,  Employment 
Security  Commission,  P.O.  Box  1699;^ 
'  Jackson,  Miss.  39205.  '        \  • 


Missouri 


.1. 


^  Chief,  Research  aiid  Analysis^ Division  of  Em« 
ployment  Security,  Department  of  Labor 
and  Industrial  Relations,  P.O.  Box  59,  Jef« 
ierson  City,  Mo.  65101., 

.  .■     \  ■ 

Montana  '  ' 

Chief,  Research  and  Analysis,  Employment 
Security  Division,  P.O.  Box  1728,  Helena, 
Mont.  59601. 


Nebraska 

Chief,  Research  and  Statistics,  Division  of  Em> 
ployment.  Department  of  Labor,*  P  O. 
Box  94600,  State  House  Station,  Lincoln, 
Nebr.  68509. 


Nevada  ^  > 

Chief,  Manpower  Information  and  Research, 
Employment  Security  Department,  500 
East  Third  St.,  Carson  City,  Nev.^  89701. 


New  Hampshire 

Supervisor.  Economic  Analysis  and  Reports, 
Department  of  Employment  Security,  32 
South  Main  St.,  Concord,  N.H.  03301. 


New  Jersey 

Director,  Division  of  Planning  and  Research, 
.  •    Department  of  Labor  and  Industry,  John 
Fitch  Plaza,  Trenton,  N  J.  08625. 


Delaware 


Maine 


Chief,  Office  of  Research r  Planning,  and  ^^-Director,  Manpower  Research  Division,  Em 
Evaluation,  Depaitment  of  Labor,  foi 


West  14th  St,  Wilmington,  Del.  19899. 


ployment  Security  Commission,  20  Union 
St.,  Augusta,  Maine  04330. 
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New  Mexico 

Chief,  Research  and  Statistics,  Eihploymeni 
Security  Commis^n,  P.O.  Box  1928,  Al- 
buquerque, N.  Mex.  87103. 
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New  York 

Dii«ctor/Dhriiion  of  Research  and  Statistics, 
Department  of  Labor,  2  World  Trade 
Center.  New  Vtwrk.  NX  10047. 

North  Carolina '  .  ^ 

Manager,  Bureau  of  Employment  Security  Re- 
search, Employment  Security  Commts- 
aion,  P.O.  Box  25903,  Raleigh,  N.C 
27602. 


NoHh  Dakota  - 

Chief,-Reports  and  Analysis,  Employment  Se- 
.curity  Bureau,  P.O.  Box  1537,  Bismarck, 
N.  Dftk.  58501. 


Ohio 

Director,  Division  of  Research  "and  Statistics, 
''Bureau  of  Employment  Services,  145 
South  Front  Su,  Cblumbus,  Ohio  43216. 

pldahoma  ^ 

Chief,  Research  and  Planning  Division,  Em- 
ployment Security  Commission,  Will  Rog- 

■  *  .  ers -Memorial  Office  Bldg.,  Oklahoma 
City,  Okla.  73105.  ^ 

Oregon 

Chief,  Research  and  Statistics,  Employment 
Division,  875  Union  St  NE.,  Salem,  Oreg. 
97310, 


PennsyLyania 

Assistant  Dbector,  Research  and  Statistics, 
Biitf^RI^f  Employment  Security,  Depart-  ^ 
ment  of  Labor  and  Industry,  7th  and  For-  ' 
ster  Sts.,  Harnsburg,  Pa.  17121. 

Puerto  Rico 

Chief  6f  Research  and  Statistics,  Bui^u  of 
Employment  Security,  427  Barbosi-Ave.,  ' 
HatoRey,P.R- 00917. 

Rhode  Island 

Supervisor,  Employment  Security  Research, 
,  Department  of  Employment  Security,  24 
■    Mason  St,  Providence,  R.I.  Q2Sfo3. 

South  CaroHnafT 

Director,  Manpower  Research  and  Analysis, 
Employment  Security  Cbnmiission,  1550 
Gadsden  St.,  Colum^,  S.C.  29202. 

South  Dakota 

Chief,  Research  and  Statistics,  Employment 
Security  Department,  607  I^Iorth  Fourth  j 
.    St.,  Box  730,  Aberdeen;  S.  Dak.  57401.  ^ 

Tennessee  ^ 
Chi^f,  Research  and  Statistics,  Department  of 

Employiment  Security,  519  Cordell  Hull 

Bldg.,  f^ashviUe,  Tenh.  37219. 

•  #  -       ,  - 

Texas  ^ 

Chief,  Manpower  Data  Analysis  andResearch, 
Texas  Employment  Commission,  TEC 
Bldg.,  15th  and  Congress  Ave.,  Austin, 
Tex.  7B778. 


*^Utah 

Director,  Reports  and  Analysis,  pepartment 
of  Employment  Security,  P.O.  Box  1 1 249, 
Salt  Lake  City,  Utah  841 1 1. 

Vermont 

Chief,  Research  and  Statistics,  ^Department  of 
Employment  Security,  P.O:  Box  488, 
-Montpelier,  Vt  05602. 

Virginia 

Chief,  Manpower  Research,  Vilpginia  Employ- 
ment Commission,  P.O.  Box  1358,  Rich; 
niond,ya.  23211.    ^    ,  • 

Washington 

Chief,  Research  and  Statistics,  Employment 
Security  Department,  P.O.  Box  367. 
r-  Olympia,  Wash.  98504. 

West  Virginfa 

Chief,  Research  and  Statistics,  Department  of 
;  Employment  Security,  112  California 
;       Ave.,  Charleston,  W.  Va.  25305. 

Wisconsin 

Director  Research  and  Statistics,  Department 
of  Industry,  Labor  and  Human  Relations, 
P.O.  Box  2209,  Madison,  Wis.  53701^ 

Wyoming 

Chief,  Research  and  Analysis,  Employment 
Security  Commission,  P.O.  Box  2760, 
Casper,  Wyo.  82601. 
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ASSUMPTIONS  AND  METHODS  USED  IN  PREPARING 
.EMPLOYMENT  PROJECTIONS  ^  ' 


Althoii^  the  discussions  of  future 
job  prospects  contained  inlthe  Hand- 
book are  written  m  qualitative  termi, 
the  analyses  upon  which  they  are 
based  begjn  with  quantitative  esti- 
mates of  projected  employment,  re- 
-   4>lacemeRt  openings,  and— in  a  few^ 
cases— ^supply.    *  . 
Tl]|esc  projections  were  develo|>ed 
0      using  the. most  recent  data  available 
on  population,  industry  and  occupa- 
^  tional  employm,ent,  productivity, 
consumer  expenditures,  and  other 
factors  expiected  to  affect  employ- 
ment. The  Bureau's  research  offices 
provi^ded  much  of  these  data,  but^ 
matny  other  agencies  of  the  Federal 
Oovernmeiit  were  important  con- 
tributors, including  the  Bureau  of 
Apprenticeship  and  Training  and  the 
U.S.  En^ployment  Service,  both  in 
the  Employment  and  Training  Ad- 
ministratit>n      the  Department  of' 
Labor;  the  Bureau  of  the  Census  of 
the  Department  of  Commerce;  the 
Office  of  Educ&tion  and  the  Reha- 
bilitation Services  Administration  of 
^  th^  Department  of  Health,  Educa- 
tion, and  Welifar^;  the  Veterans  Ad- 
mutistration;  the  Civil  Service  Com- 
r    inlssion;''the  Interstate  Commerce 
Commission;  the  Civil  Aeronautics 
Board;  the  Federal  Communications 
Commission;  the  Department  bf 
Transportation;  and  the  National  Sci- 
*  cnce  Foundation.  ^ 
In  addition,  experts  in  industry, 
unions,  professional  societies,  and 
trade  associations  furnished  data  and 
supplied  information  through  inter- 
views. Many  of  these  individuals  also 
reviewed  preliminary  drafts  of  the 
statements.  The  information  present- 
^  \^d  in  each  statement  thus  reflects  the 
knowledge  and  judgment  not  only  of 
the  Bureau  of  Labor  Statistics  staff, 
but  also  of  leader^  in  the  fields  dis- 
«  cussed,  although  the  Bureau,  of^ 
^  course,  takes  full  responsibility. 

After  the  information  from  these 


sources  was  conipiled,  it  was  anaf 
lyzed  in  conjunction  with  the  Bu- 
reau's model  of  the  economy  in 
1985.  Like  other  models  used  in  eco- 
nomic forecasting,  it  encompasses 
the  major  -facets  of  the  econpmy  and 
y  represents'  a  comprehensive  view  of 
its-projected  structure.  The  Bureau's 
model  is  comprised  of  internally  con- 
sistent projections  of  gross  national 
product  (GNP)  and  its  compo- 
nents—consumer expenditures,  busi- 
ness investment,  government  expen- 
ditures, and  net  export^;  industrial 
out|>ut  and  productivity;  labor  force; 
average  weekly  hours  of  work;  and 
employment  for  detailed  industry 
groups  and  occupations.  The  meth- 
ods used  to  develop  the  .employment 
projections  in  this  edition  of  the 
Handbook  arc  the  sahie  as  those  us^ 
in  other  Bureau  of  Labor  Statistic^ 
studies  of  the  economy.  Detailed  de- 
scriptions of  these  methods  appear  in 
The  U.S.  Economy  in  1985,  BLS  Bul- 
letin 1 809,  and  the  BLS  HarOtHSbf^  of 
Methods  for  Surveys  and  Studies^  Bul- 
letin 1910.  ' 

Assumptions.  The  Bureau^  projec- 
tions to  1985  are  based  on^  liie  fol- 
lowing general  assumptions: 

— ^The  institutional  framework  of  the  U.S. 
economy  will  not  change  radically. 

— Current  social,  technological,  and  scientific 
trends  will  continue,  including  values 
placed  on  work,  education,  income,  and 

^^^''^eisure.  -  . 

—The  economy  will  gradually  recover  from 
the  high  unemployment  levels  of  the  mid- 
1970*s  and  reach  full  employment  (de^ 
fined  as  an  unemployment  rate  0^4  per*  • 
cent)  in  the  mid-1980-s.  ^ 

^MDr  event  such  as  widespread  or  long- 
lastin||ehergy  shortages  or  war  will  signify 
'  icanlly  alter  the  industrial  structure  of  the 
Dnomy  or  alter  the  rate  of  economic 
growth.  • 

-Trends  in  the  occupational  structure  of  in- 
dustries will  not  be  altered  radically  by 
changes  in  relative  wages,  technological 
changes,  or  other  factors. 
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Methods.  Beginning  with  popula- 
. .  tion  projections  by  age  and  sex  deveV 
oped  by  the  Bureau  of  the  Census,  a 
projection 'of  the.  total  labor  force  is 
derived  using  expected  labor  force 
participation  rates  for  each  of  these 
groups.  In  developing  the  participa- 
tion rates,  the  Bureau  takes  into,  ac- 
count a  variety  of  factors  that  affect  a 
person's  decision  to  enter  the  labor 
force,  such  as  school  attendance,  re- 
tirement practices,  and  family  re- 
sponsibilities. / 

The  labor  force  projection  then  is 
translated  into  the  level  of  GNP^at 
would  be  produced  .by  a  fully  em- 
ployed labor  force.  Unemployed  per- 
sons are  subtracte4^  from  the  labor 
force  estimate  and  the  result  is  multi- 
.plied  by  a  projection  of  output. per 
.  worker,  The  estimates  of  future  outr/ 
put  per  worker  are  based  on  an 
analysis  of  trends  in  productivity 
tSputput  per  work  hour)  among  in- 
dustries and  changes  in  the  .average 
weekly  hours  df  work.  ^ 

Ne3(t,  tile  projection  of  GNFis  di- 
vided among  its  major  cdmponents:! 
Consumer  expenditures,  business  in- 
vestment; government  expendi- 
tures— Federal,  State,  and  local— 
and  net  exports.  Each  of  these  com-^ 
ponents  is  jbroken  d9wn  by  produc- 
ing industry.  Thus,  consumer  expen- 
diture?,  fo^  example,  are  dividejl  • 
among  4|idustries  producing  goods 
and  services  such  as  Jiousing,  food, 
automobiles,  medical  Care,  and. edu- 
cation. 

Once  estimates  are  developed  for 
these  products  and  services,  they  are 
translated  into  detailed  projections 
of  industry  output,  not  only  for  the 
industries  producing  the  final  prod- 
Met,  but  also  for  the  intermediate  and 
Dasic  industries  that  provide  the  raw  ' 
materiafsl  electric  power,  transporta- 
tion, component  parts^  and  other  iii-  ' 
puts  required  in  the  production  pro- 
cess. To  facilitate  this  translation,  the 


17 


18 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


Department  of  Commerce  has  devel- 
oped input-output  tables  that  indi- 
cate the  amount  of  output  from  each 
industry— steel,  glass,  plastics,  etc.— 
that  is  required  to  produce  a  final 
product,  automobiles  for  example. 

By  using  estimates  of  fliture  output 
per  work-hpur  based  on  studies  of 
productivity  and  technological 
trends  for  each  industry,  industry 
employment  projections  are  derived 
from  the  output  estimates. 
.  These  projections  are  then  com- 
pared with  employment  projections 
derived  ubing  regression  analysis. 
This  analysis  develops  equations  that 
relate  employment  by  industry  To 
combinations  of  economic  variables, 
such  as  population  and  income,'  that 
are  considered  determinants  of  long- 
run  changes  in  employment.  By  com- 
paring projections  resulting  from  in- 
put-output analysis  and  regression 
analysis,,  areas  may  be  identified 
where  one  method  produces  a  pro- 
jection inconsistent  with  past  trends 
or  wi^  the  Bureau's  economic  mod- 
el. The  projections  are  then  adjusted 
accordingly. 
Occupatidnal  employment  projec- 

'  tions.  Projections  of  industry  employ- 
ment are  translated  into  occupa- 
tional emplpyment  projections  using 
an  industry -occupation  matrix.  This 
.Idatrix,  which  is  divided  into  200  ^n- 
idi^Xri  sectors  and  400  occupation 
('sectors,  describes  the  current  and 
projected  occupational  structure  of 
each  industry.  By  applying  the  pro- 

\|^ected  occupational  structure  for 
each  industry  to  the  industry  employ- 
ment projection  ^d  aggregating  the 
resulting  estimates,  employment  pro- 
jections for  each  of  the  400  occupa- 
tions contained  in  the  matrix  are  ob- 
tained.  The  growth,  rate  of^  an 
occupation,  thus,  is  determincjd  by  1 ) 
changes  in  the  propo/tion  of  workers 
in  the  occupation  to  the  total  work 


force  in  each  industry,  and  2)  the 
growth  rate  of  Hldustries  in  which  an 
occupation  is  concentrated.  An^c- 
cuj)ation  that  is  projected  to  increase 
as  a  proportion  of  the  work  foirce  in 
each  industry,  for  example,  or  one 
that  is  concentrated  in  industries  pro- 
jected to  grow  more  rapidly  than  the 
average  for  all  industries,  would  be 
projected  to  grow  faster  than  the  av- 
erage for  all  occupations. 

'In  some  cases  employnieht  is  relat- 
ed directly  to  one  of  the  components 
of  the  Bureau's  model--for  example, 
the  number  of  cosmetologists  is  relat- 
ed to  consumer  expenditures  for  , 
beauty  shop  services.  In  others,  em- 
ployment is  related  to  an  indepen- 
dent variable  not  explicitly  projected 
in  the  model,  but  believed  to  be  a 
'  primary  determinant  of  employment 
in  that  occupation.  The  projection  of 
automobile  mechanics,  for  example^ 
is  based  on  the  expected  stock  of  mo- 
tor vehicles.  Projections  that  are  de- 
veloped independently  are  compared 
with  those  in  the  .matrix  and  revised, 
if  necessary,  to  assure  consistency. 

Replacement  needs/ In  addition  to 
a  projection  of  employment  Cor  each 
occupation,  a  projection  is  made  of 
the  number  of  workers  who  will  be 
needed  as  replacements.  Separations 
constitute  a  significant  source*  of 
openings.  In  most  occupations,  m9re 
workers  are  needed  to  replace. those 
who  retire,  die,  or  leave  the  occupa- 
tion than^re  needed  to  fill  jobs  creat- 
ed by  gtS^th.  Consequently,  eve|||||| 
some  declining  occupations  offer 
employment  opportunities. 

To  estimate  replacement  openings, 
the  Bureau  has  developed  tables  of 
working  life  based  on  actuarial  expe- 
rience for  deaths  and  on  decennial 
census  data  for  general  patterns  of 
labor -force  participation  by  age  and 
sex.  Withdrawals  from  each  occupa- 
tion are  calculated  separately  for 


men  and  wppien  by  age  group  and 
used  to  coinPMte  an  ov^all  separa- 
tion rate  fof  ^he  occupation.  These 
rates  are  us^d  to  estimate  average 
annual  repl3C(5ment  needs  for  each 
occupation  ovsr  the  projection  peri- 
od. " 

The  Bureau  is  currently  analysing 
djata  from  tb«  L?70  Census  to  deter- 
mine the  effect  of  occupational 
transfers  oil  job  openings.  These 
transfers  ha^ci  Dpt  been  taken  into 
account  in^^calcjilating  replacement 
needs.  Som^  data  on  occupational 
transfers  have  been  published  in  twp^ 
Monthly  L<^bor  Review  articles,  ^ 
•'Occupational  Mo-bility  in  the 
American  Labor  Force"  and  "Occu- 
pational Mobility  of  Health  Work- 
ers," January  and  May  1977,  respec- 
tively.  ^   _ 

Supply,  supply  estimates  used  in 
analysis  of  certain  Handbook  occupa- 
tions represent  the  numbers  of  work- 
ers who  are  likely  to  seek  entry  to  a 
particular  occupation  if  past  trends 
of  entry  to  the  occupation  continue. 
These  estimates  are  developed  in- 
dependently of  the  demand  esti- 
mates. Thus,  ,supply  and  denrand  are 
not  discussed  in  the  usual  economic 
sense  in  which  wages  play  a  major 
jrole  in  equating  supply  and  demand. 
Statistics  on  college  enrollments  and 
graduations  by  field  are  the  chief 
sources  of  information  oij  the  poten- 
tial supply  of  personnel  in  profession- 
al, technical,  and  othe^  occupations 
requiring  extensive  ^OH^al  educa- 
tion. Data  on  persons  cdhiplethig  ap- 
prenticeship programs  provideVome 
information  on  new  entrants  into 
skilled  trades-  A  Bureau  publication. 
Occupational  Supply:  Concepts  and 
Sources  of  D^ta  for  Manpower  Analy- 
sis (BLS.  Bulletin  1816,  1974),  ex- 
plores sevei'^1  aspects  of  occupa- 
tional supply- 
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TOMORROW'S  JOBS 


Early  in  human  history,  people  en- 
tered, occupations  by  simply  foUow- 
.  ing  their  parents  into  one  of  the  rda-i 
tively  few  .^iipcupations  that  existed. 
.  Boys  became  farmers',  she^erds,! 
priests,  artisans;  or  traders.  Girls  gen-| 
erally  became  housewives,  helping 
theit  bfis>ands  in  their  work,  biit  havT  * 
ing^'W^paid  occupations.  Not  until 
th^Industrial  Revolution  did  the 
number  of  possible  choices  begin  to 
expand. 

But  as  the  choices  have  increased, 
so  has^the  difficulty  of  making  a  deci- 
sion. Today  there  are  thousands  of , 
occupations— -the  .  newest  Dictionary 
of  Occupational  Titles,  lists  20,000 
separate  title»^and  a  variety  of  edu- 
cation and  training  progranfis  from 
which  to  choose.  Many  questions 
must  be  considered:  What  Helds 
match  one's  interests  and  abilities? 
What  types  of  education  and  trainbg 
are  required  to  enter  particular  jo^b^ 
What  fields  are  expected  to  offer 
good  prospects  for  employmeitt? 
How  do  earnings  cbmpare  among 
occupations  requ^Kn;  similar  train- 
ing? What  typeiTof  sinployere  pro- 
.  vide  which  kMs  of  jobs?  PQes  a  par- 
ticular job  ^ifer  steady,  year-lroun4' 
employmejfi  or  is  it  affected  by  mj- 
,  nor  swings  in  the  economy? 

The  answers,  to  'these  questions 
change  as  our  econoniy  changes. 
Current  information  therefore  is  a 
necessity.  While  tht  individual  occu- 
pation and  indust^  chapters  in  the 
Handbook  answer  most  of  the  qUes- 
'tions  raised  here,  two  areas  of  par- 
ticular concern,  to  educators  and  vo- 
cational planners  as  well  as  to 
individuals  who  are  choosing  their 
careers,  require  a  broadier  perspec- 
tive. One  concerns  employment  pro- 
jections; the  other,  the  relationship 
between  job  prospects  and  educa- 
tion. This  section  fopuses  on  these 
two  aspects  of  choosing  a  career.  . 


Employment  Projections  in  a 
Qhanging  Economy 

,  The  demand  for  workers  in  any  oc- 
cupation depends  ultimately  on  the. 
tastes  aind  desires  of  consumers.  If-a^ 
product  or  service  is  unwanted, 
whether  by  private  or  public  pur- 
chasers, no  workers  will  be  needed  to 
produce  or  provide  it.  Barbers  would 
become  unnecessary  if  people  decid- 
ed to  cut ''their  own  hair,  as  would 
astronauts  if  the'^ederal  Govern- 
ment abandoned  its. ^pace  program. 

Cl6lely  interwoven  with  the  de- 
mand ff  r  products  or  services  is  tecl 
nological  innovation.  Jn  the  20th 
century,  technology  has  both  created 
and  eliminated  hundreds  of  thou- 
sands of  jobs.  The  telephone,  for  ex- 
ample, gave  birth  to  an  entire  indus- 
try at  about  the  same  time  that  the. 
automobile  put  stable  owners  and 
carriage  manufacturers  out  of  busi- 
ness. Changes  in  the  way  businesses, 
are  organized  and  managed  havAiad 
similar  effects;  the  rise  of  supermar- 
ket chains  has  drastically  reduced  the 
imberof  self-employed  grocers. 


Fortunately,  most  of  the  factors 
that  alter  the  demand  for  workers  in 
various  occupations  do  not'  change 
overnight  Shifts  in  the  state  of  the 
economy,  the  introduction  of  new 
technology,  an^  the  development  of 
new  organization  and  management 
.techniques  generally  occur  in  an  or- 
derly, fairly  predictable  ^fashion.  Al- 
though no  one  can  forecast  the  fu* 
ture  with  certainty,  it  is  possible  to 
make  industry  and  occupation  em- 
ployment projections  that  are  useful 
to  educators,  vocational  planners, 
and  individuals  who  are  planning 
[leir  careers.  The  economic  and  sta* 
Sal  analysis  used  by  the  Bureau  of 
'  Sta^stics  to  develop  its  project 
~  described  in  some  detail,  in  .a 
^^intro^uctory  section. 

^proximately  104.3  mil* 
persons  Nail  be  in  the  civilian 
labor  force.  Thiso^n  19-percent  in- 
crease over  the  197.6  leveU of  iB7.5 
million.  Xs  shown  in  chart  1,  the  size 
-of  the  civflian  labor  force  increased 
^harpiy  after  1960Vlargely  due  to  the  '< 
'ihcresfse^  the  numoer  of  women  eh* 
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The  percent  of  women  who  are  in  the  labor 
force  has  been  increasing,  while  the  percent* 
of  men  has  been  declining 
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tering  the  labor  market.  The  labor 
force  participation  rate  for  women  *' 
has  continued  to  rise  even  while  the 
rate  for  men  has  declined.  (See  chart 
2.)  . 

Industrial  Profile. 

Economists  customarily  divide  our 
economy  into  nine  industry  catego- 
ries under  tv<^o  broad  groups — goods 
producing  and  service  producing. 
Most  of  the  Nation's  workers  cur- 
rently are  employed  in  ihdustries  that 
provide  sferviipes,  such  as  education, 
health  care,^ade,  repair  and  nDainte- 


nance,  government,  transportation, 
banking,  and  insurant  The  produc- 
tion of  goods  thrpugh  farming,  con- 
struction, mining,  and  manufacturing 
requires  only  abcTut  one-third  of  the 
country's  work  force.  (See  chart  3.) 

As  shown  in  chart  4,  employment 
in  the  goods-producing  industries  ha& 
remained  relatively  constant  since 
World  War  11,  whereas  the  seryice- 
producing  industries  have  expanded 
rapidly.  Among  the  factors  contrib- 
uting to^  this  rapid  growth  were  the 
migration  from  rural  to  urban  areas 
and  the  accompanying  need  for  m^e 


Where  people  work,  1976 


Wage  and  salary  workers  exj:ept  agriculture,  which  includes  self-employed 
and  unpaid  (amily  workers 
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local  government  services,  and  rising 
incpmes  and  living  standards  that  re- 
sulted in  a  demand  for  improved 
health  and  education  services.  These 
factors  are  expe^cted  to  continue  to 
cause  the  demand  for  services  to 


grow. 


i 


Service-Producing  Industries.  Em- 
ployment in  the  service-producing 
industries  is  expected  to  increase 
from  56.1  million  workers  in  1976  to 
71.0  niillion  in  1985,  an  increase  of 
26  percent.  Of  course,  growth  rates 
will  vary  among  the  industries  within 
this  group.  (See  chart  S.) 

Trade,  the  largest  of  the  service  in- 
dustries,' is  expected  to  grow  by 
about  20  percent  between  1976  and 
1985,  from  17.7  million  to  21.3  mil- 
lion workers^i 

Both  vyrholesale  and  retail  trade 
have  increased  as  population  fias 
grown  and  as  rising  incomes  have  en- 
abled people  to  buy  a  greater  number 
and  variety  of  goods.  Retail  trade  has 
gi^wn  mpre  rapidly  than  wholesale 
trade  as  tl^e  expansion  of  the  suburbs 
has  createic!  a  demand  for  more  shop- 
ping cenH^.  Although  self-service  is 
fe^jpected  to^become  more^  prevalent, 
employment  in  retail  trade  nonethe- 
'  less  will  continue  to  grow  faster  than 
in  wholesale  trade. 

Government  has  been  the  second 
fastest  growing  service  industry.  Em- 
ployment in  Sta^e  and  local  govern- 
ments doubled  .between  1960  and 
1976.  Growth  has  been  greatest  in 
agencies  providing  education,  health, 
sanitaticfn^  welfare,  and  police  and 
fire  protection «  Federal  Government 
employment  has  inc^ased  only  20 
percent  during  the  same  period. 

Between  1976  and  1985,  employ- 
ment in  government  is  expected  to 
rise  22  percent,  from  14.9  million  to 
18.3  million  workers.  This  growth 
rate  -as  less  than  that  expected  for 
services  as  a  whole.  Although  State 
and  local  governments. will  continue 
to  be  the  major  source  of  jobs,  the 
budget  problems  many  local  govern- 
ments now  face  are  expected  to  re- 
tard the  expansion  of  some  govern- 
ment programs.  '  ^ 

Service  industries  have  been  ""the 
fastest  growing  group  in  the  service- 
producing  category,  nearly  doubling 
in  employment  between  1960  and 
1976.  The  growing  need  for  health 
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Industries  providing  services  offer  more  jobs  than 
those  providing  goods  ^ 
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care,  mainteiiance  and  repair,  adver- 
tising, and  commercial  cleaning  ser- 
vices has  been  the  primary  force  be- 
hind this  growth. 

>Jn  the  future,  service  industries  are 
expected  to  continue  their  rapid 
growth — employment  is  projected  to 
.  increase  from  14.6  million  workers  in 
1976  to  20.6  million  in  1985.  This 
projected  growth  rate  of  40  percent 
is  nearly  twice  as  rapid  as  that  of  the 
service^roducing' industries  as  a 
group.  Employment  requirements  ia 
health  care  are  expected  to  grow  rap- 
idly due  to  population  growth— in 
particular  the  growth  in  the  number 
of  elderly  persons — a^d  rising  in- 
comes^ that  increase  people's  ability 
to  pay  fot  medical.care.  Business  ser- 
vices, including  accounting,  data 
proces^ng,  and  m^ntenanc^,.  also 
are  expected  to  grow  rapidl^  ^ 

Transportation  and  public  utility  in- 
dustries experienced  a  much  slower 
growth  rate,  between  1960  and  1976 
than  any  of  the  other  sefsjice-produc- 
ing  industries.  This  has  lar^ly  been 
due  to  employment  declines  in  the 
railroad  and  water  transportation  in- 
dustries. 

Although  employment  ki  the  rail- 
road and  water  transportation  indus- 
tries is  expected  to  continue  to  de- 
cline (biit  at  a  slower  rate  than 
before),  other  industries  in  this  group 
will  experience  increases.  The  air 
transportation  industry,  which  neariy 
doubled  :in  sixe  between  1960  and 


.  1 976,  will  continue  to  grow  at  a  mod- 
erate pace. 

Between  1976  and  1985,  employ- 
ment in  transportation  ^nd  public 
utilities  industries  is  expected  to  rise 
from  .4^5  million  to  5.2  million  work- 
ers, an  increase  of  J6  percent. 

Finance,  insurance,  and  real  estate 
will  grow  faster  than  services  as  a 
whole.  Employment  is  e)^e^ted  to 
increase  from  4.3  million  to  5^6  mil- 
lion workers  between  1976  and 
1985,  an  increasi;  of  30  ^percent. 

Within  this  group,  the  two  fastest 


growing  ih^^riei;  have  been  bank- 
ing and  credit  agencies.  Employment 
in  banking  nearly  doubled  between 
1960  and  1976,:ye8ecting  a  growing 
population  that  iricreasindy  pays  its 
bills  by  check,  Employmem  require- 
ments also  grew  'as  banks  1  began  to 
provide  more  services,  particularly 
the  bank  credit  cards,  and  remained 
open  longer  hours.  Populatibi;! 
growth  also  meant  an  increased  $ie- 
mand  for  the  services  of  finance 
companies,  savings  and  loan  associ- 
ations, and  other  cre'dit  agencies. 
These  trends  are  expected  to  contin- 
ue through  the  mid-1980's. 

Goods-Producing  Industries.  Em- 
ployment in  tKe  goods-producing  in- 
dustries-rajsnculture,  mining,  con- 
structionT  and  manufacturing — has 
changed  very  litde  since  1960.  Sig- 
nificant gains^in  productivity  result- 
ing from  automated  production,  im- 
proved machinery,  and  other 
technological  breakthroughs  have 
permitted  large  increases  in  output 
without  additional  workers.  Between 
1976  and  1985,  employment  in  ' 
goods-producing  industries  is  expect- 
ed to  increase,  by  about  17  percent, 
from  26.6  million  to  31,1  million 
workers. 

Growth  rates  will  vary  from  indus- 
try to  industry  within  this  group.  Em- 
ployment in  agriculture,  which  has 
long  been  declining,  stabilized  at 
about  3,5  million  workers  betweer( 


Through  the  mid-1980's  employment  growth  will 
^ary  widely  by  industry 


Percent  change.  1976-85  projecti 


Sourc«:  Bur«au  of  Labor  Staliallca 


ERIC 


22 


OCCUPATIONAL  OUTLOOK  HANDBOOK' 


1970  and  1975,  but  dropped  again  to 
3.3  million  in  1976.  Since  the  1950*8, 
the  trend  toward  fewer  but  larger 
farms  and  the  use  of  more  and  bener 
machinery  has  reduced  4ie  need  for 
farmers  and  farmworker/.  So  tqp  has 
the  development  of  improved-hybrid 
crops*  Recently,  for  example,  a  hy- 

'  brid  tomato  was  developed  that  has  a 
harder  skin  and  can  be  machine  har- 
vested. • 
*  Although  employment  on  farms 
has  declined,  rapid  mechanization 
combined  with  l^etter  fertilizers, 
feeds,  pesticides,  and  hybrids  haye 

*  created  large  tn'creases  in  output. 
The  worldwide  demand  for  food  is 
rising  rapidly  as  population  in- 
creases, but  production  is  expected 
to  continue  to  rise  without  reversing 
the  employment  decline  in  agricul- 
ture. Between  1976  and  1985,  em- 
ployment is  expected  to  drop  about 
29  percent,  from  3.3  million  to  2.3 
i^ilUon  workers.  ^ 

Mining,  once  declining  in  employ- 
ment, increased  abruptly  between 
1970  and  1976,  experiencing  a  26- 
percent«'owth  r^  during  this  peri- 

^  .  od  and  matching  the  growth  rate  of 
the  fastest  growing  industry  group, 
seiivices.  Most  of  this  growth  was^-a 
dirept  result  of  our  need  for  addition- 
^  energy.  Employment  in  the  oil  and 
gas  extraction  industry  rose  33  per- 
cent between  1970  and  1976,  and  is 
expected  to  rise  another  70  percent 
by  19^5.  Cofil,  the  most  commonly 
used  alternative,  energy  source;  has 
been  and  will  continue  to  be  in  great 
dema|,nd.  >^^^^ 
, .  Employment  in  mimhg,  is  expected 
to  grow  39  percent  between  1976 
and  1985yfr6m  0.8  to  1.1  million 
workers. 

Contract  construction,  which  grew 
fairly  rapidly  between  1960  and 
1968,  stagnated  between  1968  and 
1976.  The  earlier  growth,  which  re- 
flected an  increasing  need  for 
houses,  apartment  and  office  build- 
ings, highways,  and  shopping  centers, 
"  was  dampened  by  the  economic 
'downturn  that  began  in  the  late 
1960V 

Buildings  that  had  been  vacant  are 
now  filling  up,  however,  and  as  pur 
economy  recovers,  employment  in 
construction  is  expected  to  increase, 
rising  by  38  percent  between  1976 
and  1985.  or  from  3.6  million  to  4.9 
million  workers. 


Manufacturing  employment,  also 
adversely  affected  by  the  economic 
conditions  of  the  early  1970*8,.  is  ex- 
pected to\grow  from  18.9  million  to 
22.8  maUofh^tween  1976  and  1985, 
an  increase  orN20  percent. 

Manufactunng  is  divided  into  two 
broad  categories,  durable  goods 
manufacturing  and  nondurable 
goods  manufacturing.  Employment 
in  durable  goods '  manufacturing  is 
expected  to  increase  about  25 
percent,  from  11.0  million  to  13.8 
million  workers,  while  employment 
in  nondurable  goods  manufacturing 
is  expected  to  increase  by  only  13 
percent,  from  7.9  million  to.  9.6^mil- 
lion  workers. 

Growth  rates  will  vary  among  indi- 
vidual industries  within  each  of  these 
categories.  In  nondurable  goods  in- 
dustries, for  example,  employment  in 
tobacco  manufacturing  is  expected 
to  decline,  while  a  moderate  rise  in 
employment  is  projected  for  the  syn- 
thetic fiber  industry.  Among  durable 
goods  manufacturing  industries, 
nodical  instrument  manufacturing  is 
expected  to  undergo  a  rapid  iemploy- 
ment  increase;  motor  vehicle  manu- 
facturing will  employ  about  the' same 
number  of  workers  in  1985  as  it  did 
in  1976. 

Customarily,  occupations  also  are 
divided  into  several  groups.  White- 


collar  workers  are  those  in  profes-, 
sional  and  technical,  clerical,  sales, 
and  managerial  jobs.  Bfte-cbllar 
workers  are  those  in  craft,  operative, 
and  laborer  jobs.  Service  workers 
and  farm  workers  constitute  separate 
groups.  Chart  6  illustrates  the  occu- 
pational profile  in  1976. 

Growth  rates  among  these  groups 
have  differed  markedly,  as  shown  in 
chart  7.  Once  a  small  proportion  of 
the  total  labor  force,  white-collar 
workers  have  steadily  increased  in 
importance  until  they  now  represent 
about  half  of  the  total.  The  number 
of  .service  workers  also  has  risen  rap- 
idly, while  the  blue-collar  work  force 
has  grown  only  slowly  and  the  num- 
ber of  farmworkere  has  declined. 

Most  of  these  changes  in  occupa-, 
tional  employment  hav.e  been  due  tof 
variations  in  the  growth  rates  of  in- 
,  dustries.  Every  industry  group  has  a 
^Nmique  occupational  pattern.  (See 
chatrST)  Construction,  for  example, 
employs  mostly  blucrcollar  workers, 
while  finance,  insurance,  and  real  es- 
tate is  predominantly  a  white-collar 
industry  group,  prowth  in  ihe  con- 
struction industry  would  result  in  an 
increase  in  employment  of  blue-col- 
lar workers.  The  same  would  be  true 
for  growth  in  mining,  manufacturing, 
or  transportation— industries  that 
also  employ  mostly  blue-collar  work- 
ers. The  magnitude  of  the  change 
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The  shifMdward  white-collar  occupations  wiir 
continue  through  1985 
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would  depend  on  both  the  rate  of 
growth  and  the  size"^  the  industry. 

The  following 'secu^hs  describe 
the  changps  that  are  expected  to  oc- 
cur axnoijg:  the  broad  occupational 
groups  between  1976  and  1985.  (See 
also  chart  9.) 

Professional  and  technical  yvorkers 
include  a  wide  range  of  workers, 
many  of  them  highly  trained.  Among 
this  group  are'  scientists  and  engi- 
neers, medical  practitioners;  teac^- 
.  ers,  entertainers,  pilots,  and  account- 
ants. Employment  in*' this  group  is 
expected  to  grow,  by  about  18  per- 


cent between  lw6^  and  1985,  rising 
from  13.3  million  to  15.8  million 

.  workers.  .  . 

Greater  efforts  in  energy  produc- 
tion, transportation,  and  environ- 
mental protection  will  contribute  to  a 
growing  demand  for  scientists,  engi- 

<heers,  and  technicians.  The  medical 
professions  can  be  expected  to  grow 
as  the  health  services  inc^stry  ex- 
pands. The  demand  for  prbfessional 
workers  to  develop  and  utilize,  com- 
puter resources  also  is  prpjected  to 
grow  rapidly.' 

'  Some  occupations  will  ofTer  less 


Industries  differ  in  the  kinds  of  workers 
they  employ 

Percent  distribution  of  employment,  1976 
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favorable  job  prospects,  in  many  , 
cases,  because  the  supply  of  workers 
exeeeds  the  available  openings. 
Teachers  will  continue  ^o  face  com- 
petition, as  will  artists  and  entertain- 
ers,  airline  pilots,'  and  ocoanogra- 
phers.   •  ^ 

Managers  and  administrators  in- 
elude '"ivprkers  such  as  corporate  ex- 
ecutQUjl^s,  school  and  health  services 
adn^^tratprs,*  department  store 
managers,  and  self-employed  busi- 
ness operators.  This  group  is  expect- 
ed to  ^ow  from  9.3  million  to  1 1.3  ' 
million  workers,  an  increase  of  21 
percent.  Jhe  rsipidly  expanding  ser- 
vice industries  are  expected  to  offer 
more  jobs  for  managers  than^  the 
slowly  growing  manufacturin^^ndus- 
tries.  .   ^^^^ .  ^ 

«,  Changes  in  business  size  and  or- 4, 
ganization  have  resulted  in  differing ' 
trends      self-employed  and  salaried 
managed.  The  niimber  of  self-em- 
ployed managers  will  continue  to  de- 
cline as  many  \reas  of  business  are 
increasingly  dominated  by  large  cor- 
poration^ and  chain  operations. 
Some  kinds  of  small  busines^s,  such^ 
as  quick-service  groceries  and  fast- 
food  restaurants,  still  will  provide  op-  ^ 
portunities  for  self-employment, 
howevepi,The  demand  for  salaried 
managers  will  continue  to  grow  rap- 
idly as  firms  increasingly  depend  on  , 
trained^ anag^ment  specialists,  par- 
ticularly in  highly  technical  areas  of 
operation.  /\ 

"  Clerical  workers  constitute  both 
the  largest^  and  the  fastest  growing 
occupational  gfoup.  Employment  in 
these  occupations  is  expected  to 
grow  about  2^  percent  between  1976 
and  1985,  ri&lng  fpom  15. 6^ million  to 
20.0  million  workers.  ^  ■  , 
New  developments  in  "computers, 
office  machines,  and  dictating  equip-  • 
ment  will  greatly  affect  employment 
in'  many  pccupations  within  this 
group.  As  icomputers  are  used  more 
extensively  to  store  information  and 
perform  billing,  payroll,  ^and  other 
calculations,  employment  of  file 
clerks  and  many  types  of  office  ma- 
chine operators  will  level  off  or  de- 
cline. At  the  same  time,  however,  the 
need  l^or  computer  and  peripheral 
.equipment  operators  will  increase.^ 
Dictation  machines,  which  have, 
sharply  reduced  the  need  for  stienog- 
raphers,  will  continue  to  adversely 
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affect  employment  prospects  for 
workers  in  this,  occupation:  The  sole 
exception  will  be  stenographers  who 
are  trained  as  court  reporters.  4-^. 

Many  types  of  clerical  workers, 
however,  will  not  be  affected  by 
technological  innovations  because 
their  jobs  involve  a  high  degree  6f 
personal  contact.  Substantial  growth 
is  anticipated  for  secretaries,  typists, 
and  receptionists,  largely  as  a  result 
of  growth  in  the  expanding  business 
services  and  medical  and  health  care 
services  industries.  Counter  and 
fountain  workers  also  are  expected 
to  increase  as  the  restaurant  industry 
grows. 

SaleiK  workers  are  employed  pri- 
marily retail  stores,  manufactur- 
ing and  wholesale  firms,  insurance 
companies,  and' real  estate  agencies. 
.Employment  of  this  group  is  expect- 
ed to  grow  from  5.5  million  to  6.4 
million  workers,  an  increase  of  1 7 
,  percent. 

Much  of^the  growth  of  sales  Work- 
ers,will  be  d^e  to  expansion  in  the 
retail  trade  industry,  which  employs 
about  one-half  of  these  workers.  The 
demand  for  both  full-  and  part-time 
■^lales  workers  in  retail  trade  is  expect- 
V-  ed  to  increase  as  our  growing  popula- 
tion requires  an  increasing  number  of 
shopping  centers  and  stores.  Despite 
the  widespread  cpse  of  laborsaving 
merchandising  techniques,  such  as 
self-service  and  computerized  check- 


out counters,  suburban  expansion 
and  longer  operating  hours  will  ciiuse 
^employment  to) increase.  ^ 

Craft  workers  include  a  wide  vari- 
ety of  highl^  skill^d  workers,  such  as 
carpenters,  tool-and-die  makers,  in^^ 
stniment  makers,  all-round  machin- 
ists, electricians,  and  automobile  me- 
chanics. Fetween  1976  and  1985, 
employment  of  this  group  is  expected 
to  increase  22  percent,  from  11.3 
;  million  to  13.7  million  workers. 

Constructiori  workers  and  me-^i^ 
chanics,  the  two  largest  occupations 
within  this  group,  are  expected  to  ac- 
count for  about  two-thirds  of  the  em- 
ployment gain  for  craft  workers,  and 
blue-collar  worker  supervisors  and 
metalcraft  workers  for  most  of  the 
remainder. 

Nearly  all  cons^uction  trades  are 
expected  to  grow,  but  particularly 
rapid  increases  are  anticipate^for 
treavy  equipment  operators,  plinnb- 
ers,  ironworkers,  roofers,  and  ce- 
ment masons.  Among  mechanics  and 
repairer^,  the  most  rapid  increases 
will  be  for  workers  who  repair  com- 
puters, office  machines,  air  condi- 
tioners, and  industrial  machinery. 

In  contrast,  a  continuatioxHaf  the 
long-run  employment  ^iecline  in  the 
railroad  industry  will  lead  to  the  de- 
cline of  some. craft  occupations  con- 
centrated in  that  industry,  such  as 
railroad  and  car  slu^p  repairers'^  Be- 
cause of  advances/ in  printing  tech- 


Through  the  Wfd-1980's  employment  grpwth  will 
vary  widely  among  occupational  groups 
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nblogy,  very  little  growth  is  anticipat- 
ed in  printing  crafts. 

Operatives  are  the  largest  blue-col- 
lar group,  including  workers  such  as 
assemblers,  packers,  truck  and  bus 
drivers,  and  many  types  of  machine 
"operators.  Employment  of  operatives 
is  tied  closely  to  the  production  of 
goods,  because  the  majority  of  these 
workers  are'employed  in  manufac- 
turing industries.  The  projected  slow 
growth  of  manufacturing,  along  with 
improved  production  processes,  will 
hold  down  the  demand  for  these 
workers.  Textile  operatives,  such  ai\>  ^ 
spinners,  knitters,  and  weavers,  are\ 
expected  to  decline  due  to  increasing  ] 
use  gf'machinery  in  the  textile  indus- 


try 


Outside  of  manufacturing,  employ- 
ment of  most  transportation  opera- 
tives, such  as  truc^drivers  and  bys 
drivers,  will  increase  as  the  transpor-^ 
tation  industry  grows.  An  exception 
will  be  brake  and  switch  operators; 
these  occupations  are  expected  to 
decline  along  with  the  railroad  indus- 

try. 

■  Employment  of  operatives  is  ex- 
pected to  rise  from  million  tp 
15.6  million  workers  between  1976 
and  1985,  an  increase. of  1/  percent. 

Laborers,  (except  farm)  include 
workers  such  as  garbage  collectors, 
construction  laborers,  freight  and 
Mock  handlers,  and  equipment  wash- 
ers. Employment  in  this  group  is  ex- 
pected to  grow  oHly  slowly  as. ma- 
chinery increasingly  replaces  manual 
labor  in  const^ction  and  jnanufac- 
turing,  the  two  largest  employers  of 
these  workers.'  Power-driven  equip- 
ment, such  as  forklift  trucks,  cranes, 
and  hoists,  will  handle  more  ^and 
more  material  in  factories,  loading 
docks,  and  Warehouses.  Other  ma- 
chines will  do  excavating,  ditch  dig- 
ging, and  similar  work.  Between* 
1976  and  1985,  employment  of  la- 
borers is  expected  to  increase  1 1  per- 
cent, from  4.3  million  to  4.8  million 
workers. 

Service  workers  indude  a  wide 
range  of  workers — firefighters,  jani-  w 
tors,  cosmetologists,  private  house- 
hold workers,  and  bartenders  are  a 
few  examples.  These  workers,  most 
of  whom  are. employed  in  the  service-  > 
producing  industries,  make  up  one  of 
the  fastest  growing  occupational 
groups. 
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Some  of  the  maiii  factors  that  are 
'expected  to  increase  the  need  for 
those  workers  are  the  rising  demand 
for  medical  care;  the  greater  need  for 
commercial  cleaning  and  protective 
services;  and  the  more  frequent  use 
of  restaurants,  beauty  s^ons,  and  lei- 
sure services  as  incomes  rise.  The 
employment  of  private  household 
workers,  however,  will  continue  to 
decline  despite  a  rising  demaind  for 
their  services,  because  low  wages  and 
the  strenuous  nature  of  the  work 
make  .this  occupation  unattactive  to 
man]|^people.' 

Employment  of  service  Workers'  is.  ^ 
expected  to  increase  23  percent  be- 
tween 1976  and  1985,  from  12.0  mil- 
lion to  14.8  million  workers. 

Farm  workers  include  farmers  and 
farm  operators^  as  well  as  farm  labor- 
ers. Employment  of  these  workers 
has  declined  for  decades  as  farm  pro-  . 
ductivity  has  increased  as  a  result  of 
the  trend  toward  fewer  but  larger 
farms,  the  use  of  more  and  ,  fetter 
machinery,  and  the  dc^velopment  of 
new  feeds,  fertilizers,  and  pesticides. 
Between  1976  and  1985,  the  number 
of  farmworkers  is  expected  to  de- 
cline 34  percent,  from  2.8  million  to 
1.9  million  workers. 

Job  Openings  . 

The  rate  of  employnuent  growth  in 
an  occupat9&n  i^only  one  indicator 
of  future  job  prospects;  another  indi- 


cator is  the  total  number  of  job  open-^ 
ings  expected  in  the  occupation.  The 
total  includes  not  only  openings  re- 
sultin^from  employment  growth,  but 
also  those  resulting  from  labor  force 
separations  (retirempnts  and  deaths)^ 
and  transfers  to  other  occupations. 

Between  1976  and  1985,  retire- 
ments and  deaths  alone  are  expected 
to  account  for  nearly  two-thirds  of  all 
job  openings.  (See  cnart  10.)  The 
need  to  replace  workers  who  retire 
or  die  will  be  a  mpre  signiHcant 
source  of  job  openings  than  employ- 
ment growth  in  every  major  occupa- 
tional group,  and  in  most  individual 
occupations.. 

Furthermore,  a  large  occupation 
that  is  growing  slowly  may  offer  more 
openings  than  a  fast-growing  small 
one.  For  example,  among  the  major 
occupational  groups,  total  openings 
for  operatives  will  exceed  total  open- 
ings for  craft  workers,  despite  the 
fact  that  employment  of  craft  work- 
ers is  expected  to  grow  at  a  faster 
rate. 

Many  job  openings  also  are  creat- 
ed because  of  occupational  transfers. 
When  a  technician  is  upgraded^to  an 
engineer,  for  example,  a  job  opening 
for  a  technician  is  created.  Of  course, 
this  3hift  also  adds  to  the  supply  of 
engineers.  Data  for  estimating  occu- 
pational losses  and  gains  resulting 
froirt  transfers  are  not  yet  available, 
but  work  iS'  continuing  towards  the 
develbpment  of  such  data. 


Job  openings  are  determined  by  replacement 
plus  growth 


Workers  ^eded —1976-85  (in  millions) 
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Education  and  Empfoymant 

A  high  school  diploma  lay  itself  is 
not  sufficient  preparation  for  inafly< 
dccupatiom.  But  neither  is  a  college' 
degree.  Different  fields  of  work  re- 
quire different  types- of  training-  Ji^^t 
as  there  are  occupations  that  require 
college  degrees,  so  too  there  af^ 
occupations  for  which  te^nic^l  - 
training,  work  experien^/or  training 
In  a  particular  skill  is  the  most  impor- 
tant entry  requirement.  Employees 
always  wish  to  hire  the  best  qualified 
persons  available,  but  this  does  nOt 
mean  that  they  always  choose  thoSe  _ 
applicants  who  have  the  most  educa- 
tion. The  type  of  education  and  trail- 
ing an  individual  has  had  is  as  impor- 
tant as  the  amount.  For  this  reason,  a 
vital  part  of  the  career  planning  pr^* 
cess  is  deciding  what  type  as  well  as 
how  much  education  ar^d  training  to 
pursue.  ^ 

Persons  ,  who  have  definite  care^^ 
goalsHi^ay  not  find  this  decision  diffi- 
cult. Many  occupations  fiave  specific 
education  requirements.  Physicians* 
for  example,  must  generally  coni- 
plete  at  least  3  ye^rs  of  college,  4 
years  of  medical  school,  and  in  nio^t ' 
States  1  year  of  residency.  Cosni<5- 
tologists  are  required  to  complete  a 
Statfe-approved  cosmetology  course 
that/generally  lasts  18  months. 

Bvt  for  most  people,  the  decision  is  ^ 
more  difficult.  Either  they  have  ycW 
to  choose  a  field  of  work,  or  the"fte1o  ^ 
they  have  selected  may  be  entered  i"  % 
a  variety  of  ways.  Some  may  kno^ 
only  that  they  ^want  jobs  that  provide 
status  and  Ithrge  incomes,  for  exani- 
pie.  Or,  an  individual  may.  wish  to  be 
an  auto  mechanic  but  cannot  decide 
whether  to  leave  high  school  an^ 
learn  on  the  job,  or  graduate  and  a^-^ 
tend  a  vocational  school,  or  se^k  a" 
apprenticesl^ip. 

Making  thi^  type  of  decision  re- 
quires specific  information  about  the 
types  of  education  and  training  pr^" 
ferred  for  various  occupations,  and  a 
knowledge  of  one's  owil  abilities  an^ 
aspirations.  Information  on  liow  to 
hntcT  each  of  the  occupations  includ- 
ed in  the  Handbook  is  contained  in 
the  individual  occupational  statf'  ^ 
ments,  but  general  information  o" 
the  relationship  of  employment  pros- 
pects to  education  also  is  useful- 
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The  unemployment  rate  is  lowest  for  persons 
with  a  college  education 


Percent  unemployed,  (March  1976) 
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Persons  contemplating  dropping 
^outrO^high  school  should  recognize 
that  a  high  schpol  education  has  be- 
come stand^d.  The  educational  at- 
tainment of  the  labor  force  has  risen 
from  10.9  years  of  school  in  1952  to 
12.6  in  197^*  Thus,  nongraduates  are 
likely  to  b^at  a  serious  disadvantage 
when  seekvig  jobs  that  offer  better 
pay  or  advancement  opportunities, 
unless  ^ey  tSave  participated  in  a 
training  program  speci^c  to  the  oc- 
cupation they  wish  to  enter.  As 
shpwn  hi  ^  chart  11,  the  unemplpy- 


ment  rate  is  muchiiigher  for  persons 
who  did  not  finish  high  school  than 
for  those  who  did. 

For  many  individuals,  the  decision 
they  face  is  whether  to  extend  their 
education  beyond  high  school  by 
going  to  college  or  by  pursumg  some 
other  postsecondary  education  or 
training  program.  iLooking  again  at 
chart  11,  for  individuals  who  have 
graduated  from  high  school,  the  un- 
employment rate  drops  steadily  as 
the  amount  of  education  completed 
increases.  In  addition,  as  chart  12 


Income  Increases  as  the  number  of  years  of 
schooling  increases 

12 

Average  income  Tor  year-round  full-time  workers.  1975 

Dollars 

(in  thousands) 
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8  or  less       1*3            4  ,         1-3  4 
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showsi  average  yearly  Hiicome  rises, 
with  the  number  of  years  of  school, 
completed.  In  1975,  college  gradu- 
ates^ on  the  average,  earned  over 
one-third  more  than  high  school 
graduates,  while  persons  with  5  years 
or  more  of  college  earned  one-fifih 
more  than  those  with  4  years  of  col- 
lege. 

AlthQugh  college  graduates  do 
earn  more,  on  the  avej^e,  than  high 
school  graduates,  tl^ire  are  numer- 
ous well-paying  occupations  that  do 
not  require  a  college  dmf6c.  Work- 
ers in  the  construction  crafts  and  in 
mechanic  and  repairer  occupations, 
for  example,  generally  are  high 
school  graduates,  yet  many  earn 
more  than  workers  in  some  jobs  that 
require  a  college  degree.  In  fact, 
earnings  in  many  occupations  not  re- 
quiring college  degrees  have  in- 
creased faster  th  to 'earnings  in  occu- 
pations that  do  ^require  a  degree. 
Chart  13  shows  how  much  the  differ- 
ence between  the  earnings  ,  of  high 
'  school  graduates  .and  college  .gradu- 
ates has  narrowed. 

Although  data  are  not' available  on_y 
the  earnings  of  high  School  graduates 
who  have  completed  other  postsec- 
<ondary  education  programs,  it  is  like- 
ly that  most  of  those  who  earn  rela- 
%^ly  high  incomes  have  obtained 
som^  type  of  additonal  education  or 
training.  ^ 

Traditionally i  a  college'  education 
has.bee^  viewed  as  a  gateway  to  beU 
tier  pay,  higher  status,  and  more.ch^- 
lenging  woric.  As  the  opportunity  *to 
obtain  a  college  education  has  be- 
come more  widespread,  more  high 
school  graduates  have  attended  col- 
lege. Accordingly,  the  proportion^of 
workers  in  the  labor  force  who  have 
completed  at  least  4  years  of  college 
rose  from  7.9  percefot.dKl6.5  percent 
between  1952  and  1976.  and  college 
graduates  are  expected  to  constitute 
20  percent  of  the~  labor  force  by 
1985.  Recent  experience  has  shown, 
however,  that  the  traditional  view 
has  not  been  matched  by  reality. 

Between  1970^d  1976,  the  pro- 
portion of  workers  having  4  years  or 
more  of  college  increased  by  more 
than  60  percent  in  clerical,  sales,  ser- 
vice, and  blue-collar  occupations — 
areas  that  have  employed  very  few 
college  graduates  in  th^  past.  This 
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Eaifiings  of  high  school  graduate?  have  increased 
relative  to  earnings  of  college  graduates 

Earnings  6f  high  school  gradt^tes  as  a  percent  of  earnings  of 
^  college  graduates,' 1969-75  V 
/  70  " 


13 


1970 

Sourc*:  Bureau  of  ih«  Census 


'"spillover"  reflects,  at  least  in  part, 
the  economic  conditions  of  the  1970- 
75  period.  Cutbacks  in  the  aerospace 
industry  and  the  r^ession  of  1970- 
71,  followed,  by  ^an  oil  . embargo  in 
1972-73  and  re^ss^on  in  1974-75, 
dampened  the?etonomy*s  growth 
during  the  first  hajf  of  this  decade. 

Analysis  of  the  fiiture  .demand  for 
coVege  graduates^  and  future  supA 
ply,  indicates  that  more*  students  are 
expected  to  graduate,  and  more  per-> 
sons  currently  holding  degrees  ^are 
expected  to  reenter  the  labor  force, 
"than  will  be  needed  to  fill  jobs  that 
currently 'demand  a  college  degree. 

Prospects  are  no  brightcr.fbr  many 
individuals  who  hold  advanced  de- 
grees. Colleges  and  ^universities,  the 
primary  employers  of  this  groiip, 
have  been  faced  with  declining  en- 
rollments afid  budget  cuts  in  recent 
years.  Their  need  for  teaching  and 
research  staff  is  hot  expected  to  grow 
as  rapidly  as  the  number  pf  graduates 
seeking  these  positons.  Except  for 
persons  whose  degrees  are  in  ar^as 
demanded  by  business  and  industry, 
advanced  degree  holders  m/iy  have 


to  take  jobs  that  once  went  only  to 
graduates  who  had  bachelor's  de- 
grees. 

Not  all  occupations  requiring  col- 
lege^degrees  will  be  overcrowded, 
however.  Nor  will  there  be  a  lack  of 
demand  for  graduates  of  other  post- 
secondary  '  education  programs. 
Many  of  the  occupations  that  6ave 
grown  most  rapidly  or  haveprovided 
large  numbers  of  job  openings  have 
•  required  vocational,  apprenticeship, 
"'or  junior  college  education.  Science^ 
land  health  technicians  have  been  in- 
^easingly  in  demand,  as  Kave  televi- 
sion and  radio  service  technicians, 
data^i' processing  m'achirie  repairers,, 
and  air-conditioning- mechanics. 
Technological  advances,  in  particu- 
'  lar  the  .computer,  have  made  many 
office  jobs  more  complicated,  thus 
requiring  people  who  hold  these  jobs 
to  have    higher  level  of  skill. 

Persons  wiping  to  enter  these  and 
other  occupations  have  found  post- 
secondary  training  helpful  because 
employers  ptefdr  to  hire-applicants 
who  have  had  training  in  these  areas, 
rather  than  provide  such  training 


themselves.  Over  the  past  10  years, 
enrollments  in  public  vocational 
schools,  for  example,  have  tripled,' 
while  th^  number  of  persons  regis- 
tered in  apprenticeship  programs  has 
jumped  40  percen^ 

The  demand  for  workers  in  thesis 
and  other  occupations  reqtPiring 
technical,  vocational,  or  apprentice- 
ship training  is  expected  to  continue 
rise  through  the  mid-1980's. 
The  need  for  workers  who  have 
some  type  of  postsecondary  training 
definitely  is  expanding.  But  the  deci- 
sion to  go  to  college  is  an  individual 
faiatten  Persons  who  choose  occupa-j« 
tions  that  require  college  ^degrees 
shoulc^^ot  necessarily  be  discour- 
aged i^om  pursuing  careers  that  .they 
believe  match  their  interest^^  and 
a^iU^s!  Tliey  may  wish,  howeve^Jsto 
acquire  more  information  oa>the  em- 
ployment outlook  for  their  fields,  and 
to  retain  the  option  of  switching  to 
related  occupations  that  off^r  bett^ 
oppojrtunities.  The  introductory  Bec- 
tion  of  the  Occupational  Outlook 
Handbook  for  College  Graduates  con- 
tains a  detailed  discussion  of  the  job 
prospects  for  college  graduates. 

Injdividuals  who  have  less  clear-cut 
occupational  goals' may  wish  to  re- 
view their  reasons  fo^  going  to  col- 
lege. College  can  provide  many  valu- 
able opportunities  for  personal 
growth  and  self-discovery,  as  weir  as 
the  chance  to  increase  one's  knowl- 
^  edge  of  particular  subject  ate  as.  At- 
.  tending  college  for,  personal  reasons 
alone  jcan  be  worthwhile,  but  a  stu- 
dent solely  interested  in  career  prep- 
aration may  find  alternative  types  of 
education  and  training  programs 
more  appropriate — either  as  an  addi- 
tion to  or  as  a  substitute  for  college 
attendance. 

Whatever  one's  goals  and  aspira- 
tions, beginning  the  planning- process 
early  allows  students  time  to  consider 
all  the  choices  that  are  available  fpr 
preparing  for  tomdrrow's  jobs. 
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INDUSTRIAL  PRODUCTION  AND 
RELATED  OCCUPATIONS 


Cars,  newspaper's,  radiost  bath- 
tubs, glided  missiles,  eating  utensils, 
books,  and  pencil  sharpeners  all  have 
at  least  one  thing  in  commpn.  They, 
and  almost  all  other  products  that  we 
use,  are  made,  by  the  millions/ of 
workers  in  industrial  production  and 
related  occupations^ 

Most  of  th^se  skilled  and  senii- 
skiljed  blue-collar  workers  are  em- 
ployed in  factories  in  the  mass  pro- 
'duction  of  goods.  Others  work. 
outsi(^e  of  ' manufacturing  in  a  wide  , 
variety  of  activities  ranging  from 
showing  motion  pictures  to  shoeing , 
horses. 

Because  mass,  production  would 
not  be  possibl^  without  interchanges- 
able -parts,  workers  in  the  machining 
and  foundry  occupations  play  a  basic 
role  in  the  production  process.  These 

'  workers  make  the  tools,  dies,  molds, 
cores,  and  other  items  that  can  be 
used  to  niake  hundreds,  or  even  thou- 
sands of  identical  part&.  Assemblers 

'  may  then  put  these  parts  together  to 
make  automobiles,  televisiojn  sets. 
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Industnal^production  and  related  occupations,  1976 


19%  of  total  employment 
in  all  occupations' 


and  hundreds  of  other  products.  If 
the  parts  or  finished  products  require 
painting,  production  painters  do  that 


A  very  large  number  of  jobs  open  each  year  in  several^ 
industrial  production  and  related  occupations 

Selected  Indus^trial  production  and  related  ^ccupatlOR^'^ 
Average  annual  openings,.  1976-85  (in  thousands)i,- 
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job.  After  the  products  are ^made,  in- 
spectors examine  and  test  th^m  to  . 
insureNq^uality.  ^     .  ' 

^ther  factory  workers  are  not  di-* 
rectly  involved  in  the  productions, 
prpcess^  but  su|)port  it  in  some^^^O^y.  ; 
Stationary  engineers,  for  example;"^  • 
operate  soilers  and  other  equipment 
used  to  heat  and  air-condition  facto- 
ries and  othier  buildings,  MillWrigtits 
move  and  install  heavy  machinery 
used  in  the  production  process  and 
power  truck  operators  move  materi- 
als about  the  plant. 

Printing  is  another  type  of  mass 
production.  Printing  craft  workers 
operate  the  machinery  used  to  print 
newspapers,  books,  and  other  publi- 
cations. 

Industrial  workers  also  ate  em- 
ployed outside  of  manufacturing  in  a 
variety  Qjf  activities.  Automobile 
painters,  for  example,  restore  the  Tin- 
ish  on  old  and  damaged  cars.  Photo-r 
graphic  laboratory  workers  develop 
f\\m  and  make  prints  and  slides. 
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Most  jobs  in  industrial  production 
do  not  require  a  high  school  diploma. 
However,  many  employers  prefer 
high  schodi  or  vocational  school 
graduates  who  have  taken  courses 
such  as  ^blueprint  reading  and  ma- 
chine shop.  ^ 

Semiskilled  workers,  such  as  as- 
semblers and  power' truck  operators, 
ordinarily  need  only  brief  on-the-job 
training.  Skilled  workers^  such  as  sta- 


tionary engineers  and  machinists,  re- 
quire considerable  training  to  qualify 
for  their  jobs.  Many  learn^their  trades, 
on  the  job,*  but  training  authorities 
generally  recommend  completion  of 
a  3-  or  4-year  apprenticeship  pro- 
gram as  tlie  best  way  to  learn  a 
skilled  trade. 

This  chapter  includes  statements 
on  21  industrial  production  and'^re- 
lated  occupations.  Many  other  work- 


er^ who'  aje  involved  in  industrial 
production  are  described,  elsewhere 
in  the  Handbook  because  of  their 
close  association  with  particular 
^occupational  groups.  For  example^, 
engineer^  are  included  in  the  chapter 
on  scientific  and  technici^l  occupa- 
tions. 
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FOUNDRY  OCCUPATIONS 


Maiiy  of  the  prpducts  that  we  use 
every  day  are  made  by  casting  or 
have  parts  that  are  made  by  casting. 
Casting  is  a  method  of  forming  metal 
into  intricate  shapes  by  pouring  mol* 
ten  metal .  into  carefully  prepared 
•    molds  and  allowing  it  to  solidify. 
Foundry  workers  prpduce  metal 
.  castings  for  numerous  industrial 
household  products  that  range  from 
machine  tools  and  automobiles  to 
tfathtubs. 
The  patternmaker,  the  molder,  and 
.  the  coremaker.  each  play  an  impp.r* 
tant  part  in  the  process.  A  pUtterfi" 
maker  makes  a  wood  or  metal  model 
of  the  casting.  A  molder  places  it  in  a 
"  box  and  packs  sand  around  the  mod- 
el to  form  a  mol4.  M  th^casting  is  to 
have  a  hollow  sectionf;  a  coremaker 
makes  a  core  o^^^p^ked  and  hard- 
ened sand  that  is  po&itioned  in  the 
mold  before  the  molten  metal  is 
poured  in.  ' 

In  1976,  about  18,000  pattern- 
makers, 53,000  molders,  and  22,000 
coreihakers  worked  in  the  foundry 
industry.  About  three-fourths  of 
them  worked  in  shops  that  make  and 
sell  castings.  The  remainder  worked  ^ 
in  plants  that  make  castings  to  use  in 
thfir'fmal  products,  such  as  plants, 
operated  by  manufacturers  of  auto- 
mobiles or  machinery. 
;  A  lugh  school  education  is  the 
minimum  requirement  for  an  appren- 
ticeship in  patternmaking.  Some  . 
highly  skilled  molding  and  coremak- 
ing  jobs  also  ma^  re'qufre  a  high 
school  education,  but  an  eighth 
.   grade  education,  may  be  enough  for 
entry* into  many  molding  and  core- 
making  jobs. 

The  production  and  use  of  castings 
are  expected  to  grow  significantly 
through  the  .mid- 1 980 's.  However, 
because  of  automation  and  other  la- 
borsaving  improvements  in  produc- 
tion methods,  employment  of  pat- 
ternmakers,  coremakers,  and 
molders  is  expected  to  increase  only 


about  as  fast  as  the  average  for  all 
occupations.  In  iaddition  to  those  job 
openings  that  result  fronr  employ- 
ment  growth,  other  openings  will 
arise  from  the  need  to  replace  expert^ 
enced  workers  who  die,  retire,  or 
transfer  to  other  occupations.  The 
number  of  openings  may  fluctuate 
from  year  to  year  because  foundry 
employment  is  very  sensitive  to  upl^ 
and  downs  in  the  economy. 

Patternmakers,  molders,  and  core- 
makers  are  discussed  in  detail  in  t)ie 
following  ^statements.  (For  a  general 
description  of  many  other  jobs  in- 
volved in  metal  casting*  see  the  state- 
myent  on  foundries  elsewhere  in  the 
Handbook.)  l 

^Sourc«8  of  Additional 
Information 

For  details  about  training  opportu- 
nities for  patterhnuik^rs,  molders, 
and  coremakers,  contact  local  found- 
ries, the  local  office  of  the  State  em- 
ployment service,  the  nearest  office  = 
of  the  State  apprenticeship  agency. 


or  the  Bureau  of  Apprenticeship  and 
Training,  U.S.  Department  of  Labor. 
Information  also  is  available  froQi  the 
following  organizations: 

American  Foundrymen's  Society,  Golf  and 
Wolf  Rds.,  Des  Plaines,  U.  60016. 

International  Molders'  and  Allied  Workers' 
Union,  1225  E.  McMillan  St.,  Cincinnati, 
V     Ohio  45206. 


PATTERNMAKERS 

Nature  ofth«  Work 

Foundry  pattiemmakefs  are  highly., 
skilled  craftworkers  who  make  the 
patterns  used  in  making  molds  for 
metal  castings.  Most  of  the  workers 
in  the  occupation  are  metal  pattern* 
makers  (D.O.T.  600.280);  a  smaller 
number  are  wood  patternmakers 
(b;O.T.  661.281).  Some  pattern- 
makers  work  with  both  metal  and 
wood  as  well  as  with  plaster  and  plas- 
tics. ^ 

Patternmakers  work  from  blue- 
prints prepared  by  engineers  or  draft- 
ers. They  make  a  precise  pattern  for 
the  product,  carefully  checking  each 
dimension  with  instryments  such  as 
micrometers  and  calipers.  Precision 
is  important  because  any  imperfec- 
tions in  the  pattern  will  be  repro- 
duced in  the  castings  made  from  it. 


Although  employment  of  foundry  workers  is  expected 
to  show  little  change,  some  openings  will  be  created 
by  growth  and  replacement. needs 


Average  annual  openings,  1976-85  (in  hundreds) 


Sourcs:  BurMu  of  Ltbor vtatlttlci 
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Wo^  patternmakers  select  the 
wood  stock,  lay  oiit  the  pattern,  and 
saw  each  piece  of  wood  to  size.  They 
then  shape  the  rough  pieces  Into  final 
form  with  various  woodworking  ma- 
chines, such  as  lathes  and  sanders,  as 
well  as  many  smi^handtools.  Final- 
ly, they  assembl*the  pattern  seg- 
ments foy  hand,  using  glue,  screws, 
and  nails.  ' 

Metal  patternmakers  prepare  pat- 
terns ftom  metal  stock  or  from  rough 
castings,  made  from  a  wood  pa^^. 
To  shape  and  fmish  the  patterns,  they 
use  many  metal^yorking  machines, 
includmg  lathes,  drill  presses,  shap- 
ers,  milling  machines,  power  hack- 
saws, *and  grinders.  They  also  use 
small  handtools,  such  as  files  and 
rasps. 

Training,  Oth#r  Qualiflciillont, 
^  and  Advaneamani  . 

'  Apprenticeship  is  the  best  means 
>  of  qualifying  as  an  experienced  pat- 
tenfmaker.  Because  of  the  high  de- 
gree of  skill  and  tlie  wide  range  of 
knowledge  needed  for  pattemmak- 


ing,  it  is  difHcult  to  learn  the  trade  on 
the  job,  but  in  some  instances  skilled 
machinists  have  bec^n  able  to  transfer 
to  metal  patternmaking  with  addi- 
tional on-the-job  training  or  experi- 
ence. High  school  courses  in  me- 
chanical drawing,  blueprint  reading, 
and  shop  mathematics  are  helpful  to 
persons  interested  in  becoming  pat- 
ternmakers. In  addition,  vocational 
and  technical  schodl  training  in  pat- 
ternmaking, metalworking,  and  ma- 
chining provide  useful  preparation 
for  an  apprentice,  and  may  be  credit- 
ed toward  completion  of  the  appren- 
ticeship. 

The  usual  apprenticeship  period 
for  patternmaking  is  5  years;  how- 
ever, a  few  apprenticeships  last  only 
3  or  4  years.  Each  year  at  least  144 
hours  of  classroom  instruction  usual- 
ly are  provided.  Apprenticeship  pro- 
grams for  wood  and  metal  pat- 
ternmaking are  separate.  .Employers 
almost  always  require  apprentices,  to 
have  a  high  school  education. 
.  Apprentices  begin  by  helping  ex- 
perienced patlernmakers  in  routine 
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duties.  They  m^^ke  'simple  patterns  9 
under  close  supervision;  as  they 
progress,  the  work  becomes  increas- 
ingly corriplex,  ^nd  the  supervision 
more  general.  Patternmakers  earn 
higher  pay  as  their  skill  increases, 
and  some  becoiflc  supervisors. 

Patternmaking*  ^  although  not 
strenuou^  requires  considerable 
standing  and  moving  about.  Manual 
dexterity  is  especially  important  be- 
cause of  the  precise  nature  of  the 
work.  The  ability  to  visuialize  objects 
i^  three  dimensions  also  is  important 
when  reading  blueprints. 

Employifiant  Outlook 

Employment  of  foundry  pattern- 
makers is  expected  to  increase  only 
*  about  as  fast  aS  the  average  for  all 
occupations  through  the  mid-1980's 
despite  the  anticipated  large  in- 
creases in  foundry  production^  The 
increased  use  of  metal  patterns  will 
allow  production  to  incre's^e  faster 
than  employment.  Metal  patterns,  v 
unlike  wooden  one^,  can  be  used 
again  and  again>  thus  reducing  the 
number  of  pattcnis  that  have  to  be 
made. 

In  addition  to  those  openings  cre- 
ated by  employment  growth,  some 
job  openings  will  arise  because  of  the 
need  to  replace  experienced  pattern- 
makers who  retire,  die,  or  transfer  to 
other  occupations.  Most>  of  these 
openings  will  be  for  metal  pattem- 

'='makers.  The  n^^mber  of.  openings  * 
may  fluctuate  from  year  to  yeV  since 
the  demand  for  foundry  products  is 
sensitive  to  changes  in  the  economy.' 

Because  patternmakers  learn  ei- 
ther basic  metalworking  or  wood-  ' 
working,  they  afe  prepared  for  jobs 
in  related  fields  when  patternmaking 
emplo^ent  is  not  available.  Wood 

, patternmakers  can  qualify  for  wood- 
Wprking  jobs  su^h  as  cabinetmaker, 
ikd  metal  patternmakers  can  trains- 
fer/their  skills  xp  metalworking  jobs 
su^h  as  machini^^* 

Earnings  and  Working 
Conditions 

Patternmakers  generally  have 
higher  earnings  ^ban  other  produc- 
tion workers  in  manufacturing.  In 
January  1976,  averiige  straight-time 
^  hourly  earnings  of  wood  patternmak- 
ers ranged  from  $6  in  gray  iron  and   r . 
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malleable  iron  foundries,  to  $6.25  in 
nonferrous  foundries,  according  to  a 
wage  survey  inade  by  the  National 
Foundry  Association.  In  comparison, 
all  production  \yorkers  ii^  manufac- 
turing industries  averaged  $5.19  an 
hrfur.         "  . 

Patternmakers  work  indoors  in 
well-lightedi  well-ventilated  a'reas. 
The  rooms  in  Which  they  work  gener- 
ally are  separated  from  the  areas 
where  the  casting  taKes  place,  so  they 
are  not  exposed  to  the  heat  and  noise 
of  the  foundry  floori 

For  sources^|>f  additional  informa- 
tion, jee  the  introductory  section  of 
this<c|iapter. 


MOLDERS 

Nature  of  the  Work 

One  of  the  oldest  known  methods 
of  making  metal  products  is  by  metal 
casting,  or  the  process  of  pouring 
molten  metaf  into  a  previously  made 
mold  and  allowing  the  metal  to  hard- 
en in  the  shape  of  the  mold.  There 
are  several  different  ways  of  making 
molds,  but  sand,  molding  is  the  most 
common.  In  sand  molding,  molders 
make  ttie  mold  by  packing  and  ram- 
ming specially  prepared  sand  around 
a  pattern— a  model  of  the  object  to 
\  be  duplicated — in  a  box  called  a 
flask.  A  flask  usually  is  made  in  two 
parts  that  can  be^  separated  to  re* 
move  the  pattern  without  damaging 
the  mold  cavity.  When  molten  metal 
is  poured  into  the  cavity,  it  solidifies  . 
and  forms  the  casting.  (Other  types 
of  molds  and  molding  processes  are 
described  in.  the  foundry  industry 
section  of  the  Handbook)^ 

Technologically  advanced  molding 
machines^that  pack  and  ram  the  sand 
i;nechanicaUy  are  now  used  to  make 
\  most  molds.  Thus,  most  of  the  work- 
*  ers  in  this  occupation  are  machine 
molders.  Machine  molders  (D.O.T. 
^     518.782)  operate  machines  that 
'    speed  up  and  simplify  the  making  of 
large  quantities  of  identical  sand 
mohds.  Machine  molders  assemble 
the  flask  and  pattern  on  the  machine 
table,  fill  the  flask  with  prepared 
sand,  and  operate  the  machine  with 
le  ers  and  pedals.  Many  of  these 


workers  set  up  and  adjust  their  own 
machines. 

In  a  few  foundries',  hand  molders 
still  construct  the  sand  molds,  using 
primarily  manual  methods.  Power 
tools,  such  as  pneumatic  rammers, 
and'handtools,  such  as  trowels  and 
mallets,  are  used  to  smooth  the  sand. 
Molds  for  small  castin^gs  usually  are 
made  on  the  workbench  by  bench^ 
molders  (D.O.T.  518.38f);  those  for 
large  and  bulky  castings  are  made  on 
the  foundry  floor  by  floor  molders 
(D.O.T.  518.381).  An  all-round 
hand  molder  makes  many  different 
types  of  molds.  A  less  skilled  molder 
specializes  in  a  few  simple  types. 

Trainlngt  Other  Quallficetlone» 
and  Advancement 

Completion  of  a  4-year  appren- 
ticeship program ,  or  equivalent  expe- 
rience, is  needed  to  become  a  skilled ' 
hand  molder.  Workers  with  this 
training  also  are  preferred  for  some 
kinds  of  machine  molding,  but  in 
general  a  shorter  training  period  is 
required  in  order  to  beCbme  a  quali- } 
fied  machine  mobJer.  Some  people 
learn  molding  skills  informally  on  the 
job,  but  this  way  ofleaming  the  trade 
takes  longer  and  is  less  reliable  than 
apprenticeship.  ^ 

An  eighth  grade  education  usually 
is 'the  minimum  requirement  for  ap- 


Molders  need  good  vielon  and  manual 


dexterity* 


prenticeship.  Many  employers,  how- 
ever, prefer  high  school  graduates. 

Apprentices,  under  close  supervi- 
sion by  skilled  molders,  begin  with 
simple  jobs,  such  as  shoveling  sand, 
and  then  gradually  take  on  more  dif- 
ficult and  responsible  work,  such  as 
ramming  molds,  withdrawing  pat>- 
terns,  and  setting  cores.  They  also 
learn  to  operate  the  various  types  of 
molding  machines.  As  their  training 
progresses,  they  learn  to  mSke  com- 
plete molds*  In  addition,  the  appren-" 
tice  may  work  in  other  foundry  de- 
partments to  develop  all-round 
knowledge  of  foundry  methods  and 
practices.  The  apprentice  usually  re- 
ceives at  least  144  hours  of  class- 
room instruction  each  year  in  sub- 
jects such  .as  shop  arithmetic, 
metallurgy,  and  Shop  drawing. 

Hand  molders  who  do  highly  re- 
petitive work  that  requires  less  skill 
usually  learn  their  jobs  during  a  brief 
training  period.  Trainees  work  with  a 
molder  to  ma)^  a  particular  kind  of 
mold.  After  2  ro  6  months,  the  train- 
ee usually  is  capable  iOf  making  a 
similar  mold.  Most  machine  molding 
jobs  can  be  learned  in  2  to  3  months 
on  the  job. 

Physical  standards  for  molding 
jobs  are  fairly  high.  Hand  molders 
stand  while  working,  must '  move 
about  a  great  deal,  and  frequently 
must  lift  heavy  objects.  They  need 
good  vision  and  a  high  degree  of 
m^ual  dexterity.  Molders  may  ad- 
yande  to  a  specialized  molding  job  or 
eventually  to  a  supervisory  position. 

Employment  Outlook  ^ 

Employment  of  molders  is  exp^t-!; 
ed  to  increase  about  as  fast  as  the 
average  for  all  occupations  through 
the  mid-19)6's.  Although  ^he  de- 
mand for  metal^ castings  is  expected 
to  increase  significantly,  the  trend  to 
more  machine  molding,  such  as  the 
sand  slinging  process,  and  other  la- 
borsaving  innovations  will  allow 
large  increajies  in  production  with 
only  moderate  employment  growth. 
In  addition  to  job  openings  created 
by  employment  growth,  openings  will 
arise  from  the  need  to  replace  experi> 
enced  molders  who  retire,  die,  or 
transfer  to  othei^  occupations.  The 
number  of  openings,  however,  may 
fluctuate  greatly  from  year  to  year 
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because  the  demand  for  ^foundry 
products  is  sensitive  to  changes  in  the 
economy. 

,  •? 

Earnlngft  and  Working 
Conditions 

In  January  1976,  floor  molders  av- 
eraged $5.52  an  hour  and  bench 
molders  averaged  $4.98,  according 
to  a  wage  survey  made  by  the  Nation- 
al Foundry  Association.  By  compari- 
son, production  workers  in  all  manu- 
facturing industries  averaged  $5.19 
an  hour.  Molders  who  were  paid  on 
an  incentive  basis  generally  had  high-;  j 
er  earnings. 

Working  conditions  vs^  .ponsider- 
ably  from  one  foundry  tb' another. 
Heat,  fumes,  and  dust,  hav^  been 
greatly  reduced  in  many  plants  by  the 
installation  of  improved  ventilation 
systeihs  and  air-conditioning;  how- 
ever, in  many  older  foundries  these 
stOl  are  problems. 

Working  in  a  foundry  can  be  haz- 
ardous, and  the.  injury  rate  is  higher 
than  the  average  fo^all  manufactur- 
ing industries.  Sa^y  programs  and 
safety  equipmeiH;  such  as  metal-plat- 
ed shoes,  have  Ifelped  reduce  injuries 
at  many  foundries;  however,  molders 
must  be  carelil  to  avoid  burns  from* 
hot  metal  ajtid  to  avoid  cuts  and 
bruises  whtfn  handling  metal  parts 
and  power  fools. 

For  sources  of  additional  informa- 
tion, see  t]{e  introductory  section  of 
this  chapt< 


by  baking  or  by^another  drying  meth- 
od^ When  hand  methods  are  used, 
the  coremaker  uses  mallets  and  other 
handtools  to  pack  sand  into  the  core 
box.  Small  cjores  are  made  on  the. 
workbench  by  bench  coremakers 
(D.O.T.  518.381)  and  large  ones  are 
made  on  the  foundry  floor  by  floor 
coremakers  (D.O.T.  5\S.3S\). 

Machine  coremakers  (D.O.T. 
518.885)  operate  machines  that 
make  sand  cores  by 'forcing  sand  into 
a  core  box.  Some  machine  coremak- 
ers are  required  to>et^  up  and  adjust 
their  machines  -tfnd  do  flnishing  op- 
erations on  the  cores.  Others  are  pri-  • 
marily  machine  tenders.  They  are 
closely  supervised  f^d  their  ma- 
chines are  adjusted  fo?  them.  (To  see 
*how  the  coremaker's  job  is  a  basic 
step  in  the  casting  process,  read  the 
description  of  sand  casting  given  in 
the  statement  on  foundries  elsewhere 
in  the  Handbook.)  ^ 


Training,  Other  Qualifications^ 
and  Adviancement 


COREMAKERS 

Nature  of  the  Work 

Coremakers  prepare  the  "cores" 
that  are  placed  in  molds  to  form  the  ^ 
hollow  sections  in  metal  castings. 
The  poured  metal  solidifies  around 
the  core,  so  that  when  the  core  is 
removed  the  desired  caVity  or  con- 
tour remains. 

A  core  may  be  made  either  by 
hand  or  by  machine.  In  both  instanc- 
es, sand  is  packed  into  a  block  of 
wood  or  metal  in  which  a  space  of 
the  desired  size  and  shape  has  been 
hollowed  out.  After  the  core  is  re- 
moved from  this  box,  it  is  hardened 


equivalent  experience  is  needed  to 
become  a  skilled  band  coremaker. 
Apprenticeships  also  are  sometimes 
required  for  the  more  difficult  ma- 
chine coremaking'^obs.  Ap'prentice- 
shit>5  in  coremaking  and  molding  of- 
ten are  combined. 

Experienced  coremakers  teach  ap- 
prentices how  to  make  cores  and  op- 
erate ovens.  Classroom  instruction 
covering  subjects  such  as  arithmetic 
and  the  properties  of  metals  general- 
ly supplements  on-the-job  training.^ 
Coremakers  earn  higher  pay  as  thfetr 
skill  increases,  and  some  may  ad- 
vance to  supervisors. 

An  eighth  grade  education  usually 
is  the  minimum  requirement  for 
coremaking  apprentices;  however, 
most  employers  prefer  high  school 
graduates,  and  some  employers  re- 
quire apprentices  to  have  graduated 
from  high  school.  Some  types  of 
hand  coremaking  require  a  high  de- 
gree of  manual  dexterity. 


Employment  Outlook 


Completion  of  a  4-year  appren-  Although  the  pitoduction  and  use 
ticeship  training  program  or  the    of  metal  castings  \are  exppcted  to 


Cor«mak«K  operating  m«chln«  that  produces'  coroe  for  outomobilo  onglno  hoadt. 
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increase  substantially,  employment 
of  coremakers  is  expected  to  in* 
crease  only  about  as  fast  as  the  aver- 
age for  all  occupations  through  the 
mid-1980's,  as  the  growing  use  of 
machine  coremaking  will  allow  large 
increases  iai^roduction  with  only 
moderate  employment  growth.  In  ad* 
edition  to  those  job  openings  created 
by  employment  growth,  otheropen- 
ings  will  arise  because  of  th/need  to 
replace  experienced  corem|(kers  who 
retire,  die,  or.  transfer  to  other  occu- 
pationi.  The  number  of  openings 
may  fluctuate  greatly  from  ^ear^o 
year  since  the  demand  for  foundry 


products  is  sensitive  to  changes  in  the 
economy. 

Earnings  and  Working 
Conditions 

In  January  1976,  average  hourly 
earnings  of  floor  coremakers  were 
$5.30;  bench  coremakers,  $5.28;  and 
maclilne  coremakers,  $5.31,  accord* 
ing  to  a\  wage  survey  made*  by  the 
Nationai  Foundry  Association.  By 
comf^rison,  production  workers  in 
all  manufacturing  industries  aver- 
aged $5.19  an  houri  Coremakers 
who  were  paid  on  an  incentive  basis 
generally  had/Higher  earnings  than 


those^febo  were  paid  a  straight  hoSrly  . 
wage. 

Working  conditions  vary  consider- 
ably from  one  foundry  to  another. 
Heat,  fumes,  and  dust,  have  been 
greatly  reduced  In  many  plants  by  the  . 
installation  of  improved  ventilation  V 
systems  and  air-conditioning.  Al- 
though the  injury  rate  in  foundries  i^  « 
higher  than  the  average  for  manufac- 
turing, coremaking  is  one  of  the  least  ^ 
ha^fardous  foundry  jobs. 
.  For  sources  of  additional  informa- 
tion, see  the  introductory  section  of 
this  chapter. 


\ 


performed,  training,  and  earnings  of 
these  occupations  are  presented  -in 
the  chapters  that  follow.*) 


MACHINflNG  OCCUPATIONS 


ALL-ROUND  MACHINISTS  I 


<  Machuie  tools  are  stationary,  pow- 
er*driven  devices  used  to  shape  >or 
form  metal  by  cutting,  impact,  pres- 
^  sure,  electrical  techniques,  or  a  com- 
bination of  these  processes.  Most 
machine  tools  are  named  for  the  way 
in  which  they  shape  metal.  For  exam- 
ple, commonly  used  machine  tools 

■  include  boring  machines,  milling  ma- 
chines, lathes,  drilling  machines^  and 
grinding  machines.  In  1976,  over  1.1 
million  machinists,  machine  tool  op- 

■  eratoi;3,  tool-and-die  makers,  setup 
workers,  and  instrument  makers  used 
machine  topte  to  make  precise  met^l 
j>art8. 

The  most  outstanding  characteris- 
.  tic  of  machine  tools  is  their  precision 
of  operation.  For  example,  in  this 
century  th^  accuracy  of  machine 
tools  has  improved  from  a  thou- 
sandth of  an  inch  to  about  a  millionth 
of  an  inclW^A  millionth  of  an  inch  is 
about  1 /700th  as  thick  as  a  human 
hair.  This  precision  makes  possible 
the  production  of  thousands  of  iden- 


tical parts  which  may  easily  be  inter- 
changed in  the  assembly  or  tepair  hi 
final  products.  The  interchangeabil- 
ity  of  parts,  made  possible  by  ma- 
chine tools,  is  the  most  important  re- 
quirement for  the  mass  production  of 
goods.  As  a  result,  nearly  every  prod- 
uct of  American  industry,  from  corn- 
flakes to  turbines,  is  made  either 
using  machine-  tools  or  using  ma- 
chines made  with  machine  tools. 

All-round  machinists  can  operate 
most  types  of  machine  tools,  whereas 
machine  tool  operators  generally 
work  with  one  kind  only.  Tool-and- 
die  makers  make  dies  (metal  forms) 

'  for  presses  and  diecasting  machines, 
devices  to  guide  drills  into  metal,  and 
special  gauges  to  determine  whether 
the  work  meets  specified  tolerances. 
Instrument  makers  use  machine  tools 
to  produce  highly"  accurate  instru- 
•ment  parts  from  metal  and  other  ma- 
terials. Setup  workers  adjust  tools  for 

'  semiskilled  machine  tool  operators 
r  to  run.  (Detailed  discussions  of  works 


Technological  advances  will  limit  growth  in  all 
machining  OotmiMitions.  However,  highly  skilled 
machinists  and  tool-and-die  makers  will  not  be  affected 
as  much  as  less  skilled  operators  and  setup  workers 

Selected  machining  occupations       . " 
Average  annual  openings,  1976-85  (In  thousands) 
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Replacement 


(D.O.T.  6OO.2IBO,  .281,  and  .381) 
Nature  ot the  Work 

All-round  machinists  are  skilled 
metal  workers  who  can  perform  a 
wide  variety  of  machining  opera- 
tions, they  are  able  to  set  up  and 
operate  most  types  of  machine  tools 
used  to  make  metal  parts  for  cai:^, 
machines,  and  other  equipment.  Ma- 
chinists also  knpw  the  working  prop- 
ierties  of  a  variety  of  Imetals  including 
steel,  cast  iron,  jduminum,  brass,  and 
other  metals.  This  knowledge  of  met- 
als, plus  their  ability  to  work  with 
machine  tools,  enables  machinists  to 
turn  a  block  of  metal  into  an  intricate 
,part  meeting  precise  specifications. 

All-round  machinists  plan  and  car- 
ry through  all  the  operations  needed 
to  make  a  machined  product.  They 
also  often  are  able  to  switch  from 
making  one  product  to  another;  as  a 
result^  variety  is  a  major  feature  of 
all-round  machinists*  work. 

Before  they  begin  actually  making 
a  machined  product,  machinists  usu- 
ally consult  bluepfcints.or  written 
specifications  for  the^item.  Using 
these,  they  are  able  tto  select  tools 
and  materials  for  the  job  and  plan  the 
cutting  and  finishing  operations. 
They  also  make  standard  shop  com- 
putations relating  to.  dimensions  of 
worl^and  machining  specifications. 
ToW^ure  their  work  is  accurate, 
they  check  it  using  precision  instru- 
ments, such  as  micrometers,  which 
measure  to  thousandths  or  •ven  mil- 
lionths  of  an  inch.  After  completing 
machining  operations,  they  may  use 
hand  flies  and  scrapers  to  smooth 
rough  metal  edges  before  assembling 
the  finished  parts  with  wrenches  and 
screwdrivers.  V 

Like  production  machinists,  all- 
round  machinists  who  work  in  plant 
maintenance  shops  have  a  broad 
knowledge  of  mechanical  principles 
and  machining  operations.  Thete 
workers  are  responsible  for  repairing 
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parts  or  making  new  parts  for  ma- 
chinery that  has  broken  down.  They 
sometimes  also  adjust  and  test  the 
parts  they  have  made  or  repaired  for 
^  machine. 

9. 

Places  of  Employment 

About  400,000  persons  worked  as 
machinists  in  1976^ Almost  every, 
foctory  using  substantial  ^amounts  of 
machinery  employed  all-round  ^ma- 
chinists to  maintain  its  mechanical 
equipment.  Some  all-round  machin- 
ists made  large  quantities  of  identical 
parts  such  as  autoihobile  axle  shafts 
in  production  departments  of  metal- 
working  factories;  others  made  limit-  ^ 
ed  numbers  of  varied  products  such 


as  missile  motor  cases  in  machine 
shops. 

Most  all-rSCnd  machinists  worked 
in  the  followij|||^  industries:  machin- 
ery, including  electrical;  transporta- 
tion equipment;  fabricated  metal 
products;  ajid  primary  metals.  Other 
industries^  em  ploying  substantial 
numbers  of  these  workers  were  the 
railroad,  chemical,  food  processing, 
and  textile  industries.  The  Federal 
Government  also  employed  all-round 
machinists  in  Nav^yar4s  and  other 
installations.  ,^7%- — 

9 Although  -machinists  work  in  all 
.parts  of  the  country,  jobs  are  most 
plentiful  in  areas  where  many  fS^cto- 
ries  are  located.  Among  the  leading 


Most  machinists  work  In  factoriss  that  producs  mstsi  products  such  as  automobliss 
^  '  .       and  machlnsry. 


areas  of  employment  are  Los  Ange- 
les, Chicago,  New  York,  Philadel- 
phia, Bpston,  San  Friancisco,  and 
Houston, 

Training,  Other  Qualifications, 
and  Advancement 

A  4-year  formal  apprenticeship'  is^ 
the  best  way  to  learn  the  machinist 
trade,  but  some  companies  have 
training  programs  for  single-purpose  « 
machines  that  require  less  than  4 
years  to  complete.  Many  machinists 
do  learn  this  tbide  on  the  job,  how- 
ever. 3 

^^er^Qnsj* interested  in  becoming 
machinists  should  be-^  mechanically 
inclined  and  temperamentally  suited  , 
\  to  do  highly  accurate  work  that  re-  ' 
Aquires  concentration  as  well  as  phys- 
ical effort.  Prospective  machinists 
should  be  able 'to  work  independent- 
ly. Although  the  work  sometimes  is 
tedious  and  repetitious,  all-round 
.    machinists  frequently  have  the  satis- 
faction of  seeing  the  final  results  of 
their  work, 

A  high  school  or  vocational  school 
>^ducation,  including"^  mathematics, 
physic^,  pr  machine  shop  training,  is 
desirable. 'Some  companies  require, 
experienced  machinists  to  take  addi- 
tional courses  in  mat&ematics  and 
electronics  at  company  expense  so 
that  they  can  service  and  operate  nu- 
merically controlled  machine  tools. 
In  addition,  equipment  builders  gen- 
erally provide  training  in  thg  electri- 
cal, hydraulic,  and  mechanical  as- 
pTects  of  machine-and-control 
systems. 

Typical  machinist  apprentice,  pro- 
grams consist  of  approximately  8^000 
hours  of  shop  training  and  about  ^70 
hours  of  related  classroom  instruc- 
tion. In  shop  t^sfining,  apprentices 
learn  chipping,  filing,  hand  ^ping, 
dowel  fitting,  riveting,  and  the  opera- 
tion of  various  machine  tools.  In  the 
classroom,  they  study  blueprint  read- 
ing, mechanica'r  drawing,  shop 
mathematics,  and  shop  practices,  . 

All-round  machinists  have  numer- 
ous opportunities  for  advancement. 
Many  become  supervisors.  Some 
take  additional  training  and  become 
tool-and-die  or  instrument  makers. 
Skilled  machinists  may  open  their 
own  shops  or  advance  into  othe 
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technical  jobs  in  machine  program- 
ming and  tooling.  < 

Employment  Outlook 

The  number  of  all-round  machin- 
ists Ys  expected  to  increase  at.  about 
the  same  rate  as  the  average  for  all 
occupations  through  the  mid-1980's. 
Growth  in  the  demand  for  machined 
metal  parts  will  cause  most  of  the 
increase.  In  addition  to  openings  cre- 
ated by  Jrowih  iii  this  large  occupa- 
tion, itqmy  openings  will  arise  from 
the  need  tp  replace  experienced  ma- 
chinists who  retire,  die,  or  transf^hto 
other  fielc^  of  work. 

As  population  and  income  rise,  so 
will  thc.dchiand  for  machined  goods, 
such  as  automobiles,  household  ap- 
plUnces,  and  industrial  products. 
IfoVever,  technological  develop- 
ments that  increase  the  productivity 
of  machinists  are  expected  to  keep 
employment  from  rising  as  fast  as  the 
dejmand  for  machined  goods. 

^iiiStf  among  these  technological 
itin6Vations  is  the  expanding  use  of 
iri\|merically  controHed  ni|adRine 
tools.  These  machines,  which  use 
computers  to  control  various  ma- 
chining operations,  significantly  ire- 
duce  the  time  required  to  perfqrm 
machining  opjsrations.  ^ 

Much  of  the  employment  growth 
will  occur  in  the  maintenance  shops 
of  manufacturing  plants  as  industries 
continue  to  use  a  greater  volume  of 
complex  machinery  and  equipment. 
More  skilled  maintenance  machinists 
will  be  needed  to  prevent  costly 
breakdowns  in  highly  rfi^cfhanized 
plants.  Often  the  breakdown  of  just 
one  machine  can  stop  an  entire  pro- 
duction line  for  hours.  ■  • 


Earnings  ania  Working 
^ondWlont 


V 


The  earnings  of  maobinists  com- 
pare favorably  with  those  of  other 
skilled  workers.  Machinists  em- 
ployed in  metropolitan  areas  had  es- 
timated average  hourly  earnings  of 
$6.76  in  1976.  Average  hourly  rates 
in  10  of  the  areas  surveyed,  selected 
to  show  how  wage  rates  differ  in  var- 
ious parts  of  the  country,  appear  in 
the  acc6mpanying  tabulation.  Be- 
cause machinists  work  indoors,  they 
are  able  to  work  year  round  and  in^all 
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Area  Hourly  rate 

San  Francisco— Oakland.........   $7.82 

Detroit   *  7.61 

New  York   7.39 

Houston   7.23 

Chicago   ' 

Minneapolis— St.  Paul  '^^^87' 

Atlanta   6.65 

Dallas-^Fort  Worth  6.60 

Boston  ^yu-  6.33 

New  Orleans  ^>><4-   ^-'^ 

kinds  of  weather.  As  a  result,  their 
earnings  arc  relatively  stabler-Many 
also  receive  numerous  opportunities 
for  overtime  work.* 

Machinists  must  follow  strict  safe- 
ty regulations  when  working  around 
high-spf^d  machine  tools.  Short- 
slegved  shirts,  safety  glasses,  and  oth- 
*CT  protective  devices  are  required  to 
reduce  accidents.  Most  shops  are 
clean  and  workplaces  are  well- 
lighted. 

Many  machinists  are  member?  of 
unions  including  the  International 
Association  of  Machinists  and  Aero- 
space Workers;  the  International 
Union,  United  Automobile,  Aero- 
space and  Agricultural  Implement 
Workers  of  America;  the  Interna- 
tional Union  of  Electrical,  Radio  and 
Machine  Workers;  the  International 
Brotherhood  of  Electrical  Workers; 
and  the  United  Steelworkers  of 
America. 

'Sources  of  Additional 
Information^' 

The  National  Machine  Tool  Build- 
ers Association,  7901  Westpark  Dr., 
McLean,  j/a^  22101  — whose  mem- 
bers build^a  large  percentage  of  all 
machine  tools  used  in  this  country- 
will  stipply,  on  request,  information 
on  career  opportunities  in  the  ma- 
chine tool  industry. 

The  National  Tool,  Die  and  Preci- 
sion Machining  Assbciiation,  9300 
Livingston  Rd.,  Oxon  Hill,  Md. 
20022,  offers  information  on  appren- 
ticeship training,  including  recom- 
mended apprenticeship  standards  for  ^ 
tool  and  die  makers  certified  by  the 
U.S.  Department  of  Labor's  Bureaii 
of  Apprenticeship  and  Training. 

The  Tooi  and  Die  Institute,  777 
^  Busse    Highway,   Park    Ridge,  111. 
60068 — a  trade  association — offers 
information  on  ajiprenticeship"  train- 
ing in  the  Chicago  area. 


Many  local  offices  of  State  em- 
ployment services  provide  free  apti- 
tude testing  to  persons  interested  in' 
becoming  all-round  <  machinists  or 
^tool  and  diemakers.  in  addition,  the 
State  employment  service  refers  ap- 
plicants for  apprentice  programs  to 
employers.  In  mlany  communities, . 
applications  for  apprenticeship  al^ 
are  received  bySahot-management 
apprenticeship  committees. . 

Apprenticeship  information  also 
may  be  obtained  from  the  following 
;  unions  (which,  have  local  offices  in 
many  cities): 

International.  Association  of  Machinists  and 
Aerospace  Workers,  1300  Connecticut 
Ave.  NW.,  Washington,  D.C.  20036. 

International    Union,    United    Automobile,  - 
Aerospace  and  Agricultural  Implement 
Workeis  of  America,  Skilled  Trades  De- 
partment, 8000  East  Jefferson  Ave.,  De- 
troit, Mich.  48214. 

International  Union  of  Electrical  Radio  and 
Machine  Workers.  1126  I6lh  St.  NW., 
Washington,  D.C.  20036.  ,  , 


INSTRUMENT  MAKERS 
(MECHANICAL) 

(D.O.T.  600.280) 
Nature  of  the  Work 


Instrument  makers  (also  called  ex- 
perimental machinists  and  model- 
makers)  are  among  the  most  skilled 
of  all  machining  workers.  They  wofIc 
closely  with  engineers  and  scientists 
to  translate  designs  and  ideas  in^ 
experimental  models,  special  labora- 
tory equipment,  and  custom  instru- 
ments. Experimental  devices  con- 
structed by  these  craft  workers  are 
used,  for  example,  to  regulate  heat,  " 
measure  distance,  record  earth-  « 
quakes,  and  control  industrial  pro- 
cesses. The  parts  and  itiodels  may 
range  from  simple  gears  to  intricate 
parts  of  navigation  systems  for  guid- 
ed missiles.  Instrument  makers  also 
modify  existing  instruments  for  spe- 
cial purposes. 

Instrument  makers  perform  many 
tasks  similair  to  those  done  by  all- 
round  machinists,  tool-and-die  mak- 
ers, and  setup  workers.  Foif  example 
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they  may  set  up  and  use  machine 
tools  such  as  lathes  and  milling  ma 
chines  to  fabricate  metal  partsffor  the 
instruments  they  make.  In  addition, 
they  use  handtools  such  as  files  ahd 
chisels  to  smooth  rough  metal  parts. 
As  in  other  types  of  maf:hit|ing.  work, 
accuracy  is  important.  Like  most' ma- 
chining workers,  instrument  makers 
measure  finished  parts  to  make  sure 
they  meet  specifications,  using  a 
wide  variety  of  precision  measuring 
equipment,  including  micrometers, 
verniers,  calipers,  and  dfal  indicators, 
as  well  as  standard  optical  measuring 
instruments. 

Unlike  other  skilled  macHini 
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workers,  instrument  makers,  ofteh 
are  not  given  detailed  instructions, 
such  as  blueprints,  for  their  work, 
Instead,  they  may  work  from  rough 
sketches  or  verbal  instructions,  or 
they  may  simply  be  given'^  a  concept 
to  work  with.^As  alresulf,  their  work 
often  requires  considerable  imagina- 
tion and  ingenuity.  In  addition  they 
must  oft^n  work  to  finer  tblerances 
than  other  machining  workers. 


Sometimes  specifications  must  not 
vary  more  than  10  millionths  of  an 
inch.  To  meet  these  standards,  they 
use  special  equipment  or  precision 
devices,  such  as  the  electronfc  height 
gauge,  which  other  machining  work- 
ers seldom  use.  They  also  worlc. with 
a  wjder  variety  of  materials  than  oth- 
er machining  workers.  These  materi- 
als include  plastics  and  rare  metals 
such  as  titanium  and  rhodium.  * 

In  some  instances,  instrument 
makers  work  on  instruments  from 
start  to  finisli.  That  is,  they  make  all 
the  parts,  assemble  them,  and'^then 
test  the  finished  product.  However, 
ip  large  shops,  or  where  time  is  im- 
ortant,  the  work  may  *be  divided 
among  a  number  of  workers.  Similar- 
ly, if  an  instrument  has  electrical  or 
electronic  components,  electronic 
specialists  may  be  consulted. 

Places  of  Employment 


Many  p|.^the  approximately  6,000 
instrument  makers  employedi  in  1976 
worked  for  firms  that  manufactured 
instruments,  bthers  were  in  research 


Inttniment  makers  work  closety  wKh  engineers  and  scientists. 


-and  development  laboratories  that 
mak^  special  devices  for  scientific 
research.  The  Federal  Government 
employed  many  instrument  makers. 

The  main  centers  of  instruincnt 
making  are  located  in  and  around  a 
few  large  cities,  particularly  New 
York,  Chicago,  Los  Angeles,  Bostoa, 
Philadelphia,  Washington,  Detroit, 
Buffalo,  and  Cleveland. 

Trainlng,.Other  Quallflcatlone« 
and  Advancement 

Some  instrument  makers  advance 
from  the  raiiks  of  machinists  or 
skilled  machine  tool  operators. 
These  already  skilled  craft  workers 
begin  by  doing  the  simpler  instru- 
ment making  tasks  under  dose  su- 
pervision. Usually  1  to  2  years  or 
more  of  instrument  shop  efXpericnce 
are  needed  to  qualify  as  instrun^^nt 
makers.  ^. 

Other  instrument  makers  learn 
their  trade  through  apprenticeships 
that  generally  last  4  years.  A  typical 
4-year  program  includes  8,000  hours 
of  shop  training  and  576  hours  of 
related  classrc^om  instruction.  Shop 
training  emphasizes  the  use  of  ma- 
chine tools,  handtools,  and  measur- 
ing instruments,  and  the  worl^^ng. 
properties  of  various  materi)^ls.;. 
Classroom  instruction  covcts  related 
technical  subjects  such  a^^athemat- 
ics,  physics,  blueprint  i;eading,  cheni;. 
istry,  metallurgy,  electronics,  and 
fundamental  instrument  design.  Ap- 
prentices must  learn  enough  shop 
mathematics  to  plan  their  work  and 
to  use  formulas.  A  basic  knowle<i8e 
of  mechanical  principles  is  needed  in 
solving  gear  and  linkage  problems. 

For  apprenticeship  programs,  eni- 
ployeri^ generally  prefer  high  school 
graduates  who  have  tak^n  algebra, 
geojnetry,  trigonom^etry,  science,  and 
mact^ine  shopwork.  Further  techni- 
cal sc(iooling  in  electricity,  physics, 
machine  design,  and  el&c^ronics  of- 
ten is  desirable^  and  may  ntake  possi- 
ble future  promotions  to  technician 
jobs. 

Persons  interested  in  becoming  in- 
strument makers  should  have  a 
strong  interest  in  mechanical  sub- 
jects and^  better  than  average  ability 
to  work  with  their  hands.  They  must 
have  initiative  and  resourcefulness 


because  instrument  makers  often 
work  with  little  or  no  supervision. 
Since*  instrument  makers  often  face 
hew  problems,  they  must  be  able  to 
develop  origin^  solutions.  Frequent- 
ly, they  ipust  visualize  the  relation- 
ship between  individual  parts  and  the 
complete  instrument,  and  must  un- 
derstand the  principles  of  the  instru- 
ment's operation.  Because  of  the  na- 
ture of  their  jo^s,  instrument  makers 
*have  to  be  very  conscientious  and 
take  considerable  pri^fi  in  creative 
work. 

As  instruinent  makers*  skills  and 
knowledge  improve,  they  may  ad- 
vance to  more  responsible  positions. 
For  example,  they  may  plan  and  esti- 
mate time  and  material  requirements 
for  the  manufacture  of  instruments 
or  provide  specialized  support  to 
professional  personnel.  Others  may 
become  supervisors  and  train  less 
skilled  instrument  makers. 

Employment  outlook 

Employment  in  this  very  small  oc- 
cupation is  expected  lo  increase  at 
about  the  same  rate  /as  the  average 
for  alfoccupations  through  the  mid- 
I980's.  Most  openihgs,"1iowevier,  will 
occur  as  workers  retire,  die,  or  leave 
the^occupation  for  other  reasons. 
Overall,  replacement  needs  will  be 
small  becaus$^ere  are  so  few  work- 
ers in  this  field. 

Some  workers  wilfbe  needed  to 
make  models  of  new  instruments  for 
mass  jproduction  and  also  to  make 
custom  or  special  instruments,  par-  ' 
ticularly  in  the  expanding  field  of  in- 
dustrial automation.  Also,  more  ver- 
satile and  sensitive  precision 
instruments  can  be  expected  to 
emerge  from  current  research  afxd 
developmentJffrograms.  Laborsaving 
technolggical  lnnovations,  however, 
will  limit  employment  growth.  Nu- 
merically controlled  machine  tools, 
for  example,  reduce  the  amoont  of 
labor  required  in  machining  opera- 
tions. 

Earnings  and  Working 
Conc^f^ns 

Earnings   of  instrument  .  makers| 
compare  faVorably  With  those  of  oth- 
er highly  skilled  metalworkers.  In 
1976,  instrument  makers  generally 
earned  about  $7  an. hour. 
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Instrument  shops  usually  are  clean 
and  well-lighted,  with  temperatures 
strictly  controlled.  Instrument  assem- 
bly rooms  are  sometimes"  known  as 
** white  rooms,**  because  almost  ster- 
ile conditions  are  maintained. 

Serious  work  accidents  are  not 
common,  but  machine  tools  and 
flying  metal  particles  may  cause  fin- 
ger, hand,  eye  injuries.  Safety 
rules  generally  require  the  wearing  of 
special  glasses,  aprons,  tightly  fitted 
clothes,  and  short-sleeved  shirts. 

Many  instrument  makers  are  union 
members.  Among  the  unions  repre- 
senting them  are  the  International 
Association  of  Machinists  and  Aero- 
space Workers;  the  International 
Brotherhood  of  Electrical  Workers; 
and  the  International  Unipn,  United 
Automobile,  Aerospace  and  Agriculr 
tural  Implement  Workers  of  Amer- 
ica. 

Sources  of  Additional 
Information 

See  the  list  under  this  same  head- 
ing in  the  previous  statement  on  all- 
round  machinists. 


MACHINp  TOOL 
OPERATORS  ^ 

I 

(D.O.T.  602.,  603.,  604.,  605.,  and 
606.) 

Nature  of  the  Work  ^ ' 

Machine-tool  operators  use  ma- 
chine'tools  such^as  lathes,  drill  press- 
es, milling  machines,  grinding  ma- 
chines, and  punch  presses  to  shape 
metal  to  precise  dimensions.  Al- 
though some  operators  can  work 
with  a  wide  variety  of  machine  tools, 
most  specialize  in  one  or  two  types. 

Operators  fall  into  two  broad  skill 
categories—semiskilled  and  skilled. 
Semiskilled  operators  are  essentially 
machine  tenders  who  perform  sim- 
ple, r^etitive  operations  that  can  be- 
learned)  relatively  quickly.  Skilled  op- 
erators qan  perform  varied  and  com- 
plex machining  operations.  Both 
skilled  and  semiskilled  operators 
have  job  titles  related  to  the  kind  of 
machine  they  operate,  such  as  mill- 
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ing  machine  operator  and  drill  press 
operator. 

Most  machine  tool  operators  fall 
into  the  semiskilled  category.  Their 
jobs  vary  according  to  the  type  of 
machine  they  work  with;  however, 
the^e  ard  many  tasks  common  to 
most  machine  tools.  Typically,  semi- 
skilled operators  place  rough  metal 
stock  in  a  machine  tool  on  wlych  the 
speeds  and  operation  sequence  al- 
ready have  been  set  by  skilled  work- 
ers. By  using  special,  easy-to-us©f__  , 
gauges  they  watch  the  machine  and 
make  minor  adjustments.  However, 
they  depend  on  skilled  machining 
workers  for  major  adjustments  when 
their^machine  is  not  working  proper- 
ly. ■ 

The  work  of  skilled  machine  too^. 
operators  is  similar  to  that  of  all- 
round  machini$^ts,  except  that  it  usu- 
ally is  limited  to  only  one  type  of 
machine  and  involves  little  or  no 
hand  fitting  or  assembly  worfcr 
Skilled  machine  tool  operators  plan 
and  set  up  the  correct-sequence  of 
machining  operations  according  to 
blueprints,  layouts,  or. other  instruc- 
tions. They  adjust  speed,  feed,  and 
other  controls,  and  select  the  proper 
cutting  instruments  or  tools  for  each 
operation.  Using  micrometers,  gaug- 
es, and  other  precision  measuring  in- 
struments, they  comp/re  the  "com- 
pleted work  with  the  tolerance  limits 
given  in  the  specSiHca^ons.  They  also 
may  select  cutting  oils  to  keep  the 


Machine  tool  operatora  mutt  ad|uat  ma* 
chlnaa  with  pradaton. 
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metal  workpiece  from  getting  too  hot^ 
and  lubricating  oils  to^  keep  thf  ma- 
chine toolii  running  smoothly. 

Places  of  Employmont 

;  More  than  SOOlOOO  machine  tool 
-  operators  were  employed  in  1976. 
Most  worked  in  factories  that  pro- 
duce  fabricated  metal  products, 
tran8]jortation  equipment,  and  ma- 
chinery in  large  quantities.  Skilled 
.  machine  tool  operators  also  worked 
in  production  departments,  mainte- 
/    nance  departments,  and  toolrooms. 
Machine  tool-operato£s  work  in 
every  State  and  in  almbst  every  city 
in  the  United  States.  They  are  con- 
centrated, however,  in  major  indus- 
trial areas  such  as  the  C^eat  Lakes 
Region.  About  one^fourth  of  all  ma- 
I       chine  tool  operators  work  in  the 
Gr^t  Lakes  cities  of  Detroit,  Flint, 
^^hicago,  Cleveland,  and  Milwaukee. 
Among,  the  other  areas  that  have 
large  numbers  of  these  workers  are 
Los  Angeles.  Philadelphia,  St.  Louis, 
and  Indidnapolis. 

Training,  Other  Qualifications, 
and  Advancement 

Most  machine  tool  operators  learn 
their  skills  on  the  job.  Beginners  usu- 
ally start  by  simply  observing  experi- 
enced operators  at  work.  Later  they 
^  learn  to  use  measuring  instruments 
and  to  mak^  elementary  computa- 
tion^ needed  in  shopwork.  When 
trainees  first  operate  a  machine,  they 
are  suy^ervised  closely  by  more  expe- 

^  rienced  workers.  After  gaining  some 
experience  themselves,  beginners  of- 

^  te^take  over  rtiore  of  the  duties  asso- 
ciated with  the  tools  th'ey  operate. 
For  example,  they  may  learn  to  ad- 
just feed  speeds  and  cutting  edges, 
instead  of  calling  upon  other  workers 
to  perform  these  tasks.  Some  also 
may  learn  to  read  blueprints  and  plan 
the  sequence  of  machining  work. 

Individual  ability  and  effort  largely 
determine  the  time  required  to  be- 
*  come  a  machine  tool  operator.  Most 
semiskilled  operators  learn  their  jobs 
/  in.  a  few  months,  but  becoming  a 

.r.^   skilled  operator  often  requires  1  to  2 
ypars.  Some  companies  have  /ormal 

'  training  programs  for  new  employ- 
ees. 


^  Although  no  special  education  is 
requited  for  semiskilled  jobs,  persons 
seeking  such  work  can  improve  their 
opportunities  by  completing  courses 
in  mathematics  and  blueprint  read- 
ing. In  hiring  ^eginriefs,  employers 
often  look  for  persons,  with  mechani- 
cal aptitude  and  some  experience 
working  with  machinery.  Physical 
stamina  is  important  since  much  time 
is  spent  standing.  Applicants  should 
be  able  to  work  independently.  They 
also  should  not  mini  working  in  a 
relatively  small  workspace.  Although 
much  of  the  work  is  tedious,  many 
machine  tool  operators  derive  satis- 
faction  from  seeing  thC  results  of 
their  work.  ^ 

Skilled  machine  tool  operators 
may  become  all-round  machinists, 
tool-and-die  makers,  or  advance  to 
jobs  in  machine  programming  and 
maintenance. 

Employment  O^iutlook 

Job  opportunities  for  machit\e«tool 
operators  should  be  fairly  plentiful  in 
the  years  ahead.  Employment  in  the 
occupation  is  expected  to  increase 
about  as  fast  as  the  average  for  all 
occupations  through  the  mid-1980's. 
In  addition  to  openings  arising  from 
growth,  many  thousands  of  openings 
are  expected  to  occur  each  y^ar  in 
this  large  occupation  as  operators 
retire,  die,  or  transfer  to  other  fields 
of  work*.    ^  ^ 

More  machine  tool  operators  will 
be  needed  as  metalworking  indus- 
tries expand  their  output.  However, 
the  use  of  faster  and  more  versatile 
automatic  machine  tools  and  numeri- 
cally controlled  machine  tools  will 
result  in  greater  output  per  worker 
and  tend  to  limit  employment 
growth.  Other  factors  that  may  slow 
growth  m  this  occupation  are  the  in- 
creasingly important  new  processes 
in  metalworking,  such  as  electrical 
discharge  and  ultrasonic  machining, 
and  thC/.use  of  powdered  metals  that 
reduce  the  machining*necessar)^for  a 
final  product. 

Workers  with  thorough  back- 
grounds in  machining  operations, 
mathematics,  blueprint  reading,  and 
a  good  working  knowledge  of  the 
properties  of  metals  will  be  better 
able  to  adjust  to  the  changing  job 


requirements  that  will  result  from 
technological  advances. 

Earnings  and  Working 
Conditions 

Macj^nl^tool  operators  are  paid 
according  to  hourly  or  incentive 
rates,  or  on  the  basis  of  a  combina- 
tion of  both  methods.  Highly  skilled 
operators  in  metropolitan  areas  had 
estimated  hourly  earnings  of  $7. 1 1  in 
1976.  This  compares  favorably  with  ^ 
the  averajge  for  nonsupervisory  work-  . 
ers  in  private  industry,  except  farm-v 
ing.  Average  hourly  rate*  in  10  of  the 
areas  surveyed,  selected  to  show  how 
wage  rates  of  machine  tool  operators 
differ  in  various  parts  of  the  country, 
appear  in  the  accompanying  tabula- 
tion.       ;i  _ 

Area  Hourly  rate 

Detroit   $7.89 

acYcland   7.30 

Chicago   7.14 

St.  Louis   6.93 

Baltimore  r.   6.84 

Cincinnati   6.34 

Houston    rr:   ^.30 

"Minneapolis— St.  Paul   6. 1 8 

'    Dallas— Fort  Worth     6.12 

Boston   5.76 

Most  shops  are  clean  and  work- 
places are  well-lighted.  Machine  tool 
4  operators  must  use  protective  glasses 
to  protect  their  eyes  from  flying  met- 
al particles.  They  cannot  wear  loose- 
fitting  garments , as  these  might  get  " 
caught.  irr*tlie_^achine,  injuring  the 
operator  or  causing  damage  to  the 
machine.  ^ 

Most  machine  tool. operators  be- 
Jong  to  unionsrift^luding  the  Interna- 
tional Associatibn  of  Machinists  and 
Aerospace  Workers;  the  Internation- 
al Union,  United  Automobile,  Aero- 
space and  Agricultural  Implement 
Worker^  of  America;  the  Interna- 
tional  Union^of  Electrical,  Radio  and 
Machine  Workers;  the  International 
Brotherhood  of  Electrical  Workers; 
and  the  United  Steelworkers  of 
America. 

Sources  of  Additional 
Information 


See- the  list  under  this  same  head- 
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ing  in  the  statemient  on  all-round  ma- 
chinists elsewhere  in  .thk  Handbook: 


SETUPJVVORKERS  •  ' 
(MACHINE  TOOLS) 

(D.O.T.  600*380) 

Nature  of  the  Work  . 

Machine  tools  used  in  shops  that 
do  machining  in  Ijarge^  volume  usually 


are  both  very  large  and  very  com- 
plex. Setup  workers,  often  caljf^d  ma- 
chine tool  job  setters,  are  skilled 
workers  who  specialize. in  preparing 
these  tools  for  use.  Most  setup  work- 
ers work  on  only  one  type  of  ma- 
chine, such  as  a  drill  press  or  lathe; 
ltiHrr-vr-»,  •i^iMifr'  Mi't  np  nevciiil  differ- 
ent kinds. 

Before  they  begin  prepanng  a  ma- 
chine for  use,  setup  workers  consult 
blueprints,  written  specifications,  or 
job  layouts.  From  these  they  can  de- 
termine hcyw  fast  the  material  to  be 
machined  should  be  fed  into  the  ma- 


S«tup  jNvoric^r  in  a  turrat  lath*  oparatlon 


chine,  operating  speeds,  tooling,  and  ^ 
the  order  in  which  the  machin€f%vill  •  , 
perform  its  operations  (operation  se-.  * 
quence)4.They  tljen^select  ajjnd  install 
the  proper  cuttiil^'or  other 'iools  and 
adjust  guides,  sto]ps,  and  other  , con- 
trols. 

After  setting  up  thdtnachine,  they 
usually  make  a  trial  rim  to  be  sure 
that  it  is  running  smoothly  and  pro- 
ducing patts  that  conform  to  specifi- 
cations. When  they  are  sure  the  ma- 
chine is  functioning  properly,  they 
explain  to  semiskilled  operators  how 
to  run  the  macW'ne  and  how  to  be 
sure  thikt  the  machine's  output  meets 
specifications.  They  then'  turn  the 
machine  Qver  to  the  semiskilled  op- 
erators to  begin  production. 

.  .  , 

Pla^s  of  Employment 

In  1976,  stn  estimated  60,000  setup 
workers  v^re  enbplq^ed  in  factories 
that  ^manufactured  fabricated  mstal 
prpducts,  transportation  equipment, 
and  ipachinery.  Most  worked  tot 
larg0<iompanies  that  employed  many 
semisktlled  machine  tool  operators. 
Setup  workers  usually  are  not  em- 
ployed Mn  maintenance  shops  or  in 
small  jobbing  shops. 

Setup  workers,  are  found  in  every  ^ 
State.  I^owever,  employment  is  con- 
centrated in  major  industrial  areas 
such  as  Los  Angeles,  Philadelphia, 
New  York,  Chicago,  Detroit,  arid 
Cleveland. 

Training,  Other  Qualiflcatfons, 
and  Advanc^ent 

Setup  workers  must^eet  the  same 
qualifications  as  all-round  machin- 
ists. They  must  l?e  able  to  operate 
one  or.  more  kinds  of  machine  tools 
and  select  the  sequence  of  operations 
so  that  metal  part^^  will  be  made  ac- 
cording to  specifications.  The  ability 
to  communicate  clearly  is  important 
in  explaining  the  machining  opera- 
tions to  semiskilled  workers.  Setup 
workers  jnay  advance  within  a  shop 
to  supervisory  jobs  or  transfer  into 
other  jobs,  such  as  parts  program- 
mer. 

Employment  Outl5>ofc 

Employment  of  setup  workers  is 
expect^  to  increase  atK)ut  as  fast  as 
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the  average  for  all  occupations 
through  the  nild.1980'8.  .Although 
cohsumer  aind  industrial  demand  for 
machine^'^goods  will  grow,  partly  off- 
setting this  will  be  greater  productiv- 
ity'O^j^tup  vvorkers  due  to  the  inr 
cre^aslng  u'se  of  numerically 
controlled  machined  tools.  In  these 
machine  tpolg*  cutting  sequences, 
feed  speeds,  tool.sejection,  and  other 
'operations  are  controlled  by  a  com- 
puter. Most  job  opportunities  wHl ' 
arise  from  the  heed  to  replace  experi- 
enced workers  "w^o  retire,  die,  or 
transfer  to  other  occupations. 

^  EaVhings  an^  Working 
Conditions 

The  earnings  of  setup  workers 
compare  favorably  with' those,  of  oth- 
er skilled  machining  workers.  In 

f,  ^,tup  workers  in  metrop9litan 
had  average  earnings  of  about 
1  hour.     ^  /  . 

cause  ^ they  work  'with  'high- 
speed machine  tools  that  have  sharp 
cutting  edg^s,  setup  \yorkers  must 
follow  certain  safety  practices.  For 
example,  they  cannqt  wear.^  loose- 
fitting  clothes  as  -thiese  might get 
caught  in  the^m^acWne  and  they  must 
wear  safety  goggles  to  protect  their 
eyes  frpm  flying  mbtal  particles. 

Marty  setup  workers  are  members 
of  unions,  including  the.  International 
Atoociation  of  Machinists  and  Aero- 
space Workers;  the  Inter^national 
Uniop,  United  Automobile,  Aero- 
space and  Agricultural  Implemen 
Woricers  of  America;  and  the  United 
St^elwdrkers  ot  America. 

Sourcei  of  AdcHtionai 
Inform^ation 

'  .  •  .  ... 

^  S^e  the  list  iln<ifer  this  sanie  head- 
ing in  the  statement  on  all-^gund  mft- 
ohinists^lsewhere  in  the  Hfiihdbook. 


TOOL-AND-Dji  MAKERS 

(D:0.T.  601.280.  ,281, 'and  .381) 

Nature  of  the  Work 

Topl-and-die  makcfrs.^are  highly 
'  skUled,  creative  workers  whose'  prod- 


uctS'tools,  dies,  and  special  guiding 
and  holding  devices— are'  used  by 
other  machining  workers  to  mass- 
produce  nietal  parts.  Toolmakers 
produce  jigs 'and  flxtures  (devices 
that  hold  metal  while  it  is  shaved, 
stamped,  or  drilled).  They'also  make 
gauges  and.  other  measuring  devices 
used  in  manufacturing  precision  met- 
al parts.  Dieimakers  construct  metal 
forms  (dies)  to  shape  metal  in  stamp- 
ing and  forging  operations.  They  also 
make  metal  molds  fQr  diecasting  and 
for  molding  plastics.  Tool-and-die 
makers  also  repair  worn  or  damaged 
dies,  gauges,  jigs,  and  flxtures,  and 
deilign  tools  and  dies. 

Compared  with  most  other  ma- 
chining  wbrkers,  tool-and-die  makers 
have  a  broader  knowledge  of  nia- 
chining"  operations,  mathematics. 


and  blueprint  reading.  Like  machin- 
ists, tool-and-die  makers  use  almost 
every  type  of  machine  tool  and  preci- 
sion measuring  instrument.  Because 
they  work  with  all  the  metals  and 
alloys  commonly  used  in  manufac- 
turing, tool-and-die  makers  must  be 
familiar  with  the  machining  proper- 
ties, such  as  heat  tolerance,  of  a  wide 
variety  of  metals  and  alloys. 

Places  of  Employment 

More  than  180,000  tool-and-die 
makers  were  employed  ia^^T6. 
Most  worked  in  plants  that  produce 
manufacturing,  construction,  ahd 
farm  machinery.  Others  worked  in 
automobile,  aircraft,  and  other  trans- 1 
portation  equipment  industries;  small 
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tpo]*and*die  shops;  and  electrical 
machinery  iand  fabricated  metal  iii* 
.dusfries. 

Although  tool-and-die  makers  are 
sitoated  throughout  the  pountry ,  jobs 
are  niost  plentiful  in  areas  where 
many  ,  large  factories  are  located. 
About  one-fifth  of  all  tool-and-die 
makers  work  in  the  Detroit  and  Flint, 
Chicago,  and  Los  ^  Angeles  areas, 
which  are  major -manufacturing  cen- 
ters for  automobiles,  machinery,  and 
'  aircraft,  respectively.  Among  the 
other^areas  that  have  large  numbers 
of  these  workers  are  Cleveland,  New 
York,  Newark,  Dayton,  and  Buffalo. 

Training,  Other  Qualifications, 
and  Advancement 

Tool-and-die  makers  obtain  their 
skills  in  a  variety  of  ways  including 
formal  apprenticeship,  vocational 
school,  and  on-the-job  training.  For- 
mal apprenticeship  programs,  how- 
ever, are  probably  the  best  way  to 
leam  the  trade. 

Iii  selecting  apprentices,  most  em- 
ployers prefer  persons  with  a  high 
school  or  trade  school  education. 
Applic^iitsv^h^ould  have    good  work- 
^ing  kno^ledgfi?^  of  mathematics  aiid 
i  physics,  as  well^  as  considerable  me-. 
'  chlinical  ability^  finger  dexterity,  and. 
an  aptitud^  for  precise  work.  Some 
employers  test  app^ntic^  applicants 
^to  determine,  their  mechanicgl^ap ti- 
^  ttides  aAd  .their  abilities  in  mathehuit- 
;  ICS..  . ,    _  ;  ' 

Most  of  the  4  years  of  a  tool-and- 
'  die  apprenticeship- are  spent  in  prac- 
ticfal  shop  training.  Apprentices  learn 
to  operate  the^drill  press,  milling  ma- 
chine, lathe,  grinder*,' an^  other  ma- 
chine tools.  They  also  learn  to  use 
handtools  Jn  Tilting  anti  assembling^ 
•t6ois,.giauges,  and  other  mechanical  ^ 
equipment,  and  study  heat  treating 
and  other  metalworking  processes, 
^lassroom  training  consists  of  shop 
mathematics,  shop  theory,  mechani- 
woal  drawing,  tool  designings  and  blue- 
print reading.  Several  years  of  expe- 
rience after  apprenticeship -are  often 


necessary  to  qualify  for  more  jdiffi- 
cult  tooNand^die  work.  Some  compa- 
nies have  4ieparate  apprenticesi^ip 
programs  for  toolmaking  and  die- 
making. 

Some  machining 'workers  become 
tool-and-die  makers  without  com- 
pleting formal  apprenticeships^  After 
years  of  experience  as  skilled  ma- 
chine tool  operators  or  machinists, 
plus  additional  classroom  training, 
they  develop  into  skilled'  alNround 
workei^s  who  can  n^ake  tools  and 
dies. 

Skilled  tool-and-die  makers  have 
numerous  paths  for  advancement. 
Som^e  advance  to  supervisory  and 
administrative  positons  in  industry. 
Many  tool-and-die  makers  become 
tool  designers  and  others  may  open 
their  own  tool-and-die  shops. 

Employment  Outlook 

.  Employment  of  tool-and-^lie  mak- 
ers is  expected  to  increase  at  about 
the  same  rate  as  the  average  for  all 
occupations  through  the  mid-1980's. 
Most  openings,  however,  will  occ^ur 
as  experienced  tool-and-die  makers 
retire,  die,  or  transfer  to  other  fields 
of  work. 

The  long-range  expansion  in  met- 
alworking  industries  will  result  in  a 
continued  need  for  ^tools  and  dies. 
The  growth  of  tjiis  occupation  may* 
be  limited,  however,  by  the  use  of 
electrical  discharge  machines  and 
numerically  controlled  machin'e;^  that 
have  sigiyficantLy  changed  toolmak- 
ing processes.  Numerically  Qon- 
trolled 'machining  operations  require 
fewer  of  the  speciaPtools  and  jigs  and 
fixtures,  and  could  l(^crease  the  out- 
put of  each  pol-and-die  maker. 

The  extensive  skills  aiid  k<nowledge 
of  tool-aird-die  makers  can  be  ac- 
quired only^fter.many  years  of  expe- 
rfence.  Because  of  this,  tool-and-die 
makers  are  able  to  change  jobs  with- 
in the  machining  occupations  more 
easily  than  other  less  skilled  worlds. 


Earnings  and  Working 
Conditions  / 

Tool-and-die  makers  are  among 
the  highest  paid  machining  workers.      .  . 
In  1976,  tdol-and-die  makers  em-  /- 
ployed  in  metropolitan  areas  had  es-  . 
timated  earnings  of  $7.21  an  hour. 
This  was  about  one  and  one-half 
times  as  much  as  the  average  for  all 
nonsupervisory  workers  in  private  in- 
dustry, except  farming.  Average 
hourly  rates  in  13  of  the  areas  sur- 
veyed, selected  to  show  how  W/age 
rate^  for  tool-and-die  makers  differ 
in  various  parts  of  the  country,  ap- 
pear in  the  accompanying  tabulation. 

f  s 

Area  Hourly  rate 

San  Francisco — Oakland..   $8.87 

Detroit.   7.88 

Chicago   7.72 

E^ltimore   7.61 

aeveland...   7.18 

AUanta   7.07 

Dallas^Fort  Worth  1...   7.0O 

Cincinnati  y...  6.82 

JBoston   6.62 

Houston'......  :.   6.61 

New  York   6.45 

Salt  Lake  City   6. 17 

Chattanooga   5.56 

As  with  other  machining  workers, 
tool-and-die  makers  wear  protective 
glasses  when  working  around  metal- 
cutting  machines.  Tool-and-die 
shops  are  usually  safer  thai/ similar 
operations  in  production  plants. 

Many  tool-and-die  makers  are 
members  of  unions,  including  the  In- 
ternational Union,  United  Automo- 
bile, Aerospace  and  Agricultural  Im- 
plement Worjcers  of  America;  and"  ^ 
the  United  Steelwork ers  of\^nerica. 

^  <  Sources  of  Addltlorfal  \ 
'  Information 

>\  •  •  • 

See  the  list  under  this  same  head- 
ing in  the  statement^n  all-round  ma^  \ 
chinists  elsewhere  in  ^he  Handbook. 
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PRINTING  OCCUPATIONS 


Ur  1976,  about  390,0000  printing  printed  materials.  Although  most 
craft  workers  were  employed  to  pro-  .  worked  for  publishers  apd  commer- 
duce  newfplEiperi,  magazines,  bosi-  cial  panting  shops,  many  had  jobs  in 
ness  forms*  and  hundreds  of  other^   insurance  companies,  paper  mills. 


Most  Job'  openings  in  the  printing  occupatfons  are  to 
replace  persons  who  retire  or  leave  their  Jobs  for 
other  reasoffi^ 


Selected  printing  occupations 
Average  annual  openings,  1976-85  (In  thousands) 


Soufca:  Burfau  of  Labor  statistic* 


I  Growth 


Replacement 


There  will  be  fewer  jobs  in  some  printing  occupations 
in  1985  than  in  1976,  dUe  to  improved  technology 


Percent  change  in  employment »  1976-85 


Sourca:  BurMu  ol  Ubor  Statlttlet 


government  agencies,  and  many  oth- 
er organizations  that  do  their  own 
printing^  , 

Printing  craft  workers  usually  spe- 
cialize in  one  area  of  printing  of^era- 
tions:  Type  composition,  platemak- 
ing,  presswork,  or  bindinjg.  The  most 
common  way  to  learn  the  skills  need**', 
ed  in  most  of  these  fields  is  through 

~  apprenticeship,  which  generally  lasts 
from  4  to  6  years;  Apprenticeship 
applicants  usually  must  be  high 
school  graduates  who  are  at  least  18  , 
years  of  age,  but  rec^uirements  vary 
among  employers.  Most  printing 
craft  workers  who  are  covered  by 
union  contracts  work  fewer  than  40 
hours  a. week.  Some  contracts  specify 
a  standard'^workweek  of  less  than'  35 

.  hours,**  but  most  fall  within  a  35-  to 
37-1/2-hour  range. 

Through  the  mid-1980's,  opportu- 
nities to  enter  printing  crafts  will 
stem  mainly  from  the  need  ^  replace 
experienced  workers  who  retire,  die, 
or  leave  the  field  for  other  reasons. 

'  Employment  growth  also  will  provide 
job  openings  in  some  crafts,  but  liEl- 
borsaving' technological  develop- 
ments will  restrict  growth  in  others. 

The  statements  that  follow  deal 
v^th  employment  opportunities  for 
the  major  groups  of  printing  workers: 
Composing  room  occupations,  pho- 
toengraverSi  electro typers  and  ste- 
reotypers,  jointing  press  operators 
and  assistants,  lithographers,  and 
bookbinders. 


COMPOSITORS 

(D.O.T.  650.582,  654.782;  and 
973.381)  - 

Nature  of  the  Work 

In  a  small  shop,  one  person  may  do 
all  the  worked  needed,  to  complete  a 
printing  job.  In  large  shops  however, 
the  work  is  divided  among  special- 
ists. Editors  select  the  material  to  be 
printed,  while  composing  room 
workers  pirepare  preliminary  printing 
plates  for  press  room  workers  who  do 
the  actual  printing.  Compositors,  the 
most  numerous  of  the  composing 
room  occupations,iare  vital  to  insur- 
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ing  that  the  jeb  is.  completed  accu- 
rately and  on  tune^  . 

After  decidfaig  what  is  (to  be 
printed  and  how^  it  shpuld  Iook,  edi- 
tors-send the  material  or  '^copy" 
along  with  a  list  of  specifications  to 
the  cc^mposing  room.  There,  a  com- 
posing room  supervisor' reviews  the 
editor*s  specifications  and  marks  the 
manuscript  with  instructions  about 
the  style  and  size  of  type,  xfolumn 
width,  iuid  size  of  pictures  0/ illustra- 
tions. The  copy — tht  tetm  given  to 
the  material  to  be  printed — then  is 


given  to  a  compositor  who  specializ- 
es in  typesetting. 

Hand  compositors  (D.Q.T. 
973.381)  make  up  the  oldest  com- 
posing room  occupation.  Today, 
hand  typesetting  only  is  Used  for 
small  jobs  in  which  the  setting  of  type 
by  machine  is  impractical.  Hand 
typesetters  read  from  the  copy  and 
set  each  line  of  type,  letter  by  letter, 
on  a  **compositiifg  stick,"  a  device 
that  holds  type  in  place.  They  select 
the  place 'where  words  will  be  divided 
and  a  hyphen  placed  if  the  word 


doesn't  fit  on  a  line  (hyphenation),  as 
well  as  adjust  the  spacinig  of  the  type 
with  pieces  of  metal  so  that  the  line 
of  type  will  be  the  width  df  the  col- 
umn. As  each  **stick"  is  filled,  they 
slide  the  completed  lines  into  a  shal- 
low metal  tray  called  "galley." 

Linotype  and  monotype  machine 
operators  are  craft  Workers  who  op- 
erate semiautomatic  madhines  that 
set  type  much  more  rapidly  than 
hand  methods. 

Linotype  machine  operators 
(D.O.T.  650.58i)  read  frctoi  copy 
clipped  to  the  machine  and  operate  a 
keyboard  to  select  letters  and  other 
characters.  As  they  press  the  keys, 
metal  molds  of  the  letters  are  assem- 
bled into  lines  of  words.  After  com- 
pleting a  lin^,*operators  touch  a  l^vej* 
and  the  machine  automatically  fills 
the  molds  withMead,  forming'a  line  of, 
type  into  a  solid  metal  strip  called  a 
"slug."  The  slugs  are  assembled  into 
the  type  frames  from  which  printing 
pflates  are  ^ade. 

'  Monotype  keyboard  operators 
^ (D.O.T.  650.582 ):al80  operate  a  key- 
board machine.  However,  instead  of 
selecting  metal  molds,  the  monotype 
machine  produces  a  perforated  pa- 
per tape,  monotype  keyboard  opera- 
tors  .or  monotype  caster  operators 
(D.O.T.  650.782)  feed  the  tape  into 
a  machine  that  reads  the  tape  and 
automatically  select  metal  molds  for 
ekch  letter.  The  machine  then  forces 
'molten  metal  into  each  mold  to  form 
the  type.- 

While  machines  make  their  tasl^s 
easier,  moffitype  and  linotype  ma- 
chine operators  must'  hyphenate  and 
adjust  type  spacing  to  fit  the  width  of 
columns.  In  small  plants,  operators 
also  may  maintain  and  repair  typeset- 
ting machines. 

Some  typesetting  will  continue  to 
be  done  by  hand  or  with  monotype 
and  linotype  machines.  However, 
more  and  more  firms  are  using  pho- 
totypesetting  machines,  which  can 
set  type  much  more  rapidly  than  lino- 
type or  . monotype  machines.  With 
this  equipJniCTit,  a  photographic  pro- 
cess replaces  the  casting  of  type  and 
the  final  product  is  a  photographic 
film  of  the  type  rather  than  a  metal 
.slug.  .  /  . 

In  a  commpn  type  of  phototype^ t- 
ting,  2i  ph'ototypesetter  (D.O.T. 
;650.5 82)" types  in  the  text^without 
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regard  to  column  width  or  hyphen- 
ation and  produces  a  magnetic  on 
perforated  paper  tape.  The  operator 
then  feeds  the  tape  containing  the 
text  into  a  computer  that  is  pro- 
grammed to  do  hyphenation  and  cre- 
mate columns  of  text.  The  computer 
creates  a  second  tape--containing 
the  text  as  it  will  appear  when  print- 
ed—that pl|ototypesetters  insert  into 
a  photocomposition  machine.  This 
machine  displays  the  individual  char- 
acters on  the  tape  aH  photographs 
them.  The  phototypSetter  then  de- 
velops films  of  the^  material  to  be 
printed.  .        '  '  ' 

The  most  advanced  method  of 
typesetting  uses  electronic  photo-, 
typesetting  equipment.  With  this 
eqiiipment*  an  operator  uses  a  key- 
board to  select  the  size  and  style  of 
type  to  seleipt  column  width  and  pro- 
vide spacing  instructions,  as  well  as 
to  s|pre  each  character  in  a  compdt- 

er.^Jie  computer  then  displays  col- 
•  ■  «  ^  ■  .  *i*  »■  i_  •  •  '• 
umni  of  type  on  a  scrfi^in  that  is  simi- 
lar to  a  TV  picture  tube.  Operators 
visually  check  the  text  and  make  any 
required  corrections.  They  then  pho- 
tograph the  screen  tb  'ofatafrt.a  film  of 
the  njaterial.  These  machines  can 
prepare  entire  pages  of  t^'pe  and-^ny 
accompanying  pictures  iqstead  of  a 
sirigle  line  of  type^        '    '  ' 

After  the  copy  is  set,  typesetters 
pass  it  to  other  compositors  who  ar- 
range the  columns  Of  type,  pictures, 
and  illustrations  accwjing  to  the  de- 
Sired  layout 'for  each  page.  If  Setter 
press  printing  equipment  are  being  > 
used,  they  assemble  the  metal  type 
and  photoengravings  in  a  large  metal 
frame  that  clamps  all  the  pieces  to.- 
jgether.  If  lithographic  film  equip- 
ment is  being  used,  they  cut  the  film 
of  type  and  pictures  and  tape  the 
pieces  in  place.  Either  method  results 
in  a  preliminary  printing  plate. 

After  arranging  all  the  pages  of  a 
particular  job  in  proper  sequence,, 
compositors  u^e  -a  proof  press  to 
make  a  test  of  the  entire  job.  Page 
proofs  are  checked  with  the  original 
copy  for  errors  and  re^«jned  to  the 
editor  for  final  changes.  After  final 
changes  have  been  put  into  the  type, 
the  plate  is  sent  to  the  pressroom 
where  production  printing  plates  are 
made.  '  . 
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Places  of  Employment 

About  152,000  workers  were  em- 
ployed in  composing  room  occupa- 
tions in  1976.  About  one-third  work 
for  newspaper  plants.  Many  others 
work  for  commercial  printing  plants, 
book  and  magazine  printers,  and 
Federal,  State,  and  local  govern- 
menU.  Some  work  for  banks,  insur- 
ance companies,  advertising  agen- 
cies, manufacturers,  and  other  firms 
that  do  their  own  printing. 

Composing  room  workers  are  lo- 
,  cated  in  almost  ewery  community 
throughout  the  country,  but  they  are 
concentrated  in  large  cities. 

Training  and  Other 
Qualifications ' 

r 

Individuals  who  want  to  be  all- 
round  Skilled  compositors  usually 
learn  their. skil^  through*  apprentice- 
ship programs.  N 

penerally,  apprenticeship  covers  a 
6-year  period  of  progressively  ad- 
vanced training,  supplementedyby 
classroom  instruction  or  corresppn- 
dence  courses.  However,  this  period 
may  be  shortened  by  as  much -as  2  to 
2-1/2  years  for  apprentices' who  have 
had. previous  experience  or  schooling 
or  who  show  the  ^"bility  to  learn  the 
trade  more  rapidly. 

After  basic  training  as  a  hand  com- 
positor, the  apprentice  receives  in- 
tensive training  in  one  specialized 
field  or  more,  such, as  in  the  opera- 
tion of  typesetting  machines,  includ- 
ing phototypesetting  machines,  as 
well  as  in  specialized  work  in  hand 
composition  and  photocomposition. 

Applicants  for  apprenticeship^gen- 
erally  mUsi  be  high  school  graduates 
and  in  good  physical  condition.  They 
usually  are  given  aptitude  tests.  Im- 
portafit  f]ualifications  include  train- 
ing in  <^fathematics  and  English,  es- 
pecially spelling.  Printing  and  typing 
courses  in  vocational  or  high  schools 
are  good  preparation  for  apprentice- 
ship applicants,  and  a  general  back- 
ground in  electronics  and  photogra- 
phy is  becoming  increasingly  useful. 
Artistic  ability  is  an  asset  for  a  confi-  - 
positor  in  layout  work.  Many  techni- 
cal institutes,  junior  colleges,  and 
colleges  offer  courses  in.  printing 
technology^  which  provide  a  valuable 
background  for  ^Pple  who  are  inter- 

■  •  Si)  . 
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ested  in  becoming  all-round  com- 
positors. -  V 

More  and  more  compositors  are 
bypassing  the  traditional  apprentice 
approach  and  learning  thp  work 
through  on-the-job  experience.  Per- 
sons with  good  typing  skills  can  learn 
to  be  phototypesetting  machine  op- 
erators in  a  relatively  short  period  of 
time.  These  workers  need-iyjt  be 
trained  as  sicilled  compositors  but 
they  must  be  -familiar  with  printing 
terms  and  measuremer 


Employment  Outlook 

■^Employment  in  composing  room 
occupations  is  expected  to  decline 
through  the  mid-1980's.  Neverthe- 
less, a  few  thousand  job  openings  are 
expected  each  year  as  experienced 
workers  retire,  die,  or  change  occu- 
pations. > 

In  spite  of  the  anticipated  expan- 
sion in  the  volume  of  printing,  em- 
ployment in  cop^ posing  room  ociu- 
'  pations  is  expected  tor  decline 
because  of  the  trend  to*  high-speed 
phototypesetting  and  typesetting 
computers.  These  high  speed  ma- 
chines require  fewer  operatqrs  than 
the  traditional  hot  #etal  method  of 
typesetting. 

For  the  jobs  that  do  become  avail- 
able, opportunities  should  be  best  for 
persons  who  have  completed^post 
high  school  .programs  in  printing 
technology,  such  as  those  ofF^ered  by 
technical  institutes  and  junior  colleg- 
es. Many  employers  prefer  to  hire* 
applicants  who  have  tompleted  these 
programs  because  the  comprehen- 
sive training  that  they  receive  helps 
them  learn  composing  room  trades 
and  adapt  to  new  processes  and  tech- 
niques more  rapidly. 

Although  most  job  opportunities 
will  continue  to  be  in  the  printing 
.  industry,  a  growing  number  will  be 
found  in  other  industries,  such  as 
paper  and  textile  mills,  which  are 
doing  their  own  typesetting  instead 
of  contracting  it  to  printing  firms. 

Earnings  and  Worlciiig 
Conditions 

Union  compositors  on  the  day  shift 
in  newspaper  plants  had  an  estimated 
average  minimum  rate  of  $7.91  an 
.'ftdur  in  1976,  according  to  V  survey 
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of  69  large  cities.  This  rate  was  about 
one-half  more  than  the  average  for 

,  nonsupervisory  workers  in  all  private 
industries,  except  farming. 

Working  cpnditions  for  composi- 
tors vary  from  planl  to  plant.  Some 
heait  and  noise^are  mad^by  typeset- 

~ting  machines,  in  general,  the  new 
plants  are  well-lighted  and  clean,  and 
many  are  air-conditioned.  Hand 
compositors  have  to  stand  for  long 
periods  and  do  some  heavy  lifting. 
People  with  some  types  of  physical 
handicaps,  such  as  deafness,  have  . 
been  able  to  work  in  the  trade. 

Sources  of  AddHional 
Information 

Details  about  apprenticeship  and 
other  training  opportunities  may  be 
obtained  jfrom  local  employers,  such 
as  newspapers  and  printing  shops, 
the  local  pitice  of  the  Intern ational 
Typographical  Union,'  or  the  local 
office  of  the  State  employment  ser- 
vice. 

Poi>general  information  6n  com- 
posing room  occupations,  write  to: 

American  Newspaper  Publishers  Association, 
11600  Sunrise  Valley  Dr.,  Reston,  Va. 
20041. 

Graphic  Arts  Technical  Foundation,  4615 
Forbes  Ave..  Pittsburgh,  P^.  15213. 

International  Typographic  Composition  Asso- 
ciationt  Inc.,  2233  Wisconsin  Ave.  NW., 
^    Washington,  D.C.  ^0007. 

Printing  Industries  of  America,  Inc.,  1730  N. 
Lynn  St..  Arlington,  Va.  22209. 


as  camera  operators,  artists,  strip- 
pers, and  platemakers. 

Camera  operators^  .  (D.O.T. 
972.382^  start  the  process  of  making 
a  lithographic  plate  by  photograph- 
ing and  developing  negatives  of  the 
material  to  be  printed.  They  general- 
ly are  classified  a:sline  camera  opera- 
tors, halftone  qperators,  or  color 
separation  photographers.  Negatives 
may  need  retouching  to  lighten  or 
darken  certain  parts.  Lithographic 
artists  (D.O.T.  972.281 )  make  these 
cdrrections  by  sharpening  or  reshap- 
ing images  on  the  negatives.  They  do 
the  work  by  hand,  using  chemicals, 
dyes,  and  special  tools.  Like  camera 
operators,  they  are  assigned  to  only^' 
one  phase  of  the  work,  and  may  have 
job  titles  such  as  dot  etchers,  re- 
touchers, or  letterers. 

Strippers  (D.O.T.  971.281)  ar- 
range ^d  paste  the  negatives  onto 
layout  sheets,  which  are  used  by 
platemakers  to  make  press  plates. 
Platemakers  (D.O.T.  972.78  1 )  cover 
the  surface  of  flat  pieces  of  metal 
with  a  coating  of  photosensitive 
chemicals,  or  may  use  pl^es  with  the 
coating  already  applied.  They  then 
put  the  layout  sheet  on  top  of  the 
plate  and  e)^ose  both  to  bright 
lights.  As  the  final  step,  platemakers 
treat  the  plate  with  chemicals  to 
bring  out  .the  images  of  the  material 
to  be  printed.  When  a  large  number 


LITHOGRAPHERS 

Nature  of  the  Work 

Lithography,  also  called  offset 
printing,  is  one  of  the  most  rapjdiy 
growing  methods  of  printing.  It  is  a 
proce5s  of  photographing  the  matter 
to  be  printed,  making  a  printing  plate 
from  the  photograph,  and  presiding 
the  inked  plate  against  a  rubber  plate 
which  in  turn  >  presses  it  onto  the 
paper. 

Lithographers  are  responsible  for  a 
variety  of  printing  activities  ranging 
from  photographing  copy  and  pic- 
tures to  making  the  final  printiit]^  Many  tachnieal  Inttltutts,  Junior coll^gts, 
plates.  Most  lithographers  are,  div id-  and  collagas  olfar  2-yaar  programs  In 
ed  into  specialized  occupation^  such  printing  technology. 
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of  plates  or  a  multiple  number  of  im- 
ages are  needed,  operators  use  a  phd^ 
tocom position  machine. 

Places  of  Employment  v 

About  29,00a  skilled  lithographers 
were  employed  in  1976.  Many  work 
for  commercial  printing  plants,  news- 
papers, and  book  and  magazine 
'  printers.  Some  work  for  the  U.S. 
Government  Printing  Office. 

Although  lithographic^ workers  are 
located  in  all  parts  of  the  country, 
most  are  employed  in  large  cities. 

Training  tind  Other 
Qualifications 

A  4-  or  5-year  apprenticeship  pro- 
gram usually  is  required  in  order  to 
become  a  well-rounded  lithographic 
craft  worker.  These  programs  may 
emphasize  a  specific  craft,  such  as 
cameta  operator  or  lithographic  art- 
ist, although  an  at^mpt  is  made  .to 
make  the  apprentice  familiar  with  all 
lithographic  operations. 

Usually,  apprenticeship  applicants 
muist  be  in^  good  physical  condition, 
high  school  graduates,  and  at  least  18 
years  of  age.  Aptitude  tests  usually 
are  given  to  prospective  apprentices 
to  determine  if  they  are  suited  for  the 
work. 

Many  technical  institutes,  junior 
colleges,  and  cblleges  offer  2-year 
« prograips   in    printing  technology, 
whic|i  a  valuable  back- 

ground ;f4^fepi«pns  who  are  interest*    .  ^ 
66  in^^cXpfifng'-lhhogr^lJ^ic'-cf a^^^  ^  ' 
High  schoc^^and  ypcational  school 
training  in  printing,  photography, 
matliematics,  chemistry,  physics,  and 
art  also  are  helpful. 

Employment  Outlook 

Employment  of  litnographers  is  ex- 
pected to  in<rQ2lfe  fasi!^  than  the  av- 
erage for  all  occupations  through  the 
mid-1980's.  In  addition  to^the  job 
openings  resulting  from  employment  ^ 
growth,  the  heed  to  replace  workers 
who  retire,  die,  or  change  occupa-'TT' 
tions'wUl  provide  some  openings. 

Employment  of  lithographic  work* 
ers  is  expected  to  increase  in  re- 
sponse to  the  continued  growth  of 
offset  printing.  Commercial  printing 
firms  and  newspaper  publishers  in- 
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creastngly  ai'e  using  offset  printing 
methods  instead  of  lettcrpressies.  Em- 
ployment growth  also  will  be  stimu- 
lated by  tl^  greater  use  of  photo- 
graphi^  and  drawings  in  printed 
matter,  and,  by  the  more  widelkpread 
use  of  color  in  many  printM^  prod- 
ucts. ' 

Employment  opportunities  should 
be  best  for  people  who  have  com  pie  t 
ed  post-high  school  programs  i 
printing  technology,  such  as  those  oi 
fered  by  technical  institutes  and  ju- 
nior colleges.  Many  emi^oyers  prefer 
to  hire  applicants  who  have  complet- 
ed these  programs  becatriethe  com- 
prehensive training  they<i;eceive 
helps  theni  4earn'  lithography  and 
adapt  more  rapidly  to^  new  processes 
and  techniques. 

e 

\ 

Earn  Inga  and  Working 
Conditiona 

Based  on  a  survey  of  union  wages 
in  69  large  cities,  it  is  estimated  that 
in  1976,  average  minimum^wages  for 
lithographic  artists  were  $8.98;  for 
strippers  $8.67;  for  camera  operators 
$8.78;  and  platemakers  $8.78,  These 
rates  were  higher  than  the  average 
for  all  nonsupervisory  workers  in  pri- 
vate industry,*except  farming. 

Lithographic  workers  are  on  their 
feet  much  oflhe  time,  but  the  work  is 
not  strenuous^.  They  sometimes  are 
under  pressure  to  meet  publication 
adlines. 

Many  lithographic  workers  are 
members  of  the  Graphic  Arts  Inter- 
national Union. 


Sourcea  of  Additional 
Information 

Details  on  apprenticeship  and  oth- 
er training^  opportunities  iQ  litho- 
graphic occupations  .  are  available 
from  local  employers  such  as  news- 
« papers  and  printing  shops,  local  of- 
fices of  the  Graphic  Arts  Internation- 
al Union,  or  the  local  office  of  the 
State  employment  service.  For  infor- 
mation ort-  schools  that  offer  courses 
in  printing  technology,  write  to: 

Graphic  Arts  Technical  Foundation,  4615 
Forbes  Ave.,  Pittsburgh,  Pa.  15213. 

For  general  information  on  litho- 
graphic occupations,  write  to: 


American  Newspaper  Publishers  Association, 
11600  Sunrise  Valley  Dr.,  Reston,  Va. 
20041. 

American  Photoplatemakers  Association,  105 
West  Adams  St.,  Suite  905,  Chicago  111. 
60603.  . 

Graphic  Arts  International  Union,  1900  L  St 
NW.,  Washington.  D.C.  20036. 

temational  Printing  and  Graphic  Communi- 
cations Union,  1730  Rhode  Island  Ave. 
N      NW..  Washington.  D.C.  20036. 

Printing  Industries  of  America.  Inc..  1730  N. 
yynn  St..  Ariington.  Va.  22201. 


PHOTOENGRAVERS 


,(D.O.T.  971.281  and  .382) 

Nature  of  the  Work 

Photoengravers  make  metal  print- 
ing plates  of  pictures  and  other  copy 
that  cannot  be  set  up  in  type.  In  let- 
terpress phdtoengraving,  ink  is  rolled 
over  a  printed  surface  which  stands 
higher  than  the  rest  of  the  plate. 
When  paper  is  pressed  against  the 
'  raised  surfacey  the  print  or  image  is 
picked  up.  Simrilarly,  gravure  pho- 
toengravers make  gravure  cylinders 
(Ai  which  the  ima^e  is  etched  below 
the  surface  of  the  cylinder.  Ink  is 
placed  in  the  etched  or  sunken  areas, 
and  when  paper  is  pressed  against  the 
surface  the  ink  is  lifted  out  and  ap- 
pears 9n  the  paper  In  both  methods, 
however,  the  work  of  photoengravers 
is  the  same. 

For  a  typical  job,  pnoti^ngravers 
first  mount  the  picture  or  copy  to  be 
reproduced  on  a  board,  adjust  the 
position  and  focus  of  a  camera,  and 
take  a  picture.  After  developingjhe 
negative,  they  print  its  image  ^  ^a 
flat,  metal  plate  by  coating  the  plat^ 
with  a  chemical  solution  sensitive  to 
light,  placing  the  negative  on  the 
plate,  and  exposing  both  to  a  bright 
light.  As  the  fmal  step  in  making  the 
printing  plate,  photoengravers  put 
the  plate  in  an  acid  bath  which  eats 
the  metal  away  from  areas  which  will 
;iot  be  covered  with  ink.  The  ^reas  to 
receive  ink— those  th$t  were 
shielded  from  the  light  by  the  nega- 
tive—stand out  to  make  contact  with 
the?  paper. 


Mot!  photoengravers  learn  their  trade 
through  a  5-year  apprentleeship  program. 

The  number  of  photoengraving  op- 
erations performed  depends  on  the 
quality  of  the  printing  required.  Pho- 
toengravings for  very  high  quality 
books  or  periodicals,  for  example,  re- 
quire more  careful  finishing  than 
those  for  newspapers.  Photoengrav-  . 
°ers  use  handtools  to  inspect  and' 
touch  up  the  plates.  They  cut  away 
metal  from  the  nonprinting  part  of 
the  plate  to  prevent  it  from  touching 
the  inking  rollers  during  printing. 

Iq  a  small  shop,  the  entire  photo- 
engraving operation  usually  is  done 
by  one  person.  In  1erge«$hops,  how- 
ever, the  work  is  divided  among  spe- 
cialiits  wl^o  person  a  particular  op- 
eration  such  as  camera  work,« 
printing,  or  etching.  f 

Places  of  Employment 

An  estimated  10,000  sidled  pho- 
toengravers were  employed  in VI 976.^ 
More  tlwi  half  work  in  commercial 
shops  tharm^e  photoengravings  for 
other  printing  firms.  I^ewspapers  and 
photogravure  shops  employ'' several 
thousand  photoengravers.  Book  and 
magazine  printers  ^nd  the  Federal 
Government  also  employ  these  work- 
ers. Many  photoengravers  have  their 
own  shops. 

Although  photoengravers  are  lo- 
cated in^ll  parts  of  the  country,  cm-' 
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ployment  is  concentrated  in  large 
'printing  centers,  such  as  New  York, 
Chicago,  Philadelphia,  and  Los  An^ 
gelet. 

r 

Trainfos  and  Othar: 
QuatNlcatloiia 

Most  photoengrave^  learn  their 
trade  througb  a  S-year  apprenticjc- 
ship  program  that  includes  at  Jeast 
800  hours  of  classroom  instrucCibn/ 
In  addition  to  the  care  and  use  of 
tools,  the  apprentice  is  taught  to  cut 
and  square  negatives,  inspect  nega- 
tives for  defects,  mix  chemicals,  sen- 
sitize metals,  and  operate  machines 
used  in  the  photoengraving  process. 

Apprenticeship  applicants  must  be 
at  least  1 8  years  of  age  and  generally 
must  have  a  high  school  or  vocation- 
al school  education  or  its  equivalent, 
preferably  with  courses  in  printing, 
chemistry,  and  physics.  Many,  em- 
ployers require  a  physical  examina- 
tion for  prospective  photoengrayers. 
Good  eyesight  is  particularly  impor- 
t|^t  because  of  the  close  work  and^ 
color  discrimination  involved. 


than  the  average  fdir  ^ILnonsupervi-' 
sory  workers  in  private  industry,  ex- 
cept fanning. 

Photo^ngravers  stand  up  much  of 
'  the  time,  but  the  work  is  not  strenu- 
ou^T^^rk  areas  usually. are  air-con-' 
ditionpi  and  well-lightecj.  Most  pho- 
toengraversr  are  members  of  the 
Graphic  Arts  International  Union. 


/^bujFcaj 
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'toengravc|^e8^'^^^te  to: 

American  Alevvsp^per  Publishers  Association, 
11600^  Sunrise  Valley  Dr.,  Res^on,  Va.^ 

American  Phocbplateniakfcrs  Association,  lOS 
West  Adams  St:,  Suite  9S0,  Chicago,  111. 
60603. 


Graphic  Arts  Technical  Foundation,  i46l5 
Forbes  Ave.,  Pittsburgh,  Pa,  152131 

Graphic  Arts  Intei^tional  Union,  1900  L  St. ' 
NW.,  Washii<&ton,  D.C.  20036. 

Printing  Industries  of  America,  Inc.,  1730  N. 
Lynn  St.,  Arlington,^  Va.  22201. 


ELECTROTYPERS  AND 
STEREOTYPERS  , 

Nature  of  the  Work 

Electrotypers  (D.O.T.  974.381) 
and  stereotypers  (D.O.T.  975.782) 
make  duplicate  press  plates  of  metal,- 
rubber,  and  plastic  for  letterpress 
printing.  These  plates  are  made  from 
the  metal  type  forms  prepared.^n  the 
composing  room.  Electrotypes  are 
used'  mainly  iii  book  and  magazine 
work.  Stereotypes,  which  are  less  du- 
rable,  are  used  chiefly  for  newspa- 
pers. Electrotypings^nd  stereotyping 
are  necessary  becauSe  most  volume 
printing  requires  the  use  of  duplicate 
I)|ates.  When  a  large  edition  of  a 


ravers  wUl^ 
nXch  frOTi 
ing,  whicn 


•    Employment  Outlook 
t 

Employment  opportunities  for 
photQengravers  are  expected  to  be 
scarce  in  th^  years  ahead.  Despite 
the  growing  use  of  photographs  and 
other  illustrations  in  publieations, 
employment  of  photoen gravers  w, 
decline  as  many  firms  sw 
letterpress  to  offset  printing, 

[|  requires  no  photoqngravlfiSg.  Also, 

[  new  technological  advances  such  as  . 

'7color  scanners  and  color  enlargefs 
plus  the  trend  toward  automated 

^platemaking  should  reduce^the  need 
for  these  workers.  Howeyer,  some 
job  openings  are  expected  each  year jj^ 
as  experienced  photoengravers  re- 
tire, die,  or  leave  the  occupation  for 
other  reasons. 


.  Earnings  end  Working 
Condnione 

It  is  estimated  that  photoengravers 
on  the  day  shift  in  newspaper  plsints 
earned  an  average  minimum  rate  'of 
$8.47  an  hour  in  1976;  based  on  a 
union  survey  of  69  large  cities*  This 
average  was  about  two-thirds  more 
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^agazine  or 'newspaper  is  priitted, 
.  seven^  plates  must  Jbe  used  4o  re-^ 
*place  those  that  become  too  worn  to 
make  clear  impressions.  Also,  by 
hayti((  duplicate  plates,  printers  can 
use  several  presses  at  the  same  time 
and  fintth  a  big  run  quickly.  Further- 
more, many  bij^  plants  use  rotary 
presses,^  which  require  curved  plates 
made  by  either  electrotyping  or  ste- 
reotyping from  flat  type/forms. 

Electrotypers  make  a  wkx  or  plas- 
tic mold  of  the  metal  type  form.  They 
then  coat  the  mold  with  chemicals 
and  place  the  mold  into  an  electrolyt- 
ic bath  that  puts  a  metallic  shell  o^ 
the  coated,  mold.  Electrotypers  their 
strip  the  shell  from  the  mold  and  fill 
the  back  of  the  shell  with  molten  lead 
to  form  a  plate.  After  removing  ex- 
cess metal  from  the  edges  and  back 
of  the  p|ate,  electrotypers  inspect  the 
plat*  fof  ai|y  defects. 

T^e  stereotyping  process  i»  sim- 
pler, quicker,  and  less  expensive  than 
electrotyping,  but  it  does  not  yield  as 
durable  or  as  fine  a  plate.^  Stereotyp-  ' 
ers  make  molds  or  nfats  of  papjlfli^ 
mache*  instead  of  wax  or  plastic.  The 
mat  is  placed  on  .th^  type  form  and 
covered  With  a  cork  blanket  and  a 
sheet  of  fiberboard.  The  covered 
form  is  run  under  heavy  steel  rollers 
to  impress  the  type  and  photoengrav- 
ings on  the  mat.  Then  the  mat  is 
placed  in  a  stereotype  casting  ma- 
chine which  casts  a  composition  lead 
plate  on  the  mold,  tn  many  of  the 
larger  ^plants,  automatic  machines 
cast  stereotype  plates. 

Some  electro^pers  and  stereotyp- 
ers  do  only  one  phase  of  the  work, 
such  as  casting,  molding,  or  finishing. 
Others  handle  many  tasks. 

Places  of  Employment  ^ 


Training  and  Other 
Qualiffcatlons 

Nearly  all  electrotypers  and  ste- 
reotypers  learn  their  trades  through 
5-  to  6-year  apprenticeships.  Electro- 
typing  and  stereotyping  are  separate 
crafts  and  relatively  few  transfers 
take  place  between  the  two.  The  ap- 
prenticeship program  of  each  trade 
covers  all  phases  of  the  work  ^ad 
almost  always  includes  classes  in  re- 
lated technical  subjects  as  well  as 
training  on  the  job. 

Apprenticeship  applicants  must  be 
at  least  18  yi^s  of  age  and,  in' most 
instances  be  '^ble  tp  pass  physical 
examinations^that  usually  are  given 
to  prospective  apprentices.  Due  to 
the  decline  in  demand  for  electrotyp- 
ers and  stereotypers,  however,  very 
few  apprenticeships  have  been  of- 
fered in  the  last  several  years.  Many 
experienced  electroplaters  and  ste- 
reotypers are  now  being  retr^ned  as 
plate  makers  in  offset  and  press  op- 
erators. 

^  .  Employment  Outlook 


About  4,000  elefctrotypbrs  and  ste- 
reotypers were  employee^  in  1976. 
Many  electrotypers  work  in  large 
plants  that  print  books  and  maga- 
zines. Most  stereotypers  work  for 
newspaper  plants,  but  some  work  in 
iarge  commejcjal  printing  plants. 
Electrotypers  and  stereotypers  also 
are^em ployed  in  service  shops  that  do 
this  work  for  priniing  firms. 
>  Jobs  in  these^ades  can  be  found 
tlupughout  tfjfeicountry,  but  employ- 
nViit  isrcoffcentrated  in  large  cities. 


Job  opportunities  for  electrotypers 
and  stereotypers  are  expected^o  be 
scarce  through  the  mid-1980*s.  De- 
spite the  anticipated  increase  in  the 
volume  of  printing,  employment  of 
electrotypers  a#Pd  stereotypers  is  ex- 
pected to  decline  because  of  labor- 
saving  developments.  For  example, 
automatic  plate  casting  eliminates 
many  steps  in  platemaking.  The  use 
of  plastic  printing  plates  also  requires 
less  labor  'because  such  plates  are 
more  durable  and  reduce  the  de- 
mand for  duplicate  plates.  Further- 
more, the  greater  us^of  offset  print- 
ing reduces  the  need  for  electrotype 
and  -stereotype  plates,  which  are  not 
needed  in  offset  printing. 

Earnings  and  Working 
Conditions 


BaseCL^  a  union  wage  survey,  it  is  - 
estimated  that  in  1976,  union  mini- 
mum wage  rates  in  69  large  cities 
averaged  $7.23  an  hour  for  electro- 
typers and  $7.88  an  hour  for  stereo- 
typers in  book  and  commercial  print- 
ing shops.  Both  averages  were 
considerably  higher  than  the  average 
for  all  nonsupervisory  workers  in  pri- 
vate industry,  except  farming. 


Much  of  the  work  in  these  trades 
requires  little  physical  effort  since 
the  preparation  of  duplicate  .printing 
plates  IS  highly  mechanized.  How- 
ever, some  lifting  of  relatively  heavy 
press' plates  occasionally  is  required. 

Nearly  all  electrotypers  and  ste- 
reotypers are  members  of  the  Inter- 
natjpmil  Printing,  and  Graphic  Com- 
j  munications  Union. 

>  Sources  of  Additional 

Information     /  ^ 

Details  abovt  apprenticeship  and 
other  training  opportunities  may  be 
obtained  from  local  employers;  such 
as  newspaperis  and  printing  shops, 
the.  local  office  of  the  International 
Printing  and  Graphic.  Communica- 
tions Union,  or  the  local  office  of^e 
State  employment  service. 

For  general  inform%|^n  on  elec* 
trotypers  and  ster^typers,  write  to; 

American  Newspaper  Publishers  Association, 
11600  Sunrise  Valley  Dr.,  Reston,  Va. 
20041.' 

Graphic  Arts  Technical .  Fdtndation,  4615 
Forbes  Aver,  Pittsburgh,  Pa.  15213.  : 

International  Printing  and  Graphic  Cdmmuni- 
^cations  Union,  1730  Rhode  Island  Ave. 
NW..  Washington,  D.C  20036. 

Printtilg  Industries  of  America,  Inc.jri730  N. 
Lynn  St.,  Arlington,  Va.  22209. 


PRINTING  PRESS 
OPERATORS  AND 
ASSIS^NTS 

■  ■     \  \      ■  '  ■     ■  - 

(D.O.T.  651.782,  .885.  and  .886) 

Nature  oT the  Work 

Printing  operations  are  performed 
in. a  pressroom.  Printing  press  opera- 
tors prepare  and  operate  the  printing 
presses.  _ 

Before  actually  start^g  the  press, 
press  operators  set  and 'adjust  the 
press  to  insure  that  the  printing  im- 
pressions are  distinct  and  uniform. 
Press  operators  first  insert  and  lock 
type  setups  or  plates  into  the  press 
bed  and  then  tighten  the  locking  at- 
tachment with  a>,wrench.  SThe  press 
operator  then  l^elsnhe'^^ress.  plates 
by  placing  pieces  of  paper  that  are 
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Pr«ss  operator  adjusts  controls. 


exactly  the  right  thickness  under- 
neath  low  areas  of  the  plates. 

Press  operators  also  adjust  control 
margins  and  the  flow  of  ink  to  the 
.  inking  roller.  In  some  shops,  they  oil 
and  clean  the  presses  and  make  mi- 


1976.  More  than  half  work  for  com- 
mercial printing  shops  and  book  and 
ni^agazine  publishers.  Many  others 
have  jobs  in  newspaper  plants.  Some 
press  operators  and  assistants  work 
for  banks,  iirsfirance  companies. 


nor  repairs.  Press  operators  who  ^  manufacturers,  and  ptWer  organiza- 


work  with  large  presses'  have  assis- 
tants and  helpers. 

^    Press  operators* /jobs  may  differ( 
from  one  shop  to  another,  mainly  \ 
because^  of  differences  in  the  kinds 
and  siies  of  presses.  Press  operators 
in  small  commercial  shops  generally 
operate    relatively    simple  manual 
presses.  On  the  other  hand,  a  crew  of 
several  press  operators  and  press  s^-^ 
sistants  runs  giant  presses  used  by  the 
large  newspaper,  magazine,  and 
book  printer^.  These  presses  are  fed 
paper  zn  big  rolls  called  **webs'*  up  to 
50  inches  da-  more  in  width.  Ot  ey 
priht  the  paper  on  botji  sides;  cut, 
afsemble,  and  fold  the  pages;  and 
ccfiiiU  the*  finished  newspaper  sec- 
,tion&  as  they  come  off  ^he  pr6ss. 

Most  press  operators  are  generally 
designated  according  to  the  type  of 
press  they  operate:  letterpress,  gra- 
vure,  or  offset. 

s 

t         ,  . 

Places  of  Empldyment 

About  145,0CK)  press  operators 
and   assistants   were   employed  in 
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tion^^ttrat  do  their  own  printing,  such 
-^s  Federal,  State,  and  local  gov^fr- 
-ments. 

Press  operators  and  assistants  can 
find  Jobs  throughout  the  country,  but 
employment  is  concentrated  in  large 
cities.  / 

y   training  and  Other 
Qualification's 

Most  press  operators  learn  their 
trade  through  apprenticeship,  but 
some  workers  learn  as  helpers  or 
press  assistants.  Others  obtain  their 
skills  through  a  combination  of  work 
experience  and  vocational  or  techni- 
cal school  traming.  ^ 

The  length  of  appreijtieeship  and 
^he  content  of  training  depend 
(largely  on  the  kind  of  press  used  in 
the  plant.  The  apprenticeship  period 
in  commercial  shorps  is  2  years  for 
press  assistants,  and  4  to  5  years  for 
press  operators.  In  addition  to  on- 
the-job  instruction,  the  apprentice- 
ship includes  related  classroom  or 
correspondence  ^school  courses. 
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Courses  in  printing  provide  a  good 
background.  Because  of  technical 
developments  in  the^  printing  indus- 
try, courses  in  chemistry  and  physics 
also  are  helpfulr  Mech^ical  aptitude 
is  important  in  making  press- adjust- 
ments and  repairs.  An  ability  to  visu- 
alize color  is  essential  for  work  on 
color  presses.  Ph^ical  strength  and 
endurance  are  needed  for  work  on 
some  kinds  of  presses,  where  opera- 
^  tors  lift  heavy  plates  and  stand  for 
long  periods. 

^  Technological  cnh^nges  have  had  a 
tremeodous  effect  pn  the  skill  re- 
quirements of  press  operators.  For 
example,  printing  companies  which 
change  from  sheet-fed  offset  presses 
to  web-offset  presses  have  to  retrain 
their  entire  press  crew  because  th^ 
skill  requirements  for  the  twoNypes 

*of  press  are  very  different.  Web-off- 
set presses,  with  their  faster  operat- 
ing speeds,  require  faster  decisions 
monitoring  of  more  variables,  afid- 
greater  physical  effort. 

Advancement  opportunities  gener- 
ally are  limited.  Press  operators  may 
advance  in  pay  and  responsibility  by 
taking  a  job  working  on  a  more  com- 
plex printing  press  or  by  becoming  a 
supervisor. 

Employment  Outlook 

Employment  of  press  operators  is 
expected  to  increase  more  slowly 
than  tfie  average  for  %11  occupations'^ 
througji  the  mid-1980's.  Despite  the 
inorestsed  use  of  faster  and  more  effi- 
cient presses,  ore  press  operators 
will  be^hbeded  because  of  the  growth 
in  the  amount  of  printed  materials. 

In  aJWition'^to  the  jobs  from  em- 
ployment growth,  a  few  thousand 
openings  will  arise  each  year  as  expe- 
rienced workers  retirfe,  die,  or  leave 
their  job  for  other  reasons.  However^ 
printing  press  operators  are  expected 
to  face,  competition  for  jobs.  Sinc^  ^ 
there  are  generally  long  waiting  lists 
for  apprenticeship  programs,  most 
people  will  have  to  take  jobs  a^  press 
assistants  or  unskilled  laborers  be- 
fore being  selected  for  an  apprentice-, 
ship.  It^fs  not  uncommon  for  a  person^ 
t6  work  2  or  3  years  or  more  before 
beginning  apprenticeship  training.  ^ 

Since  many  firms  are  switching  to 
web  offset  presses  from  letterpresses 
or  sheet-fed  presses,  opportunities 
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are  expectecTto  be  more  favorable 
for  web-press  operators.  ' 

Although  most  job  oj^pofitanities 
will  continue  to  be  in  i^e  printing 
Industry,  a  growing  number  of  open- 
ings will  be  found  in  other  industries, 
such  as  papermills,  which  are  doing 
more  of  their  own  presswork  instead 
of  con^cting  it  out  to  printing  firms. 

/Earnings  and  Working 
CondWona 

Based  on  a  survey  of  union  wages 
in  69  large  cities,  it  is  estimated  that 
in  1976  the  average  minimum  hourly 
rate  for  newspaper  press  operators- 
in*charge  was  $8.18;  for  newspaper 
press  operators,  $7.65;  for  book  and 
job  cylinder  press  operators,  $7.72; 
ani;!  for  book  and  job  press  assistants 
and  ftcders,  $6.84.  These  rates  were 
higher  than  the-  average  for  all  nonsu- 
pervisory  workers  in  private  industyr 
except  farming.  Many  press  opera- 
tors work  night  shifts  and.  receive  ex- 
tra pay. 

Pressroom sjare  noisy,  and  workers 
in  certain  areas  frequently  wear  ear 
protectors.  Press  operators  are  sub- 
ject to  hazards  when  working  ^near 
machinery.  At  times,  they  wc^i  un- 
der pressure  to  meet  deadlines.'**^ 

Many  pressroom  workers  .are  cov- 
ered by  union  agreements.  The  prin- 
cipal union  in  this  field  is  the  Interna- 
tional  Printing  and  Graphic 
Communications  Union. 

Sourcaa  of  Additional 
^  Information 

Details  about  apprenticeship  and 
other  training  opportunities  may  be 
obtained  from  local  employers  suchv 
/  as  newspapers  and  printing  shops^, 
Tfce  local  office  of^the  union  meni?^ 
timed  above,  or  the  local  office  of 
the  State  employment  service. 

I  For  general  information  about 
pnpss  operators  'and  assistants,  write 
to? 

American  Newspaper  Publishers  Association* 
11600. Sunrise  Valley  Dr.,  Rcstjn,  Va,, 


Printing  Industries  of  America,  Inc.,  1730  N. 
Lynn  St..  Ariington.  Va.  22209^ 


^     BOOKBINDERS  AND 
BINDERY  WORKERS 

Nature  of  the  Work 

''Many  printed  items,  such  as  books 
and  magazines,  must  be  folded, 
sewed,  stapled,  or  bound  after  they 
leave  the  printihg  shops.  Much  of  this 
work  is  done  by  skiUed  bopkbinders 
(D.O.T.  977.781). 

Edition-binding — making  books  in 
quantity  from  big,  flat  printed  sheets 
of  paper — is  the  most  complicated 
kind  of  binding.  Bookbinders  first 
fold  the  printed  sheerts  into  units, 
known  as  "signatures,"  so  that  the 
pages  will  be  in,  the  right  order.  They 
dien  insert  any  illustrations  that  have 
been  printed  separately,  gather  and 
assemble  signatures  in  proper  order, 
and  sew  them  together.  They  shape 
the  book'  bodies  with  presses  and 
trimming  machines  and  reinforce 
them  with  glued  fabric  strips.  Cpvers 
are  glued  or  pasted  onto  the  book 
bodies,  and  then  the  books  undergo  a 
variety  of  finishing  operations  and 
frequently   are   wrapped*  in  paper 
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Graphic  Arts  International  Union.  1900  L  St. 
NW.,'Wa8hnigton,  D.C  20036.  ' 

Graphic  Arts  Technical  Foundation,  4615 
Forbes  Ave.,  Pittsburgh.  Pa.  15213. 

Internationa]  Printing  and  Graphic  Communi- 
cations Union,  1730  Rhode  Island  Ave. 
NW.,fyashington,  D.C.  20036. 


Many  bindery  workers  a trained  In  only 
one  operation. 


jaclo5t4».  Machines  are  used  exteh- 
siyely  throughout  the  process'. 

Bookbinders  seldom  perform  all 
the  different  binding  tasks,  but  many 
have  had  training  in  all  of  them.  In. 
large  shops,  bookbinders  may  be  as- 
signed^  to  one  or  a  few  operations, 
most  often  to  the  operation  of  com- 
plicated machines,  such  as  a  large 
paper  cutter  or  a  folding  nt^achine:- 

In  many  binding  shops  much  of  Dhe 
work  is  done  by  bindery  workers  who 
are  trairted  zn  only  one  operation  6r 
'  in  a  small  number  of  relatively  simple 
tasks.  For  example,  bindery  workers 
perform  such  tasks  as  wastening 
sheets  or  signatures  together  using  a 
machine  stapler  and  feeding  signa- 
tures into  various  mj^^rMnes  for 
stitching,  folding,  or  gluing  opera- 
tions. 

Som^bookbinders  work  in  hand 
binderies  designing  original  bindings 
and  special  bindings  for  a  small  num- 
ber of  copies  of  a  large  edition  or 
restoring  and  rebinding  rare  books. 
This  skilled  work  requires  creative 
ability,  knowledge  of  materials,  and  a 
thorough  background  in  the  history 
of  binding.  Hand  bookbinding  is  per- 
haps the  only  kind  of  binding  that 
gives  the  individual  an  opportunity  to 
work'^at  a  variety  of  jobs. 

Places  of  Empfoyment 

*  About  80,000  bookbjnders  and 
bindery  workers  were  ertiployed  in 
1 976.  Many  work  in  shop^  that  spe-  , 
cialize  in  bookbinding'  others  work 
in  the  bindery  departmlents.  of  book 
publishing  firms,  commercial  print- 
ing plants,  and  large  libraries.  Some 
bookbinders  work  fo'r  the  Federal 
Government. 

Although  bookbinders  work  in  all  ^ 
parts  of  the  country',  employment  is 
concentrated  in  large  printing  cen- 
ters such  as  New  York,  Chicago, 
Washington,  D.C.,  and  Los  Angeles. 

Training,  Other  Qualifications, 
and  Advancement 

A  4-  or  5 -year  apprenticeship, 
which  includes  onHhe-job  training  as 
well  as  related  classroom  instruction,^ 
generally  is  required  to  qualify  as  a 
skilled  bookbinder.  Apprenticeship 
applicants  usually  must  have  a  high 
school  education,  mechanical, apti- 
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tude,  and  be  at  least- 1 8  years  of  ^e. 
During  the'  apprenticeshif^,  trainees 
learn  to  assemble  signatures;  to  ren- 
ovate.old»  wom^indings',,  and  to  use 
various 'binding  mal|:hines,  such  as 
punchers  and  folders. 

Most  bindery  workers  learn  their 
tasks  through  informal  on-the-job 
training  that  may  last  from  several 
months  to  2  years.  A  large  number, 
howeyer,  learn  through  formal  ap- 
prenticeship programs  that  include 
classroom  instruction  as.  well  as  on- 
the-job  training. 

High  school  students  interested  in 
bookbinding  .  careers  should  take 
shop  courses  to  develop  their  me- 
chanical skills.' 

Advancement  opportunities  gener- ' 
ally  are  •'limited.  In  large  binderies 
skilled  bookbinders  with  consider- 
able experience  may  advance  to  su^. 
peryisors. 

Employment  Outlook 

Employment  of  bookbinders  and 
bindery  workers  is  expected  to  in- 
crease more  slowly  than  the  average 
for  all  occupations  through  the  mid- 
1980*s.  Most  job  openings  will  arise 
as  experienced  workers  retire,  die,  or 
change  ocjupatioyfs. 

Despite  the  anticipated  growth  in 
the.  aniount  of  bound  printed  materi- 


als, employment  growth  will  be  limit- 
ed by  the  increasing  i^echanizatioh 
of  bindery  operations.  For  example, 
the  use  of  integral  folders  that  auto- 
matically fold  pages  as  they  come  off 
the  pre'ss  eliminates  the  need  for 
bindery  workers  to  do  the  folding  by 
hand.  ^ 

Earnlngt  and  Working 
Conditions 

Wage  rates  for  skilled  bookbinders 
tend  to  be  below  the  average  for^ 
other  printing  crafts.  Based  on  a  sur- 
vey of  union  wage  rates  in  69  large 
cities,  it  is  estimated  that  mininipium 
wag;e  rates  for  bookbinders  in  pub- 
lishing firms^and  bookbinding  shops 
averaged  about  $7.47  an  hour  jn 
1976.  This  rate  was  about  one  and 
one-half  times  the  average  for  all 
nonsupervisory  workers  in  private  in- 
dustry, except  farming. 

Wage  rates  for  bindery  workers 
are  considerably  lower  than  the  rates 
for  bookbinders,  and  are  among  the 
lowest  for  printing  industry  workers. 
A  survey  of  union  wages  in  .69  large 
cities  shows  that  in  1976  the  average 
minimum  hourly  rate  for  bindery 
workers  was  $4.77. 

Accuracy-,  patience,  neatness,  and 
good  eyesight  are  among  qualities 
needed  by  bookbinders.  Good  finger 


dexterity  is  essential  for  those  who 
count,  insert,  paste »  end  fold. 

Bookbinding  sb^G^^  tend  to  be 
noisy  when  machinery  is  operating. 
Bookbinders  have  some  variety  in 
their  jobs,  but  the  jobs  of  bindery 
workers  tend  to  be  monotonous. 
Long  periods  of  standing  and  con- 
stant use  of  the  arms  can  be  tiring. 

Many  bindery  workers  are  mem- 
bers of  The  Graphic  Arts  Interna-  / 
tional  Union.  '  ^ 

Sources  of  Additional 
Information 

Details  about  apprenticeship  and 
other  training  opportunities  may  be 
pbtained  from  local  ^ool^j^nding 
shops,  local  offices  of  the  Graohic 
Arts  Union,  or  the  local  office  of  the 
State  employment  service. 

For  general  information  on  book- 
binding occupations,  write  to: 

American   Newspaper  Association,  11600 
Sunrise  VaUcy  Dr.,  Reston,  Va.  20041. 

Graphic  Arts  Xechnical  Foundation,  4615 
Forbes  Ave.,  Pittsburgh,  Pa.  1S213. 

Graphic  Aits  International  Union,  1900  L  St 
NW.,  W^^gton,  D.C.  20036. 

'  Printing  Industries  of  America,  Int.,  1730  N. 
Lynn  St.,  AriingV>n,  Va.  22201. 


OTHER  INDUSTRIAL  PRODUCTION 
AND  RELATED  OCCUPATIONS 


ASSEMBLERS 


Nature 


of\h« 


When  Henry  Forrf  began  produc- 
ing  his  i^utomobile  on'  an  assembly 
luie,  modern  mass  production  was 
bom.  Workers  who  before  had  built 
each  automobile  in(dependently,  now 
fomid  themselves  specializing  in  just 
one  p]|rt  of  the  job.  Production  bi- 
cam^  a  team  effort^  with  each  worker 
performing  a  sinflc  task  on  every  car 
rolling  by  on  the  U».  Over  the  years, 
the  assembly  line  spread  to  other  in- 
dustries, until  today  almost  every 
manufactured  item  is  prodiLced  in 
this  way. 

The  workers  who  put  together^the 
parts  of  manufactured  articles  Hre 
called  assemblers.  Sometimes  hun- 
dreds are  needed  to  turn  out  a  single 
finished  product. 

'  Many  assemblers  work  on  item, 
that  automatically  move  past  th 
workstations  on  conveyors.  In  the 
^utomQ^ile  industry,  for  example, 
one  assembler  may  start  nuts  qn  bolts 
by  hand  or  with  a  hand  tool,  and  the 
next,  worker  down  the  line  may  tight- 
en' the  nuts  with  a  power  wrench. 
These  workers  must  complete  th^r 
jdb  within  the  time  it  takes  the  part 
or  product  ^o  pass  their  work  station. 

Other  assemblers,  known  as  bench 
assemblers,  do  more  delicate  work. 
Some  make  '  Subassemblies.  These 
units  are  the  intermediate  steps  in  the 
production  process;  for  example, 
steering  columns  for  automobiles  or 
motors  for  vacuum  cleaners.  Others 
make  entire  products.  Assemblers  in 
rifle  manufarcturing  plants  build  com - 
'plete  rifles  from  a  collection  of  paints 
an^  subassemblies  and  then  test  all 
the  moving  parts  to  be  sure  they 
function  correctly.  Bench  work  gen- 
erally requires  the  ability  to  do  pre- 
cise and  detailed  work.  Somcf  elec- 
tronics assemblers,  for  example,  use 


tweezer^,  tiny  cutters^  and  magnify- 
ing lenses  to  put  together  the  small 
components  used  in  radios  and  cal- 
culators. 

Another  group  of  assei|[iblers', 
called  floor  assemblers,  put  together 
large  machinery  or  heavy  ^uipment 
on  shop  floors.  School  buses,  cranes/ 
and  tanfts  'are  put  together  in  this 
manner.  Parts  are  installed  and'  fas- 
tened, usually^with  bolts,  screws,  or 
rivets.  Assemblers  often  use  a  power 
tool,  such  as  a  soldermg  iron  or  pow-. 
er  drill,  to  get  a  proper  fit.      '  ^ 


A  small  number  of  assemblers  are 
skilled  workers  who' work  with  little 
or  no  supervision  on  the  more  com- 
plex parts  of  subassembfies,  and  are 
responsible  for  the  final  assembly  of 
complicated  jobs.  A  skilled  assem- 
bler may  have  to  wire  the  tubes  for  a 
« television  set  or  put  together  and  test 
a  calculallor.  Some  work  with  the  «n- 
ginemJlbid  technicians  in  the  facto? 
ry,  assembUn]^  products  that  these 
p^ple  have  just  designed.  To  lest^ 
new  ideas  and  build  models,  these 
workers  must  know  how  to  read 
blueprints  and  other  engineering 
specifications,  and  use  a  variety  of 
toob  and  precision  measuring  ihsttu* 
ments.  \  _ 

PiacM  of  Empioymant. 

About  1,100,000  assemblers 
worked  in  manufacturing  plants  in 
1976.  vAlmost  two-thirds  werd  in 
plants  that  made  m^hinery  and  mo- 
tor vehicles.   More  than  half  of  idl 


SMIted  asaamblers  wor^  on 
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assemblets  were  employed;  in  the 
heanyly  industrialized  States  of  Cali- 
fomia.  New  York,  Michigan,  Illinois, 
Ohio,  and  Pennsylvania. 

Training,  Other  Qualifications, 
and  Advancemant 

Inexperienced  people  can  be 
trained  to  do  assen^bly  work  in  a  few 
days  or  weeks.  New  work^  may 
have  their  job  duties  explained  to 
them  by  the  supervisor  and  then*  be 

-  plaAl  under  the  direction  of  experi- 
encnl  employees.  WJien  new  work- 
ers have  developed  sufficient  speed 
and  skill,  they  are  placed  "on  their 
own"  and  "are  responsible  for  the 
work  they  do. 

Employers  seek  ^^orkers  who  can 
do  routine  work  at  a  fast  pace.  A 
high  school  diploma  usually  is  not 

-  required. 

•  For  some  types  of  assembly  jobs, 
applicants  may  have  to  meet  special 
requirements.  Some  employers'  look 
for  applic^tnts  with  mechanical  apti- 
tude and  prefer  thosew  ho  have  tak- 
en vocational  sC^ooh^urses  such  as 

t  machine  shop.  Good  eyesight,*  with 
or  withoiit  glasses,  may  be  required 

.  for  assetnblers  who  work  with  small 
parts.  *In  plants  that  make  electrical 
and  elettronic  products,  which  may 
contain  many  different  colored 
wires,  applicants  often  are  tested  for 
color  blindness.  Floor  assemblers 
may  have  to  lift  and  fit  heavy  objects, 
thus  t^ey  should  be  physically  fit.  , 
As  asj|emblers  become  more  expe- 
rienced they  may  progress  to  assem- 
bly jobs  that  require  more  skill  and 

^be  given  more  resjSonsibility.  A  few 
^vance  to  skilled  assembly  jobs.  Ex- 

'perienced  assemblers  „who  have 
learned  many  assembly^  operations 
and  thus  understand  the  construction 

'  of  a  product  may  become  profiuct 
repairers.  These  workers  fix  assem^^ 
bled  articles  thdt  inspectors  have 
ruled  defective.  Assemblers  al^o  riiay 
advance  to  inspecto^and  a  few  are  , 
promoted  to  supervisor.  Some  as- 
semblers become  trainees  in  skilled 
trades  jobs  such  aS'tnachinist. 

Emplo^^mant  Outlook 

Employment  of  assemblers  is  ex- 
pected  to  grdw  faster  thM  the  aver- 
age for  all  occupations  through  the 
mid-1980's,  with  thousands  of  open- 
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ings  each  year.  Most  job  openings; 
however,  will  result  as  workers  retire, 
die,  or  leave  the  occupation. 

More  assemblers  will  be  needed  in 
ifianufacturing  plants  to  produce 
goods  for  the  Nations's  growing 
economy.  As -population  grows  and 
perspnal  income  rises,  the  demand 
for  consumer  products,  such  as  auto- 
mobile$  and  household  appliances, 
will  increase.  At  the  same  time,  busi- 
ness expansion  will  increase  the  de- 
mand for  industrial  machinery  and 
equipment. 

Most  assemblers  work  in  plants 
that  produce  durable  goods,  such  as 
automobiles  and  aircraft,  which  are 
particularly  sensitive  to  changes  in 
business  conditions  and  national  de< 
fense  needs.  Therefore,  even  though 
employment  is  expected  to  grow, 
jobseekers  may  find  opportunities 
scarce  in  some  years." 

Earnings  and  Working 
Conditions 

Wage  rates  for  assemblers  ranged 
from  about  $3  to  il  an  hour  in  1976, 
according  to  information  from  a  lim- 
ited-^number  of  union  contracts. 
Most  assemblers  covered  \>y  these 
contracts  made  between  $4  and  $'6 
an  hour.  Some  assemblers  are  paid 
incentive  or  piecework  rates,  and 
therefore  can  earn  more  by  worTcing 
more  rapidly.  *  * 

The  working  conditions  of  assem- 
blers differ,  depending  on  the  par- 
ticular job  performed.* Bench  assem- 
blers who  put  together  electronic 
equipment^may  work  in  a  room  that 
is  clean,  well  lighted,  and  free  from 
dust.  Floor  assemblers  of  industrial 
machinery  may  come  in  contact  with 
oil  and -grease,  and  their  working 
ai^as  may  be  quite  noisy  from  nearby 
machinery  or  tools  that  are  used. 
Worke^^  on  assembly  lines  may  be 
under  pressure  to  keep  up  with  the 
s^ed  of  thelines.  Since  most  assem- 
blers only  perform  a  few  steps  in  the 
assembly  operation,  assembly  Jbbs 
tend  to  be  more  monotonous  than 
other  blue-collar  jobs. 

Work  schedules  of  assemblers  may 
vary  at  plants  with  more  than  one 
shift.  Usually  in  order  of  seniority, 
workers  can  accept  or  reje<;t  a  cer- 
tain job  on  a  given  sliift. 

Many  assemblers  are  members  of 
labor  unions.   These  include  the  in- 

'  6'8 


ternational  Association  of  Machinists 
and  Aerospace  Workgire;  tlie^nterna- 
tionaUb^ibn  of  ElectricaT,  Ra^o^and 
Machipe  Workers;  the  International 
UniojK  United  Automobile,  Aero- 
space and  Agricultural  Implement 
Workers  of  America;  the  Interna- 
tional Brpthechood  of  Electrical 
Workers;  and  United  Steel^orkers. 

Source  of  Additional  Information 

*  Additional  information  about  em- 
ployment opportunities  for  assem- 
blers may  be  available  from  lopal  of- 
fices of  the  State  employment 
.-service. 


AUTOMOBILE  PAINTERS 

(i^.O.T.  845.781) 

Nature  of  the  Work 

Automobile  painters  make  bid  and 
damaged  motor  vehicles  "look  like 
new."  These  skilled  workers  repaint 
older  vehicles  that  have  Ipst  the  lus- 
ter of  their  original  paint,  and  make' 
fender  and  body  repairs  almost  in-* 
visible.  (Painters  who  work  on  the 
production  lines  at"  motor  vehicle 
manufacturing  plants  axe  discussed 
elsewhere  in  the  HandiMmiX 

To  prepare  an  -autMMbile  for 
painting,  painters  or  their  helpers  re- 
move tne  original  p^int  or  rust  using 
air-dr  electric-powered  sahders  and  a^ 
course  grade  of  sandpaper.  Before 
painting,  they  also  must  remove  or" 
protect  areas  which  they  do  not  want 
painted,  such  as  chrome  trim,  head- 
lights, windows,  and  mirrors.  Paint- 
ers or  their  helpers  cover  these  areas 
with  paper  and  masking  tape. 

When  the  car  is  ready,  painters  use 
d^spray  gun  to  apply  primer  coats  to ' 
the  Automobile  surface.  After  each 
coat  of  primer  dries,  th^y^^satid  the 
surface  until  it  is  smooth  before  ap- 
plying another  coat.  Final  sanding 
may  be  'uone  by  hand,  using  a  fine 
grade  of  sandpaper.  If  the*surface  to 
be  painted  is  not  smooths  the  paint 
job  will  be  rough  and  uneven.  Small 
nicks  aifd  scratches  -that,  cannot  be 
removedyby  ^^nding  are  filled  with 
automobl^  bo&y  putty. 

B^ore  painting  repaired  portions 
of  an  automobile,  painters  often  have 
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to  fni9L.  painNs  to  match  the  color  of 
:  the  car,  iliis  iiiiportant  part  of  the 
jbb  i^  when  pahit* 

faig  i^^hed  pj|ila  of  old^  cars  he-^ 

r^^w^^t^  color  often  fades 

*oyrfv|hc;-Ye       -  V' ' 
.   |||rfore  1^^^  pateters  ad* 

just;the  1^  {pray'guii  ac* 

cbrding  to  the  kind  of  lacquer  or 

.  enaiiiel  ^mg  used  and,  if  necessary, 
titoy  adjuftfthe  air-pressure  regulator 
to  objtiiin  the  correct  prcsssure.  If  the 
spray  i;uiit^ls;  not  adjust^  properIyr\ 
tte  paint  iiiay  ruivbr  go  oirtop  thinly? 
To  speed  drying,  the^u^vtiy^ace  the 
frejphly  painted  automobile  under 
b^at  lamps  or  iti  a  special  inffared 
oven  that  is  sealed* to  prevent  dust 
and  bugs  from  getting  onto  the  fresh  ^ 
paint.  After  the  paint  has  dried, 
painters  or  their  helpers  usually  pol- 
ish the  newly  painted  surface. 

Pracf  t  of  Employm«iit ' 

About  30,000  persons  worked  ^s 
automobile  painters  in  1976.  Almost 
two-thirds  .worked  in  shops  that  spe- 
cialize in  automobile  repairs.  Most 
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others  worked  for  automobile  and 

..  ..  ^ 

truck  dealers^ ''Some,  pa  inters  worked 
fdr  organizatiojiis  that  maintained 
and  repaired  their  own  fleets  of  mo- . 
tor  vehicles,  such  as /trucking  compa- 
nies and  buslines. 

Painters  are  employed  throughout^ 
the  county ,^but  are  concentrated  in 
'metropolitan  areas. 

Training,  Othor  Qualifications, 
and  Advancement 

'  r  automobile  painters  start  as 
helf!^  and  gain  their  skills/ informal-  * 
ly  by  worl^ing"  with  experienced 
painters.  Beginning  helf^ers  usually 
perform  tasks  such  as  removing  auto- 
mobile trim,  cleaning  and  sanding 
"^rfaces  to  be  painted,  and  polishing 
the  finished  wbrk.  As  helpers  gain 
e'xpefi^nce,  they  progress  to  more 
complicated  tasl^s,  such  a^  mixing 
paint  to  achieve  a  good  match  and 
using  spray'  guns  to  apply  primer 
coats  and  painting  small  areas.  Be- 
coming skilled  in  all  aspects  of  auto- 
mobile painting  usually  requires  3  to 
.4  years  of  on-the-job  training. 

*  «  A  small  number  of  automobile 
painters  learn  through  apprentice- 
sKip.  Apprenticeship  programs, 
which  generally  last  3  years,  consist 
of  on-the-job  training  supplemented 


Automobila  palntars  oHan  acquire  their  •kills  by  ardrMng  with  experfsnfe^  pAnters.. 


by  classroom  instrUption  in  arenas 
such  as  shop  safety  practices,  proper 
use  of  equipment,  and  general  paint- 
ing theory.     :  ^ 

Persons  considering  this  work  as  a 
career  ^ould  have  good  health,  keen^ 
eyesight,  and  good  color  sense.^ 
Courses  in  automobile-body  repair 
offered  by^high  schools  and  vocation- 
al schools  provide  helpful  experi- 
'ence.  Completion  of  high  school  gen- 
erally is  not  a  requirement  but  may 
be  an  advantage,  because  to  many<^ 
employers  high  school  graduation  in- 
diciates  that  the  person  has  at  least 
some  of  the  traits  of  a  good  worker, 
such  as  reliability  and  perseverance. 

An  experienced  automobile  paint- 
er with  supervisory  ability  may  ad- 
vance to  shop  supervisor.  Many  ex- 
periei\ced  painters  with  the 
"necessary  funds  open  their  own 
shqps. 

.    Employment  Outlook 

Employment  of  automobile  pafnt- 
ers  is  expected  to  increase  about  as 
fast  as  the  average  for  all  occupations^ 
through  the  mid-1 980's.  In  addition 
to  jobs  created  by  growth,  several 
hundred  openings  are  expected  to/, 
aris&  each  year  because  of  the  need 
to  replace  experieticed  painters  who 


retir^l^or  die.  Openings  a^lsb  will  occur 
as  some  painters  transfer  to  .othef 
occupations.  /  • 

Em^oyment  of  autoralobile  paint- 
yrs  is  expected  to^  increase  primarily 
because  more  .4otor  vehicles  will  be 
damaged  in  traffic  accidents.  As  the. 

.  number  of  vehicles  oh  thf  ro^d 
grows,  accident  losses  will  grow, 
even  though  better  highways,.  low,er 
speed  limits,  driver  training  courses, 
and  improved  bumpers  and  other 

.safety  features  on  new  vehicles  may 
slow  the  rate  of  growth. 

Most  persons  who  enter  the  occu- 
pation can  expec|  steady  work  be- 
cause the  automobile  repair  business 
is  not  affected  much  by  changes  in 
economic  conditions. 

Job  opportuhities  will  be  best  in 
heavily  populated  areas.  Many  shops 

.  in  ^mall  cities  do  not  have  enough 
business  , to --hire  trainees. 

Earnings  and  Working 
.  Coiftfitlons 

Painters  employed  by  automobile 
dealers  in  36  large  cities^ad  estimat- 
ed average  hourly  earnings  of  $8 .50 
in  1976,  compared  to  an  average  ot 
$4.87  for  all  honsupervisory  workers 
in  private  industry,  except  farming.  • 
Skilled  painters  usus^lly  earh' between 
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two  ahd  three  times  as  much. as  inex* 
perienced  helpers  and  trainees. 

Many  painters  employed  by  auto- 
mobile dealers  and  independent  re* 
pair  'Shops  receive  a  commission 
based  on  the  labor  cost  charged  to 
the- customer.  Under  this  method, 
'earnings  depend  largely  on  the 
amount  of  work  a  painter  does  and 
how  fast -it  is  completed.  Employers 
frequently  guarantee  theur  commis- 
sioned pair(|ers  a  miniMTn  weekly 
salary.  Helpers  apd  trainees  usually 
receive  an  hourly  ^ate  ^ntil  they  be^ 
come  sufficiently  skilled  to  work  on  a 
commission  basis.  Trucking,  cdmpa^ 
nies,  buslines,  and  other  organiza- 
tions .that  repair  their  own  vehicles, 
usually  pay  by  the  hoi^r;  Most  paint- ' 
ers'work  40  to  48  hours  a  week.' 

Automobile  painters  are  exposed^ 
'^to'fumes  from  paint  and  paint-mixing 
ingredients  -In  most  shops,  however, 
*  th(B  painting  is  dona'^inv^pecial^  venti- 
lated booths  that  protect  nhf^aint- 
ers.  Painters  also  wear  maslcs'to  'j^ij^qf 
tect  tHeir  noses  and  mouths.  Painters 
must  be  agile  .be<^ause  they  often 
bend  and  -^toop  while  working  to 
reach  aU^i^arts  of  the  car. 

M(a/iy  automobile  painters  belong 
to  unions,  including  the* International 
Association  of  Machinists  and  Aero- 
space Workers;  the  International 
.Union,  United  Automobile,  Aero- 
space ai|d  Agricultural  Implement 
Workers  of  Americd;  the  Sheet  Met- 
al Workers'  International  Associ- 
ation; and  the  International  Brother- 
hood of  Teamsters,  Chauffeurs, 
Warehousemen  and  Helpers,  of 
America  (Ind.).  Most  painters  who 
aire  unioh  members  work  for  the  larg- 
er automobile  dealers,  trucking  com- 
p^es,  and  buslines. 

Sources  of  Additional 
Information 

For  more  details  about  work  op- 
portunities, contact  local  employees, 
such  as  aytomobile-body  repair 
shops  and  automobile  dealers;  locals 
of  the  unions  previously  mentioned; 
or  the  local  office  of  the  State  em- 
ployment servicp.  The  State  employ- 
ment service  also  may  be  a  source' of 
information  about  apprenticeship 
and  other  programs  that  provide 
trairfing  opportunities" 
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is  to  adjust  .shoes  for  a  proper  fit.  On 
some  occasions,  however,' they  may 
have  to  ma^e  the  shoes  themselves. 
Racehorses  need  special  care  be- 
cause they  must  withstand  strenuoiis 
punishment  to  their  legs  and  hooves. 
Improper  shoeing  can  permanently 
damagg  a  valuable  horse.  Farriers 
who  shoe  racehorses  need  to  be  able 
to  recognize  weaknesses  in  a  horse's 
legs;  and  sho&Yt  accordingly.  Some 
horses,  for  example,  need  shoes  that 
are  thicker  on  the  outside  as  com- 
pared to  the  inside  edge  in  order  to 
walk  correctly.  To  shoe  a  horse,  far- 
riers begin  by  removing  the  old  shoe 
with  nail  snipper^  and  pincers.  Thei 
examine  the  horse's  hoof  Tor  bruises 
and  then  clean,  trim,  and  shape  the 
hoof.  When  the  hoof  is  ready,  they 
position  and  nail  a  shoe  onto  the  hoof 
and  fmish-by  trimming  the  hoof  flush 
to  the  new  shoe.  i 

Industrial    occupations-  that  are 
similar  to  blacksmith  include  forge 
r^ad^mad'^'^hQig^li^s  have  made  ^  and 'hammer  operator,  welder,  and- 
'^^(^i^^S^^^^  (Tii^^ccupations  are 

sic  taskM^H^^^ety  ffie  same."     •  ^discussed  elsewhere  in  the  Hand- 

The  firs-^mnga^lacksmith  must  book.) 
do  when  making  or  repairing,  any-  , 

thin^  mkfie  of  metal  is  to  heat  it  in  a      ^  .    Plages  of  Employment 

forge  to  soften  it.  Once  the  metjl'V^ .  ofe=4e  approximately  10,0Q0 


For  general  information  about  the 
work  of  automobile  painters,  write: 

Automotive  Service  Industry  Association,  230 
North  Michigan  Ave.,  Chicago,  III. 
60«0l. 

Automotive  Service  Councils,  Inc.,  188  Indus- 
trial Dr.,  Suite  112,  Elmhurst,  111.  60126. 


BLACKSMITHS 

(D.O.T.  356.381  and  610.381) 

^Nature  of  the  Work  ^ 

Years  ago  the  village  blaC^mith 
was  as  vital  to  a  community  as  the 
country  doctor.  No  oiie  else  could 
/  repair  a<  broken  wagon  wheel;  shoe  a 
I  horse,  or  forge  a  tool  to  sui^'a^£arm- 
er's  needs.  Today,  the  hlafcksmlh's 
work  still  is  important  in  fa<;^ories 
and  mines  where  heavy  metal  equip- 
ment must  be  repaired,  and  at  stables 
and  jcacetrabkii  Power  hammers  and 


begins  to  glow  red,  it  is  ready  for  tRe 
blacksmith  to  pick  it  up  wi.th  tongs; 
place  it  on  the  anvil,  and  begin  to 
shape  it  using  presses  and  power 
hammers.  On  repair  jobs  broken 
parts  are  rejoined  by  hammering 
them  together.  The  blacksmith  uses 
handtools  such  as  hammers  and  chis- 
els to  finish  the  task  at  hand,  often 
reheating  the  metal  in  the  forge  to*" 
keep  it  soft  and  workable. 

Before  a  metal  article  can  be  used,* 
it  mus^t  be  hardened.  To  complete 
this  stage  of  the  process,  the  black- 
smith reheats  the  metal  to  a  high 
temperature  in  the  forge  and  .then 
plunges  it  into  a  water  or  oil  bath. 
However,  metal  hardened  in  this  way 
is  brittle  and  can  break  under  stress. 
If  strength  is  important,  blacksmiths 
temper  the  metal  insteadv  To  do  this, 
they  heat  the  metal  to  a  lower  tem- 
perature than  they  use  for  har3ening, 
keep  it  hot  for  some  time,  and  then 
allow  it  to  cool  at  room  temperature. 

Blacksmiths    who  -  specialize  in 
shoeing  horses  are  called  farriers. 
Todayy  most. farriers  use  ready-made  . 
horseshoes  so  that  their. primary  job 


blacksmiths  employed  in  1976,  aN 
most  two-thirds  worked  in  factories, 
railroads,  and  mines.  The  remainder 
/worked  in  small  shops,  and  most 
were  self-employed.  Blacksmiths 
worktin  all  parts  of  the  country— in 
rural  communities  as  well  as  in  large 
industrial  centers.  ^ 

Most  farriers  are  self-employed 
and  contract  their  services  toyhorse: 
trainers  at  racetrack  stables  iand  U> 
owners  of  horses  used  for  private  or* 
public  recreation. 

Training,  Other  OKjallftcatlons, 
and°  Advancement 

Many  beginners  ent^r  the  occupa- 
tion by  working  asiiejpers  in  black- 
smith shops  or  large  industrial  firins 
that  employ  blacksmiths.  Others  err- 
ter  through  formal  apprenticeship' 
programs  and  transfer  from  related 
occupations  such  as  forge  operator 
or  hammer  operator.  Apprentice- 
ship programs  usually  last  3  or  4 
years.  The  programs  te^ch  blueprint 
reading,  proper .  use  of 'tools  and 
equipment,  heat-treatment  pf  metal. 


<3nrHBR  lNDUffI1U4L^M^  AND  RELATED  OCCUPATIONS 
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Many  b«ginn«fi  work  «•  h«lp«rs  in  Mccksmllh  •hops. 


and  forging  methods.  Most  appren- 
tices are  found  iki  large  industrial 
firn^s  rather  thai\_in  small  repair 
shops.  V^ational  school  or  high 
school  coiirses  in  metalworking  and 
blueprint  reading  are  helpfUl  to  per- 
sons'interested  in  becoming  black- 
smiths. / 

Many  farriers  learn  their  craft  by 
assisting  experienced  farriers.  Others 
may  t^e  a  shdrt  course/in  horse/ 
shoeing  lasting  about^  op^  'weeks 
^before 'gami^^g  experience  on  their 
own  or  as  fdlrriers*  assistants.  Courses 
in  horseshoeing  are  taught  in  several 
collegos/as  well  as  at  private  horse; 
shoeing  schools.  Most  of  these  are 
-  located  in  the  Midwest.  Persops  con- 
sidering en^r^olling  at  any  school 
should  talk  to  a  farrier  in  their  area 
concerning  the  school's  perfonnancfi/ 
in  producing  qualified  fkrriers.  At 
least  3  to  5  years  of  special  training 
or  experieQc6  are  needed  to  obtain 
the  skins  ^necessary  to  shbe  race-, 
horses^ 

Farriers  who  wish  to  work  at  race-  , 
-tracks  must  pass  a  licensing'^examina- 


'tion.  During  the  examination,  they 
must  demonstrate  their  knowledge  of 
corrective  shoeing  techniques  and 
the  proper  shoe  to  use  depending  on 
the  condition  of  the  horse's  hoof  or 
leg,  and  the  condition  of  the  race- 
track. The  examination  is  a  perform-' 
ance  test  and  does  not  require  a  writ- 
ten examination/"^ 

BlacksmlThs  must  be  in  good  phys- 
ical condition,  t^ouiiding  metal  and 
handling  heavy  tools  and  parts  re- 
quire considerable  strength  and^  ^miths^are  subject  to  bums  from  foifg 
cStamina.  Farriqrs,  of  course,  must 
have  the  patience  to  handle  horses. 


ERLC 


Opportunities  for.  advancement 
are  limited,  especially  for  black- 
smiths who  work  in  small  repair 
shops.  However,  blacksmiths  may 
advance  to  be  supervisors  or  inspec- 
tojs  i^  factories,  or  decide  to  open 
their  own  repair  shaps.  Blacksmiths 
also  may  be  able  to  transfer  to  relat- 
ed occupations  such  as  forger,^  ham- 
mer, arfd  press  operators. 

Farriers  may  open  their  own  shops 
or  travel  from  job  to  job  with  a 
portable  forge,  if  one  is  needed. 
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Those  with  sufficient  skills  to  pass  a 
licensing  examination,  may  find  em^ 
ployment  at  racetracks. 

EmploymMt  OuUodk  ' 

Employment<of  blacksmiths  is  eX" 
pected  ^^o  decline'  through  the  mid: 
I980's.  Forge  shops  are  lising  ma- 
chines to  produce  many  of  the  metal 
avticles  that  wer^  forn^erly  hand- 
made i)y  blacksmiths.  In.  additiol^, 
welders  are  dping  much  of  the  metal 
repair  .work  once  done  by  black- 
smiths. Nevertheless,  some  job  open- 
ings will  occur  as  expenei)iced-MSck- 

.  amitlis  retire,  die,  or  leave  the 
occupation  for  other  reason!. 

*  Employment  of  farriers  may  in^ 
crease  slightly  due  to  the  growing 
popularity  of  horseracing  and  th6  ib* 
creasing  use  of  horses  for  recreation- 
al:]^urposes.\Since  this  is  a  small  oc- 
cupation, however,  relatively''few  job 
openings  will  become  available, 

Eiimings  and  Working 
Conditions 

In  iinion  contracts  covering  a  num- 
ber of  blacksihiths  in  steel  plants  and 
in  the  shipbuilding  and  petroleum,  in- 
dustries, hourly  psly  ranged  from  $4 
to  $7.50  in  1976.  Earnings  of  black- 
smiths in  railroad  shops  averaged 
$6.87  an  hour  iii  1976.  According  to 
^limited  information,  yearly  earnings 
of  farriers  I  who  shoed  saddle  horses 
averaged  between  $10,000  and 
$12,000  a  >;ear  in  1976;  those'who 
shoed  r^ehorses  averaged  around 
$15,000  a  y*4r.  .  ; 

Blacksmith  shops  tend* to  be  hot 
and  noisy,  but  conditions  have  im- 
proved^ in  recent  yejars  because  of 
large A^entilating  fans  and  less  vibra- 
tion 'from  new  pdachines. 

^miths^  are  subject  to  bums  f    ^ 

es  and  heated  metals  and  ^uts  and 
^bruises  from  hc^ndling  tools.  Safety 


glasses,  gietal-tip  shoes,  face  shields, 
and  other  protective  devices  have 
helped  to  rediipe  injuries.  ' 

The  jobs,<)f  someofarriets  m^y  be 
seasonal.  During  the  summer 
months,  when  horses,  are  ridden 
more  often,  farriers  may  work  long 
hours  and  evjen  oh  weekends.  Also, 
those  wl^o  specialize  in  shoeing  race- 
horses often  work  at  several  different, 
racetracks  within  their  area  knd,| 
therefore,  must  travel  a  great  deal. 
In  areas  where,  horseracing  is  season- 
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al,  they  may  have  to  jnove  to  anotTier 
State  diifing  the  off  season. 

Many  blacksmiths  are  members  of 
the  ^ternatipnal  Brotherhood  of 
Boilenhakers;, .  Iron  Shipbuilders, 
Blacksmiths,  Forgers -  and  Helpers. 
Other  unions  representing  black- 
smiths include  the  United  Steel  work- 
ers of  America,  the  Industrial  Union 
of  Marine  and  Shipbuilding  Workers 
of  America,  and  the  International 
Union  of.  Journeymen  l4orseshoers. 

Sources  of  Additional 
\  information 

Fbr  details  about  training  bpportu- 
nities  iii  this  trade,  contact  local 
blacksmith  shops  and  local  offices  of 
the  State  em  plo)fment  service. 


BLUE^OLLAR  WORKER 
'     SUPERVISORS  . 


Nature  Qf  the  Work 

In  any  organization,  someone  has 
to  be  6oss..  For  the  millions  of  work- 
ers who  assemble  television  sets,  ser- 
vice automobiles,  lay  bricks,  unload 
ships,  or  perform  any  of  thousands  of 
other  activities,  ^  blue-tfollar  worker 
supervisor  is  the  boss.  These  supervi- 

'  sors  direct  the  Activities  of  other  fem,- 
ployees  smd  frequently  are  respon- 
sible foi^seeing  that  millions  Df 
\. dollars  worth  pf  equipment  and  ma- 
terials are  used  properly  and  effi- 

y  ciently.  While  blue-collar  worker  su- 
pervisors are  most  copimofnly  known 
as  foremen  or  forewomen,  they  also 
have  many  other  .titles.  In  the  textile 
industry  th^y  arie^  referred  to  as  sec- 
ond hands;  on  ships  they  are  known 
as  boatswains;  and^in  the  construc- 

'  tion  industry  they  are  often  called 
overseers,  straw  bosses,  or  gang  lead- 
efs. 

»  Although  titles  may  ^differ,  th^  job 
.  of  all  blue-collar  worker  supervisors  ^^ 
is  similar.  Thej^ell  other  employees 
what  jobs  are  to  be  done  and  make. 
nure  the  Jobs  are  done  correctly.  For 
c  A  ample,  loading  supervisors  at  truck 
terminals  assign  workers  ^to  load 
truck's,  and  then.check  that  the  mate- 
rialV  loaderf  correctly  and  ^tjjeajch 
truck  is  fully  used.  They  may  m'ark 
freight  bills  and  keep  charts  to  record 


the  loads  and  weight  of  each  tfupk.  In 
some  cases,  supervisors  also  do  the 
sam^work  as  ot^er  employees.  This 
is  especially  true  in  the  construction 
industry  where,  for  example,  brick- 
layer supervisors  also  lay  brick. 

Because  they  are  responsible  for 
the  ouitput  of  other  workers,  supervi- 
sors make  work  schedules  and  keep 

^production  and  employee  records. 
They  u^  considerable  judgment  in 
planning\nd  must  allow  for  unfore- 
seen problems  such  as  absent  work- 
ers and  machine  breakdowns.  Teach- 
ing employees  safe  work  habits  and 
enforcing  safety  rules  and  regulations 
are  other  supervisory  responsibilities. 
They  also  may  demonstrate  timesav- 
ing  or  laborsavingAtechniques  to 
workers  and  train  new  employees. 
In  addition  to  their  other  duties,' 

^blue-collar  worker  supervisors  tell 
their  subordinates  about,  company 
plans  and  policies';  reward) good 
workers  by  makihg  recommenda- 
tions for  wage  jncreases,  awards, *^or 
promp.tio/is;/  and  deal  with  poor 
workers  by  issuing  warnings  or  rec- 
ommending that  ifiey  be  fired  or  laid 
off  without  pay  for  a  day  or  more.  In 
companies  where  employees  belong 
tO'^labor  unions,  supejrvisor^  may 
meet  N^ith  union  ,repr)Keatatives  to 
discuss  work  problems  and  grievanc-  . 
es.  They  roust  know  the  provisions  of 


labor-management  contracts  and  run 
their  operations  according  to  these 
agreements. 

Places  of  Employment 

About '  1,445  ,OOCr  blue-cg-llar 
worker  supervisors  were  employed  in 
1976.  Although  they  work  for  almost 
all  businesses  and  government  agen- 
cies, over  half  work  in  manufactur- 
ing, supervising  the  producj^ion  of 
cars,  washing  machines,  or  any  of 
thousands  of  other  products.  Most  of 
the  rest  work  in  the  construction  in- 
dustry, in  wholesale  and  retail  trade, 
and  in  public  utilities.  Because  em- 
ployment is  distributed  in  much  the 
same  way  as  population,  jobs  are  lo- 
cated in  all  cities  and  towns. 

.  ■ 

Training,  Other  Qualifications, 
.and  Advancement 

When  choosing  supervisors,  em- 
ployers generally  look  for  experi- 
ence, skill,  and  leadership  qualities. 
Employers  place  special  emphasis  on 
the  ability  to  motivate  employees, 
ifnaintain  high  morale,  command  re- 
spec|:,  and  get  along  wifti  people. 
Completion  ^f  high  school  often  is 
the  minimum  educational  require- 
ment, and  1  or  2  years  of  college  or 
technical  school  c^n  be  very  helpful 
to  workers  who  want  to  become  su- 
pervisors. 
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l4ost  supiervisors  rise  through  the 
ranks — that  is,  they  are  promoted 
from  jobs  where  they  operated  a  ma- 
chine, or  worked  on  an^assembly 
line,  or  at  a  construction  "craft.  This 
work  experience  gives  theiti  the  ad- 
vantage jjljil^knowihg  how  jobs  Should 
^be  dont^^aAd  what  problems  may 
*anse«  It -aI$Q  provides  them  with  in- 
sight into  management  policies  and 
ehiployee  attitudes  towards  these 
policies.  Supervisors  are  sometimes 
former  union  representatives  who 
are  familiar  with  grievance  proce- 
dures and  union  contracts.  To  sup- 
plement this  work  experience,  larger 
companies  usually  have  training  pro- 
grams to  help  supervisors  make  man- 
agement decisions.  Smaller  compa- 
nies often  use  independent  training 
organizations  or  written  training  ma- 
terials. ^ 

Although  few  blue-collar  worker 
supervisors' are  college  graduates,  a 
'growing  ni^ber  of  employers  are 
'hiring  trainees  with  a  college  or  tech- 
nical school  background.  This  prac- 
tice is  most  prevalent  in  industries 
with  highly  technical  production  pro- 
cesses, such  as  the  chemical,  oil,  and 
electronics  industries.  Employers 
generally  prefer  backgrounds  in  busi- 
ness administration,  industrial  rela- 
tions, mathematics,  engineering,  or 
science.  The  trainees  undergo  on- 
the-jol?  training  until  they  are  able  to 
accept  supervisory  responsibilities. 

Supervisors  with  outstanding  abil- 
ity,'particularly  those  with  college 
education,  may  move  up  to  higher 
management  pdiitions.  In  ^manufac- 
turing, for  example,  they  may  ad- 
vance to  jobs  such  as  department 
head  and  plant  manager.  Some  sy- 
pervisors,  particularly  in  the  con- 
struction industry,  use  the  ex  per  i^ 
ence  and  skills  they  gain  to  go  into^ 
business  for  themselves. 

Employment  Outlook 

Employment  of  blue-collar  worker 
supervisors  is  expected  to'increase.at 
aboul  the  same  rate  as  the -average 
for  all  occupations  through  the  mid- 
1980's.  In  addition,  many  job  open- 
ings will  arise  as  experienced  supervi- 
sors retire,  die,  or.  transfer  to  other 
occupations. 

Pdpulation  growth  and  rising  in- 
comes will  stimiilate  demand  for 
goods  siich  as  houses,  air  cpndition- 


ers,  TV  sets,  and  carjs..  ^s  a"  result, 
more  blue-collar  w'orkVrs^will  be 
needed  to  produce  and<^mHlt^^ 
item's,  and  more  supervts^Srwill.  be 
needed  tonftrect  their  activities.  Al- 
though most  of  these  supervisors  will 
continue  to  work  in  manufacturing,  a 
large  part  of  the  increase  in  jobs  will 
be  due  to  the  expansion  of  nonmami- 
facturing  industries,  especially  in  the 
trade  and  service  sectors. 

There  is  usually  keen  competition 
for  supervisory  jobs.  Competent 
workers  who  possess  leadership  abil- 
<1ty  and  have  a  few  years  of  collge  are 
the  most  likely^o  be  selected. 

Earnings  and  Working 
Conditlona 

In  1976,  average  annual  earnings 
of  blue-collar  worker  supervisors 
who  worked  full  time  were  $15,149; 
compared  jvith  $12,946  for  workers  - 
in  all  occjtipations.  Supervisors  usu- 
ally are  salaried.  Their  salaries  gener- 
ally are  determinedl)y  the  wage  rates 
of  the  highest  paid  workers  they  su- 
pervise. For  example,  some  compa- 
nies keep  wages  of  supervisors  about 
10  to  30  peicent  higher  than  those  of 
their  subordinates.  Some  supervisors 
may.  receive  overtime  pay. 

Since  supervisors  are  responsible 
for  the  work  of  other  employees, 
they  generally  work  more  than  40 
hours  a  week  and  are  expected  to  be 
on  the  job  before  other  workers  ar- 
rive and  after  they  leave.  They  some- 
times do  paperwork  at  home,  such  as 
m&king  work  schedules  or  checking 
employee  time  cards,  and  may  find 
themselves  worrying  about  job-rblat- 
ed  projblems  after  work.  « 

Working  conditions  vary  from  in- 
dustry to  industry.  In  factories,  su- 
pervisors may  get  dirty  around  ma- 
chinery and  materials  and  have  to 
put  up  with  noisy  factory  operations. 

Some  supervisors  who  have  limited 
authority'may  feel  isolated,  neither  a 
member  of  the  work  force  nor  an 
important  part  of  management.  Qn 
the?  other''  hand,  supervisors  have 
more  challenging  and  prestigious 
jobs  than  most  blue-collar  workeKs^ 

■       .  ■ 

Sources  of  Additional 
Information 

A  bibliography  of  career  literature 
on  management  opcupatipns  is  avail- 
able from: 


American  Managentent  Rssociation,  135  Westj 
50th  Sl,  New  York,  N.Y.  I«020.  ^ 


BOiLERMAkHiiiGK.v 
OCCUPAJIGNS^^  /"^^^ 

Nature  of  the  Work 

Boilers,  vats,  and  other  large  ves- 
sels that  hold  liquids  and  gases  are 
essential  to  manyMndustries.  Boilers, 
for  example,  supply  the  steam  that 
drives  the  huge  turbines  in  electric 
utility  plants  and  ships.  Tanks  and 
vats  are  used  to  process  and  store 
chemicals,  oil,  beer,  and  hundreds  of 
other  products.  Layout  worker^  and 
fittejTS  help  make  the  parts  for  these 
vessels,  and  boilermakers  assemble 
them. 

Layout  workers  (D.O.T.  809.381 
and  .781 )  follow  blueprints  in  mark- 
ing off  lines  on  metal  plates  and 
tubes.  These  lines  serve  as  guides  to 
othe  workers  in  the  shop  who  cut 
the*  metal  and  then  shape  it  on  lathes 
or  use  otheir  shaping  tools  such  a^ 
grinders  to  produce  the  finished  piec- 
es. Layout  workers  use  compasses, 
scales,  gauges,  and  other  devices  to 
make  measurements.  Their  measure- 
ments must  be  precise  because  errors 
may  be  difficult  or  impossible  to  cor- 
rect once  the  metal  is  cut. 

Before  the  boiler  parts  are  assem- 
!b\^d,  fitters  (D.O.T.  819.781)  see^ 
that  they  fit  together  properly.  These 
workers  use  bolts  or  temporary 
welds,  called  tackwelds,  toohold  the, 
parts  in  place  while  they  check  ,the 
parts  to  isee  that  they  line  up  accord- 
ing to  blueprints.' Where  alterations 
are  necessary,  fitters  use  grinders  or 
cutting  torches  to  remove  excess 
metal,  and  welBing  tnachines  to  fill  in 
small  gaps.  If  large  gaps  appear,  a 
new  piece  may  have  to  be  cut.  Also, 
fitters  use  drills  to  liifS  up  rivet  holes. 

Small  boilers  may  be  assembled  at 
the  plant  where  they  are  made;  how- 
ever, once  the  pieces  for  a  larger 
boiler  or  tank  have  been  cut  out  and 
checked  for  a  proper  fit,  they  are 
transported  to  the  shop  or  construc- 
tion site  where  they  are  to  be  used. 
There,  boilermakers  (D.O.T. 
805.28 1 )  assemble  and  erect  the  ves- 
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seU  using  rigging  equipment  such  as 
hoists  and  jacks  to  lift  heavy  metal 
parts  into  place,  and  then  we|d  or' 
rivet  the  perts  together.  After  a*  boil- 
er is^completed,  they  t^jt  it  for^leaks 
or  other  defects. 

Construction  boilermakers  also  in? 
stall  auxiliary  equipment  on  boilers 
and  othifT  vessels.  For  example,  they 
ii^stalt  vapor  barriers  on  open-top  oil, 
gas,  and  chemical  storage  tanks  to 
t^^CYCnt  fumiSs  from  polluting  in  the 
air.  BbilermaJcers  also  install  air  pol- 
lution control  equipment,  such  as 
precipitators  and  smote  scrubbers, 
in  electric  plants  that  burn  high  sul- 
fur coal. 

Boilermakers  also  do  repair  jobs. 
For  example,  boilers  occasionally  de- 
velop leaks:  When  they  do,  boiler- 
makers  find  the  cause  of  the  prob- 
lem, and  then  they  may  dismantle  the 
boiljer,  patch  weak  spots  with  metal 
stock,  replace  defective  sections  with 
new  parts,  or  strengthen  joints.  In- 
stallation and  repair*  work  usually 
must  meet  State  and  local  safety 
standards. 

Places  of  Employment 

"  'About  34,000  boilermakers,  lay- 
out workers,  and  fitters  were  em- 
ployed in  1976.  Of  these,  several 
thousand  boilermakers/ worked  in  the 
construction  industry,  mainly  to  as- 
sembla  and  erect  boilers  and  otheira 
pressure  vessels.  Boilermakers  also 
were  employed  in  tlie  maintenance 
and  repair  departments  of  iron  and 
steel  plants,  petroleum  refineries, 
railroads,  shipyards,  and  electric 
powerplai}^.  Large  numbers  worked 
in  Federal  Government  installations, 
principally  in  Navy  shipyards  and 
Federal  powerplants.  Layout  work- 
ers and  fitters  worked  mainly  in 
plafits  that  make  fire-tube  and  water- 
tube  boilers,  heat  exchangers,  heavy 
tanks,  and  similar  products. 

Boilermaking  workers  are.  em- 
ployed throughout  the  country,  but 
employment  is  concentrated  in  high- 
ly industrialized  areas,  such  as  New 
Yoirk,  Efiiladelphia,  Chicago,  Pitts- 
burgh,^ ouston,  San  Francisco,  and 
Los  Angeles. 


Training,  Other  Qualifications, 
and  Advancement 

Many  people  have  become  boiler- 
makers by  working  for  several  years 
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as  helper^  to  experienced  boilermak-^ 
ers,  but  most  training  authbritie^ 

^agn^that  a  formal  apprenticeship  is 
the  best  way  to  learn  this  trade.  Ap- 
prenticeship programs  usually  con- 
sist of  4  years  of  on-the-job  tr^ning, 
suppjemented  by  about  150  hours  of 
classroom  instruction  each  year  in 

>^subjects' such  as  blueprint  reading, 
shop  mathematics,  and  welding.  Ap- 
prentices often  have  to  travel  from 
one  area  to  another,  since  there  is 
not  always  work  available  in  their  lo- 
cality. 

Most  layout  workers  and  fitters  are 
hired  as  helpers  and  learn  the  craft 
by^. working  with  experienced  em- 
ployees.-It  generally  takes  at  l^ast  2 
years  to  become  a  highly  skilled  lay- 
out worker  or  fitter. 

When  hiring  apprentices  or  help- 
ers., employers  prefer  high  school  op 
vocational  scl)ooKgraduates.  Courses 
in  shop,  mathematics,  blueprint  read- 
ing, wading,  and  machine  metal- 
working  provide  a  useful  background 
for  all  boilermaking  Jobs.  Most  firms 
require  applicants  to  pass  a  physical 
examination  because  good  health 
and  the  capacity  to  uo  heavy  work 
are  necessary  in  these  jobs.  Mechani-. 
cal  aptitude  and  the  manual- dexterity 
needed  to  handle  tools  also  are  im- 
portant qualifications. 

Layout  workers  and  titers  may 
beco'me  boilermakers  or  adyance  to 
shop  supervisors.  Boilermakers  may 
become  supervisors  for  boiler  instal- 
lation coatractors;  a  few  may  go  into 
business  for  themselves. 

^  '   ■  ' 

Employment  Outlook 

Employment  in  boilermaking 
occupations  is  expected  to  increase 
much  wasterthan  the  average  for  all 
^occupations  through  the  mid-1980's.  - 
In  addition  to  the  Job  openings  result- 
ing from  employment  growth,  other 
openings  will  arise  each  year  as  expe- 
rienced workers  retire,  die,  or  trans- 
fer to  other  fields  of  work. 

The  construction  of  many  new 
electric  powerplants,  especially  nu- 
clear plants,  will  create  a  need  for 
additional  boilers  and  will  cause  em- 
ployment of  boilermakers,  layout 
workers,  and  fitters  to  increase. 
'  The  expansion  of  other  industries 
that  use  boiler  products,  such  as  the 
chemical,  petroleum,  steel,  and  ship-  . 
building  industi:ie|,  will  further  in- 


crease the  demand  for  these  workers. 
Also,  as  niore  laws  are  enacted  to 
provide  cleaner  air,  more  boilermak- 
ers will  be.  needed  to  install  pollution 
control  equipment.  .  . 

Despite  the  jsxpected  overall  in- 
crease inl  employment,  most  of  the 
industries  that  purchase  boilers  are 
sensitive  to  economic  conditions. 
Therefore,  during  economic  down-"^ 
tum^  some  boilermakers,  fitters,  and 
layout  workers  may  be  laid  off,  and 
others  may  have  to  move  from  one  - 
area  of  the  country  to  another  to  find 
employment. 

Earnings  and  Working 
Conditions 

According  to  a  national  survey  o^ 
workers  in  the  construction  industry, 
union,  wage  rates  for  boilermakers 
averaged  $1Q.0 3  an  hour  in  1976, 
compared  witTf^9.47,  for  all  building 
trades.  Boilermakers'  employed  in 
railroad  shops  averaged  about  $7  an 
hour  in  1 976. 

Comparable  wage  data  were  not 
available  for  boilermakers  employed 
in  industrial  plants.  However,  wage 
rates  were  available  from  union  con- 
tracts that  cover  many  boilermakers, 
layout  workers,  and  fitters  employed 
in  fabricated  plate  work  and  the  pe- 
troleum and  shipbuilding' industries 
in  1976.  Most  of  these  contracts 
called  for  hourly  rates  ranging  from 
about  $5.50  to  $10.  Generally,  lay- 
out workers  e&rned  more  than  boiler- 
makers, a|B  boilermakers  earned 
more  thanlptters. 

When  assembling  boilers  or  mak- 
ing repairs,  boilermakers  often  work 
in  cramped  quarters  and  sometimes 
at  great  heights,  since  large  boilers 
may  be  over  10  stories  tall.  Some 
work  also  must  be  done  in  damp, 
poorly  ventilated  places.  Thus  boiler-  , 
making  is  more  hazardous  than  many 
other  metalworking  occupations. 
Employers  and  unions  attempt  to 
eliminate  injuries  by  promoting  safe- 
ty training  and  the  use  of  protective 
equipment,  such  as  safety  glasses  and 
metal  helmets. 

'Most  boilermaking  workers  belong 
to  labor  unions.  The  principal  union 
is  the  International  Brotherhood  of 
Boilermakers,  Iron  Shipbuilders, 
Blacksmiths,  Forgers  and  Helpers. 
Other  workers  are  members  of  the 
Industrial  Union  of  Marine  and  Ship- 
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building  Workers  ^of  America;  the 
6iU  Chemical  and  Atomic  Workers^ 
International  Union;  and  the  United 
Steelworkers  of  America. 

Sources  oy|dditlpn«l 

For  further  irtforpi ftifi^  regarding 
boilermaking  apprenticSsnips  or  oth- 
er training  opportunities,  contact  lo- 
cal offices  of  the  unions  previously 
. mentioned ,  loca^construction  com- 
panies and  boiler  manufacturers,  or 
the  local  office  of  the  State  employ- 
ment service. 


BOILER  TENDERS 

(D.O.T.  951.885) 

Nature  of  the  Work 

Boiler  tenders  operate  anti  main- 
tain'the  steam  boilers  that  power  in- 
dustrial machinery  and  heat  facto- 
ries,' offices,  and*  other  buildings. 
.  They  al^  may  operate  waste  heat 
boilers  that  burn  trash  aiSd  other  sol- 
id waste. 

Boiler  tenders  control  the  me- 
chanical or  automatic  devices  that 
regulate  the  floW  of  air  and  fuel  into 
the  combustion  chambers.  They 
may,  for  example,  start  the  pulveriz- 
ers or  stokers  to  feed  coal  into  the 
firebox  or  start  the  oil  pumps  and 
heaters  to  ignite  burners. 

These  workers  may  be  responsible 
for  inspecting  and  maintaining  boiler 
equipment.  This  includes  reading 
meters  and  gauges  attached  to  the 
boilers  to  ensure  safe  operation. 
Sometimes  boiler  tenders  make  mi- 
nor repairs,  such  as  packing  valves  or 
replacing  faulty  indicators. 

Boiler  tenders  also  chemically  test 
and  treat  water  for  purity.  In  this 
way,  they  prevent  corrosion  of  the 
boiler  and  buildup  of  scale. 

Boiler  tenders  often  are  supervised 
by  stationary  engineers  who  operate 
and  maintain  a  variety  of  equipment, 
including  boilers,  diesel  and  steam 
engines,  and  refrigeration  and  air- 
conditioning  systems.  (Additional  in- 
formation on  stationary  engineers 
appears  elsewhere  in  the  Handbook.) 


Boli«r  t«ndm  may  advance  to  slattonary  englnMrt. 


«        Places  of  Employment 

About  one-half  of  the  73,000  boil- 
er  tenders  employed  in  1976  worked 
in  factories.  Plants  that  manufacture 
lumber,  iron  and  steel,  paper,^hemi- 
cals,  and  stone,  clay,  and  glass  prod- 
ucts are  among  the  leading  employ- 
ers of  boiler  tenders.  Public  utilities 
also  employ  many  of  these  workers. 
Many  others  worked  in  hospitals, 
schools,  and  Federal,  State,  and  local 
governments. 

Although  boiler  tenders  are  em- 
ployed in  all  parts  of  the  country, 
most  work  in  the  more  heavily  popu- 
lated areas  where  large  manufactur- 
ing plants  are  located. 

Training,  Other  Qualifications, 
and  Advancement 

Some  large  cities  and  a  few  States 
require  boiler  tenders  to  be  licensed* 
An  applicant  can  obtain  the  knowl> 
edge  and  experience  to  pass  the  li- 
cense examination  by  first  working  as 
a  helper  in  a  boiler  room.  Applicants 
for  helper  jobs  should  be  in  good 
physical  condition  and  have  me- 


chanical  apt^ude  and  manual  dexter^ 
ity.  High  scnfool  courses  in  mathe- 
matics, motor  mechanics »  chemistry, 
and  blueprint  reading  also  are  helpful 
to  persons  interested  in  beconiing 
boiler  tenders.  ^        , .  ♦ 

There  are  two  types  of  boiler,  ten- 
ders' licenses — for  low  pressure  and  . 
high  pressure  boilers.  Low  pressure 
tenders  operate  boilers  generally 
used  for  heating  buildings.  High 
pressure  tenders  operate  the  more 
powerful  boilers  and  auxiliary  boiler 
equipment  used  to  power  machinery 
in  factories  as  well  as  heat  large 
buildings,  such  as  high-rise  apart- 
ments. Both  high  and  low  pressure 
tenders,,  however,  may  operate 
equipment  of  any  pressure  if  a  sta- 
tionary engineer  is  on  duty. 

Due  to  regional  differences  in  li- 
censing requirements,  a  boiler  tender 
who  moves  from  one  State  or  city  to 
another  4ay  have  to  pass  an  exami- 
nation for  a  new  license.  However, 
the  NatioiTal  Institute  for  Uniform  Li- 
censing of  Power  Engineers  is  cur- 
rently assisting  m^ny  State  licensing 
agencies  in-  adopting  uniform  licens- 
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ing  requirements  that  would  elimU 
nate  tl^is  problem  by  establishing 
reciprocity  of  licenses. 

Boiler  tenders  may  advance  to  jobs 
as  stationary  engineers.  To  help  them 
advance,  they  sometimes  supplement 

,  their  on-the-job  training  by  taking 
courses  in  chemistry,  physics,  blue- 
print reading,  electricity,  and  air- 
conditioning  and  refrigeration.  Boil- 
er tenders  also  may  become  mainte- 

,  nance  mechanics. 

'  Emjploymint  Oufiook' 

.  Emj^loyment  of)  boiler  tenders  is 
^  expected  to  declini^  through  the  mid- 
f980's  as  more  new  boilers  are' 
equipped  with  automatic  controls. 
Nevertheless,  a  few  thousand  open- 
ings will  result  each  year  frojn  the 
need  to  replace  exp^rtelhced  tenders 
,  who  retire,  die,  or  transfer  to  other 
occupations.         -  ' 

Earnings  ai\d  Working 
Conditions 

Boiler  tenders  h$)d  average  hourly  ' 
earnings  of  $6.20,  according  to  a 
survey  of  19  metropolitan  areas  in 
1976.  This  was  higher  than  the  aver-, 
age  for  all  nonsuperVisory  workers  in 
private  industry,  except  farming. 
,The  average  for  tenders  in  individual 
...areas'  ranged  from  $3.63  in  Green- 
villi',  S.C.,  to  $7.48  in  DetroU<M»ch. 

Modern  boiler  rooms  usually  are~ 
clean   and   well-lighted.  However, 
boiler  tenders  may  have  to  work  in 
awkward  positions  and  be  exposed  to 
^.oeise,    heat,    grease,    fumes,  and 
^/ smoke.  They  also  are  subject  to 
burns,  falls,  and  injury  from  defective 
boilerk  or  moving  parts,  such  as  pul- 
verizers and  stokers.  Modern  equip- 
ment ayad\safety  procedures,  how- 
ever, %ave  reduced  accidents. 
The  principal  unions  organizm 
"    boiler  tenders  iare  the  International'^ 
Brotherh'ood  of  Firemen  and  O'ihers 
aiid  the  International  iJnion  of  Oper- 
ating Engineers. 

■  t  ■ 

^  Sources  of  Additional 
Information  ,  ' 

-  information  about  trailing  or  work 
-opportunities  in  this  tradfe  is  a^faila^)le 
'  from  local  offices  of  State  employ- 
ment servipes,  locals  of  the  Interna- 
tional Brotherhood  of  Firemen  and 
Oilers,  locals  of  the  International 


Union  of  Operating  Engineers,  and 
from  State  and  local  licensing  agen- 
cies. 

Specific  questions  about  the  na- 
ture of  the  occupation,  training,  and 
employment  opportunities  may  be 
referred  to: 

National  Association  of  Power  Engineers,  Inc., 
176  West  Adams  St.,  Chicago,  111.  60603. 

International  Union  of  Operating  Engineers, 
1125  17th  St.  NW.,  Washington,  D.C. 
^      20036.  ^  , 

For  infctmation  concerning  reci- 
procity of  >9oiler  tenders'  licenses 
anjpng  various  cities  and  States,  con- 
tact: 

if4ational  Institute  for  Uniform  Licensing  of 
Power  Engineers,  l76  West  Adams  St., 
Suite  191 1,  Chicago,  111.  60603.  ' 
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ELECTROPLATER$ 


(D.O.T.  500.380  and  .78,1  through 
'  .  .886)*  ^ 

Nature  of  the  Work  . 


Electroplating  is  a  commonly^used 
manufacturing  process  that  gives 
metal  or  plastic  articles  a  protective 
surface  or  an  attractive  appearance. 
Products  that  are  electroplated  in- 
clude items  as  different  as  automo- 
bile bumpers,  silverware,  costume- 
jewe/ry,  and  |et  engine  parts.  In  all 
cases,  however,  the  object  being  plat- 
ed is  connected  to/ one  end  of  an 
electric  circuit^and  placed  in  an  ap- 
propriate solution.  The  othef  end  of 
the  electric  circuit  it  C9nnected  to 
the  platipg  material.  9ly  controlling 
the  amount  of  electricity  that  flows 
from  the  plating  material  thrgu^  the 
solution  and  to  the  object  Being  plat- 
ed, electroplaters  control  the  amount 
of  chromium,  nickel/  silver,  or  other 
metal  that  is  applied  to  the  finaA 
product. 

Prior  to  electroplating  any  object, 
electroplaters  study  the  job  specifica- 
tions which  indicate  the  parts  of  the 

nobjectsno  be  platedr4he  type  of  pla,l- 
ing-metal  to  b6::apf'pli^dt  and  the  de- 
sired thick/iess  of  the-plating.  FoUc^w- 

^ing  these  specifica/ions,  they  prepare 
the  plating  sblutioKJby  carefully  add 


In  preparing  an  article  for  electro- 
plating, platers  may  first  cover  parts 
of  it  with  lacquer,  rubber,  or  tape  to 
keep  these  parts  from  being  exposed 
to  the  plating  solution.  Theyohen  ei- 
ther scour  the  article  or  dip  it  iiao  a 
cleaning  bath  to  removfe  dirt'Vnd 
grease  before  putting  it  into  the  sol\f- 
tion. 

Electroplaters  must  carefully  in- 
spect their  work  for  defects  such  as 
-minute  pits  and  nodules.  They  thay 
use  ajnasnifying  gla^s  to  examine  the 
surface  aAd  microiSeters  airacalipers 
to  check  the  plating  thickness. 

Skill  requirements  and  work  per- 
formed vary  by  type  of  shop.  All- 
round  platers  in  smsHl  shops  analyze 
solutions,  do  a  great^  variety  of  plat- 
in¥,  calculate  the  time  and  current 
n^ded  for  various  types  of  plating, 
anli  perform  other  technical  duties. , 
They  also  may  order  chemicals  ahd 
otheV  supplies  for  their  work.  Waters 
in  larger^  shops  .usually  carry  out 
more  specialized  assignments  that  re- 
quire less  extensive  knowledge. 

Places  of  Employment  p 

About  36,0J)5  people  worked  as 
electroplaters  in  1976.  About  half  of 
them  worked  in  shops  that  special- 
ized in  metal  plating  and  polishing 
for  manufacturing,  firms  and  other 
customers.  Virtually  all  of  the  re- 
maining'platers  worked  in-plants  that 
ma'^ufactured  plumbing  fixtiiresT* 
.cooking  utensils,  household  appli- 
ances;iclectrQnic  components,  motor ' 
vehicles,  and  'o\her  metals  products. 
The  Federal  Government  employed 
a  few  platers  .for  maintenance  pur- 
poses at  a  number  of  military  and 
civilian  installations^ 
.  ElectVoplatdrs  work  in  almost  ev- 
ery paK  of  the  country,  although 
mostXvork  in  the  Northeast  and  Mid- 
west, ne^r  the  centers  of  the  metal- 
working  industry.  Large  nujnbers  6f 
electroplaters  ^^rk  ijj^Lps  Angeles, 

San  I  jl   (  liii  iMF'i  York, 

I>etroit,"Cl^eland,  Prudence,  and  ' 
Newark.  ■ 

Training,  Other  Qualifications, 
and  Advancement^ 


0 
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ing  ti\e  proper  amounts 
chemicals. 


<t.  Most  electroplaters  learn  the  trade 
on  the  jab  ,by^  helpirtg  experienced 
d.t)^pesof    platers.  It  usually  takes  at  least  3 
years  to  become^  an  all-round  plater. 
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Elvdroplators^dlp  •Ircratt  wing  pivot  In  pUUng  solution. 
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Platers  in  large  shops  usually  are  not 
required  to  have  an  all-round  knowl- 
edge of  plating,  ^^nd  can  learn  their 
jobs  in  much  t^s  time.  However, 
workers  who  receive  s^uch  limited 
training  genera^y  have  difficulty  nn 
'transfcfring  tdf  shopsj  doing  electro- 
platin£.^vith  netals  ox^ytisid^  their  spe-^ 
cialtjf  '   ,  -       *     *  - 

A  vnall  propqrt'icvi  <)f  electro  plat- 
ers receive  all-rdu-jad  training  by 
working  3  or  4' years  as  an  appren-'  * 
tice.  Apprenticeship  programs  com- 
bine on-the-job  twining  aad  related^ 
classroom  instruction  in  the  proper- 
ties of  metals,  eliemistrgi  and  decf- 
tricity  as  applied  t^^>ii^nng.  Appren- 
tices ^o  progressively  more  difficult  % 
work  as  their  skill  arul(knqwledgfl£in- 
'<crease.  pj^the  thirci  year,  they  dfiler- 
i^in^'^Cleaning  mc(thOd|;s,  dp  plating 
without  sqpervisiom  make  soliUtons; 
examiiie  {j^tihg  results,  and>^irect 


helpers.  Qi^Iified  platers  may  be- 
come superv»<^.  Some  ele|Ctroplat- 
ers  who  .under<s%and  the  chemical 
prdcesses  of  electroplatrn|f  ancj'the 
chemical  characteristics  of  me^ls, 
and  who  havei/an  outgoing  personal- 
ity, may  become  sales  representa- 
tives for  metal  j^roducts  wholesalers 
k>T  manuf^ctureVs.  Electroplaters 
*^ith  the  necessary  capital  may  go 
into  business  for  themselves, 

A  few  people  take  a  I-  or  2-year 
eiectroplating^^course  in  a  junior  (Col- 
lege, technical  institute,  or  vocjation- 
al  Mgh  schopl.  In  addition,  many 
branches  of  the  American  Elefctro- 
[Maters  Society  give^basic  courses  in 
electroplating.  Persons  who  wish  to 
;b^come  electroplaters  will  find  high 
school  orr^vocational  school  coursed 
in  chemistry,  electricity,  physici, 
mathematics,  and  blueprint  reading 
helpful..  p 


Employment  Outlook  | 

Employment  of  electroplaters  is 
expected  to  gi;ow  morcslowjy  than 
the  average  for  all  occupations 
through  the  mid- 1 980*s.  Besides  em- 
ployment growth,  other  opening  will 
result  from  the  iieed  to  teplace  iexpe- 
rienced  workjec;s  who*  retire,  die,  6r 
leave  the  occupation  for  other  i^a-  1 
sons.  Opportuni^es  are  expected  to 
be  favorable  for  individuals  who. . 
wantjobs'as  ^lectroplaters.*^ 

ExpanSfmraf  Xhe  metal^Vorking  in- 
dustries and  the  electroplating  of  a 
Woadening  group «f  metals  and  plas-  • 
tics  are  expected  to  increase  the  need 
for  electroplaters.  However,  employ^- 
nicnt  growth  wilKbe  somewhat  re- 
stricted by  the  increasing  application 
of  automated,  plating  equipment  and 
water  effluent  standards  established 
by  the  Environmental  Protection 
Agency.  Such  standards  will  require 
plants  to  instal}^  equipment  JM'ith  addi- 
tional wateiCpoIlution  coHl'trols  to 
prevent  pollution  of  istreams  and  wa- 
ters. This  pew  non -polluting  plating 
equipmcfnt  will  increase  cost  of  elec« 
troplating  anfd  thus  will  reduce  the 
demand  for  electroplated  products 
and  electroplaters. 

Earhlngs  and  Working 
Conditions  y 

Hourly  wage  rates  fonelectrbplat- 

/>ers"range<f  from  $2.75  to  $9.80  in 
.f976,  a^ording  to  the  limited  infor- 
mation available.  During  apprentice- 
ship or  on-the-job  training,  a  work- 
er's wage  rate  starts  at  about  6p  to  70 
percent  of  an  experienced  worker's 
rate  anc|  progresses  to  the  full  rate  by^ 
the  eifd  of  the  tf^ning  period.  Elec- 

,  tropiaters  normally  receive  premium 
pay  for  working  night  shifts. 

Occupational  hazards .  associated 
with  plating  work  inct\idle  burns  from^ 
splashing  acids  and  jinhalation  of;^, 

^  toxic  fumes,  Hi|mjdity  lan^odor  also^  . 
are  problems  in  electr^pjjting  plants.  ^ 
However,  most  piatus'Have  yehtila- 
tion  systems  and  oth^r  safety  devi^ses 
that  h^ve  reduced  occupational  haz- 
ards. .-Elotective*  clothing  ^^d  boots 

r  provide  additional  prot^efion.  Elec- 
troplate^ are  on  th^ir  feet  most  of 
^  th^ir  wqrk^ay  knd  dp  niuch  reaching, 
lifting,  bendiojg  and  carrying;.  Gener- 
alfy,  mechanical  devices  ^re  usecj^oj? 
Jifting,  but  at  times  the  worker  must 
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lift  and  cany  objects  weighing  up  to 
•  100  poundi.  ;  • 

Some  platers  are  members  of  the 
Metal  Polishers,  Buffers,  Platers  and 
Helpers  International  Union.^  Other 
platers  KaVe  been^organized  by  the 
International  Union,  United  Auto- 
mobile* Atrospace  and  Agricultural 
Implement  Workers  of  America,  and 
the  International  Association  of  Ma^ 
chinists  and  Aerospace  Work^s.  I' 

SourcM  of  AddltlonWf 
Information 


i 


^  Information  on  the  availability. of 
apprenticeships  or  on-the-job  train- 
ing may  be  obtained  from  State  em- 
ployment offices  and  local  union  of- 
fices. Training  opportunities  may 
also  be  located  by  contacting  manu- 
facturing plants  and  job  shops  that  do 
electroplating. 

•  For  more  specific  information 
about  job  opportunities  and  trafning, 
write 'to: 

American  Electroplatera  Society,  Inc.,  1201 
Lousiana  Avenue^  Winter  Park,  Florida 
23609.  S-^' 

National  Association  of  Metal  Finishers,  22 
«    South  Park,  Montcf^r,  N  J.  07042.  » 


FORGE  SHOP 
. .        OCCUPATIONS  • 

^    iporging  is  ope  of  ^the  oldest  meth-  ^ 
^ods  of  working  aii^shaping  ^flfetals. 
^^e  exceptional,  sti^pi^h  of  forged 
jntetal  parts  makes  this^n  often  used 
method  of  forming  products  that 
must  withstand  heavy  ,  wear.  ^Man>^ 
machine  tools  such  ^  wrenches  and. 
drill  bits  ^re  for^d  becausejfiey  are^^ 
subjected  td Constant  stress  ami  pres-.^li 
sure.  ^ 

The  simplest-  forging  method  is 
hand  forging  done  by  a  blacksmith. 
Modern  forge  shops,  however,  sub- 
stitute heavy  power,  equipni^nt  and 
dies  (tools  that  shape  metal)  for  ih^. 
blacksmith's  hammer  and  anvil.  In ^ 
this  way,  prodi^cts  can  be  forged  in 
"  much  greater  quantity.  F'ive  employ- 
ees operating  a  large  forging  machine 
can  turn  out  more  forgings  in  an  hour 
than  fivh  blacksmiths' canjnake  in  a 
y^ar.     |  • 

f ost  forcings  are  steel;  but  altimi-  ^ 
ndm,  copper,  brass,  bronce,  and  oth- 
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er  metals /also  are  forged.  Nonfer- 
rous  forgings  are.us'eful  in  many 
critical  applications,  for  example, 
aircraft  landing  gear.  Some  of  the  ad- 
vantages of  nonferrous  metal,  forg- 
ings are  corrosion  resistance  and'  a 
lighter  weight  to  strength  ratio. 

Forged  products  nfiay  be  as  small 
and  lightweight  as  a  key,  or  they  may 
be  as  bulky  and  heavy  as  a  piece  of 
industrial  machinery. 

'  Nature  Of  the  Work 

Before  metal-  can  be  shaped, v  it 
must  be  lieated  in  intensely  hot  fur- 
naces (forges)  until  it  is  soft.  Work- 
ers place  the  heated  metal  between 
two  metal  dies  that  are  attached  to 
power  presses  or  hammers.  Wit^i^  tre- 
mendous force,  the  hammers  or 
presses  pound  or  squeeze  the  metal 
into  the  desired  shape.  To  finish  the 
forging,  other  Wprkers  remove  rough 
edges  and  excess  metal  and  p^form 
other  finishing  operations  sdch  as 
heat  tr^^ating  and  poHshing. 
'  Two  kinds  of  .dies  are  used.  The 
open  die  is  flat  and  similar  to  the 
blacksmith's  hammer,  and  is  used 
when  only  a  liniited  quantity  of  forg- 
ings or  largersiz'e,  simple-shaped 
forgings  are  needed.  The  impression, 
or  closed  die,  has  a  cavity  ^aped  to 
the  form  of  the.  metal  P^p*  and  is  - 
used  to  produce  l^rge  quaiitities  of 
identical  forgings.  \ 

Basic  forge-shop  equipmeiqt  con- 
sists of  ^various  types  of  hammers, 
J3resses,  dies,  upsetters,  and  furnaces. 
Forge«shx)p  workers  al'so  use 
handtools,  such  as  hammer^  and 
tong^,  to  help  mold  and  shape  parts 
to  fit  exac^t  speclii^tions.  Measuring 
devices  such  as  r^s,  scales,  and  calit 
pers  ar^  needed  to  inspect  the 
ished  products.  ^ 

Descriptions  of  some  major  forge- 
shop  production'  occupations  follow. 

Hammersmiths  (D.O.T.  612.381) 
direct  the  operation  of  open  die 
power 'hammers.  They  follow  blue- 
prints and  interpret  drawings  and 
sketches'^s.p  that  the  part  being  forged 
will  meet  specificatians. 'HamiQer- 
smiths  determine  how  to  position  the 
metal  under  the  hammer  and  which 
tools  are  needed  to  produce  desired 
angles  an^  curves.  They  decide  the 
amount  of  hammer  /orce  and  if  and 
when  the  ^etal  n^eeds  additional 
heating.  \ 


ERLC 


OCCUPATIONAL  OUTLOOK  HANDBOOK 

1  Hammersmiths  head  crews  of  four 
or  more  workers.  A  typical  crew  in- 
eludes  a  hammer  driver  or  hammer 
runner  who  regulates  the  force  of  the 
forging  blow;  a  crane  operator  who 
transfers  the  metal  %om  the  furnace 
to  the  hammer  ^nd  properly  places  it 
under  the  hammer;  and  a  heater  who 
controls  the  furnace  that  heats  the 
•metal  to  correct  temperatures.  The 
rest  of  the  crew  consists  of  one  or 
more  helpers  ^-o  assist  as  needed. 

The  duties  of  hammer  operators 
(D.O.T.  610.'^82),  who  operate  im- 
pression die  power  hammers,  are 
similar  to  those  just  described  for 
hammersmiths.  Generally  the  parts 
forged  by  closed  die  hammers  are 
more  intricate  and  detailed,  thus 
these  operators  are  highly  skilled.  / 
With  the  assistance  of  a  crew  of  help- 
ers and  heaters,  hammer  operators 
set  and,  align  dies  in  the  hammers. 
They  correctly  position  the  metal  un- 
der the  hammer,  control  the  force  of 
the  forging  bl&w,  and.  determine  if 
an\l  when  the  metal  needs  additional 
heatmg  to  make  it  easier  to  shape  the 
metal  to  that  of  the  die  impression. 

Press  operators  {ly.O.T.eW  J  il 
and  .885)  controf  huge  presses 
equipped  with  either  impression  or 
op^n  dies.  These  machines  press  and 
squeeze  hoi  metal  rather  than^  ham- 
mer  or  pound  it,  arfd  the  operators 
regulate  machine  pressure  and  move  * 
the  hot  metal  between  the  dies.  They 
also  may  control  the  metal  heating 
operations.  Some  operators  set  up 
the  dres  hi  the  presses,  using  Instru- 
ments such  as  squares  and  ni^crom- 
eters  to  make  sure  these  are  in  place. 
Their  skills  are  very  similar  to  those 
of  hammersmiths  or  hammer  opera-, 
tors.i        ^  ^ 

With  the  help  of  heatQjr^  and  sever- 
al helpers,  upsetters  (D.O.T. 
61  1.782)  operate  machines  that 
shape  hot  metal  by  applying  horizon- 
tal pressure.  The  h^ads  of  nails  and 
boltSj  for  example,  are  made  by  upset 
forging. 

Heaters  X^y  O  '^^  619.782)  control 
furnace  temperatyres.  They  deter- 
mine when  the  metal  has  reached  the 
correct  temperature  by  observing  the 
metars  color  atid  the  furnace's  tem- 
perature gauge.  Using  tOngs  or  me-^ 
chanical  equipment,  they  transfer  the  ^ 
hot  metal  from  the  furnace  to  hamr- 
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Hammttr  operator  shaping  matal  parts. 


fers  or  presses.  Some  h^ers  clean 
iimac^s.  '  ^ 

Inspectors  (D.O.T.  612.2f81)  ex- 
amine forged  pieces  for  accuracy, 
size^  and  quality.  Thiey  use  tools  such 
as  gaug4^,  micrometers,  squares^  and 
calipers  to  measure  the  exact  (dimen- 
sions of  the  fcH-girtgs.  Machines  that 
test  strengthens  hardness  *and.  elec- 
tronic testii^  (ieviQes  also  may  be' 
used.  ' 

Die  sinkers  (D.6.T.  60.1.280) 
make  the  impression  dies  for  the 
forging  hammers  and  presses,  Work- 
ing from  a  i>lueprint,  drawing,,  or 
template;  these  sMlletf  workers  make 
an  outline  of  the  object  to  be  forged 
•  on  two.  matching  steel  blocks.  They 


(electrical  discharge  machinery)  and 
'  ECM  (electrical  chemical  machin- 
ery). Using  handtools  sue h^-as^  scrap- 
ers and  grinders,  and  measuring  tools 
such,a&  calipetflt  and  micrometers,  die 
sinkers  smooth  and  finish  the  die  cav-. 
ity  to  fit  specifications.  Finally,  a 
san^ple  is  prepared  from  the  finished 
cavitj;  and  is  checked  aga^gst  specifi- 
cations. 

Many  forge-shdp  workers  ;clean 
and  *  finish  forgings.  For  example,. 
trimmers  (D.O.T.  617.885)  remove 
excess  metal  with  presses  equipped 
with  trimming  dies.  Grinders  (D..O.T.  . 
705  884)  remove  rough  edges  with 
power  abrasive  wheels.  Sandblasters 
.or  shotblasters  (D.O.T.  503.887)*  op- 
erate sihdblastilffg  or  shotblasting 


•  ,  measuft  and  m^rk  the  object's  shape    ^i»*w  o  ~-   « 

in  the  blocks  to  fown  the  impression  '  equipment  that  cleans.and  smoothes 
cavity  by  using  milling  machines  and  forgings.  Pickl^rs  (P.O.T.  503.885  ) 
ot^r  machine  tool^  such  as  EDM*  dip}  forgings  in|an  acid  solution  to 
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remove  surface  scale  and  jeveal  any 
surface  defects.  Heat  treaters^ 
(D.O.T.  504.782)  heat  and  cool  forg-  ^ 
ings  to  harden  and/lemper  the  m^tal. 

,  Places  of  Bmiiloymt^t 

In  1976,  about  71,000  prdduction  - 
workers  were  employed  in  forge 
s|jpps.  Abqut  three-fourths  of  these 
worked  in  shops  that  make  and  sell 
forgings.  The  remainder  worked  in 
plants  that  use  forgings  in  their  final 
products,  such  plants  operated  by 
manufacturers  of  automobiles,  fafm 
equipment,  and  handtools. 
"  ,  Jthough' forge-shop  workers  are 
found  in  all  areas^  they  ure  conc^n- 
,^rated  "n^ar  steel-producing  centers 
th^it  pro^de  the  steel  fof  forgings* 
and  near  nietalworking  plants  that 
are  the  major  ui;ers  of  forged  prod- 
*ucts.  Large  nufhbers  of' forge-shop 
workers  are  employed  in  sind  around 
the  cities  of  Detroit,  Chicago,  Cleve- 
land, ^os  Angeles,  and  Pittsburgh. 

Training,  pthor  Quallflcfilitlons, 
'\  and  Advancemant 

Most  forge-shop  worjcers  learn 
,  their  skills  on  the  job.  They  generally 
join  hammer  or  press  crews  as  help-  - 
ers  or  heaters,  and  progress  to  other 
jobs  as  they  gain  experience.  Ad- 
vancement to  hammersmith,  for  ex- 
amod^,  requires  several  years  of  on- 
*the^b  training  and  experience. 

Some  forge  shops  offer  fipprentice- 
shlp  training  programs  for  skilled 
Jbbs  such  as  diesinkeri  heat  treater, 
hammer  operator,  hifmmer smith, 
and  press  ^operator.  These  programs 
usually  last  4/years,  and  offer  class- 
room training  and"  practical  experi- 
ence in  metal  properties,  power  ham- 
lijer  aJKl  furnace  operation,  handtool 
use,  and,  blueprint  reading. 

Training  requirements  for  inspec-  . 
top  varj^.  Only  a  few  weeks  of  oh- 
the-jab  training  are  necessary  for. 
-jujioge  who  examine  forgings  visually 
or  use  only  simple  gauges.  Others 
who' inspect  forgings  that  must  mc^t  ' 
exact  :Bpecifications  may  need  some^ 
background  in  blueprint  reading  and 
mathematics,  and  may  be  given  scv- 
eral  months  of  training. 

Employers  usually  do  not  require  a' 
high  .school  diploma,  but  graduates] 
may  be  preferred.  Person^ interested* 
in    more    skilled  Jforge-shop  jobs 
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should  complete  high  school  and 
take  matfiematics  (especially  geome- 
try), drafting,  and  shopwork. 

Although  cranes  are  used  to  move 


ments^in  machinery  and  shop  prac- 
tices R^e  reduced  some  noise  anS 
vibratjpn\  For  example,  many  forge 
shoffqfliavei  heat  deflectors  and  venti- 


very  large  objects,  forge-shop  .work^^   lating  fans  to  reduce  heat  and  smoke. 

d\/Also,  labor  and  management  cooper- 


eb  must  be  strong  eAough  to  lift^  and 
move  heavy  forgings  and  dies.  They 
a^o  n^ed  stamina  and  endurance  to 
work  in  the  heat  and  noise.of  a  forge 
♦    shop.  , 

Employmiint  Outlook  rr--  ^  ' 

Employment  "of  Torge-shop  pro'-  . 
duction  workers  is  expected  10  in- 
crease more  slowly  than  the  average 
for  all  occupations  through  the  mid- 
1980^s.  Some  new  jobs  will  become 
available  because  of  growth,,  but 
mo9t  openings  will  arise  from  the 
need  to  replace  experienced  workers 
who  or  transfer  to  other  Helds  of 
work. 

Employment. will  gro\^  .because  of 
expansion  in  industries  that  use  forg- 
ings, panicularly  automobile  and  ep- 
ergy-rem6d  industries.  The  e^cpan- 
sipn  /bf  nucjear  power  plaht 
ccrnstf  uction  *  will  cause  a  great  de- 
mand ^or  forged  piping  aiid  Httings. 
Likewise,,  many  forged  drilling  bits 
and  other  *yforged  products  will  be 
needed  for  oil  drilling  and  coal  min- 
ing operations.  However;  employ- 
ment will  not  keep  pace  with  forge 
shop  production  because  improved 
forging  techniques  and  equipment 
will  result  in  greater  output  per  work- 
er. -  » 

Employment  in  some  forge  shops 
^18  sensitive  to  changes  in  economic 
conditions.  In  shops  that  make  auto-' 
mobile  parts,  for  example,  employ- 
ment fluctuates  with  changes  in  the 
demand  for  new  cars;  thus,  jobs  in 
"  these  shops  may  be  plentiful  in  some 
years,  scarce  in  others.* 

irEarnlnsfi  and  Working 
^  Condltlont 

Average' houri^  earnings  of  forge- 
^  shop  production  ^M^orkers  are  higher 
than  the  average  for  all  manufactur- 
ing production  workers".  In  M76, 
prodllbtion  workers  in  iron  and  steel 
forging  plants  Averaged  $6.86 
hour,  compared  ^to  $5.19  an  hour  for 
production  workeis  in  all  manufac- 
turing industries.  ^  ^ 
^  Forge-shop  oc/upations  are  more^ 
hazardous*' thai]  ifiost  manufao^ur^ 


^occupati9ns.  I^<$wev,er,.  impr 
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ate  to  encourage  good  work  practic- 
es through  safety  training  and  th^xe- 
quired  use  of  protective  equipment 
such  as  face  shields^ear  plugs,, safety 
glasses,  metal-tbedi shoes,  helmets, 
and  machine  safety  guards.  \ 

Most  forge-shop  workers  sJte  union 
members.  Many  are  members  of  the 
International  Brotherhood  of  Boiler- 
makers, Iron  Shipbuilders,  Black- 
smiths, Forgers-  and  Helpenr  Others 
are  inembers  of  the  United  Steel-^ 
workers  of  America;  the  Internation^^ 
al  Union^  United  Automo^le,  Aero- 
I  space  and  Agricultural  Im(51ement 
Workers  of  America;  the  Irttei:na-. 
tional  Association  of  Machinists  and 
Aerospace  Workers;  and  the  Interna- 
tional Die  Sinkers'  Conference  (Ind).^ 

Sources  of  Additional 
Information 

For  information  on  employment 
opportunities  in  forging,  contact  lo- 
cal Qffices  of  the  State  employment 
service,  personnel  departments'  of . 
forge  shops,  locals  of  the  labor  or-  - 
ganizations  listed  ^bove,  or: 

The  Forging  Industry  Association^  5^  Public 
Square,  Oeveland,  Ohio  44 1  f  3./ 

The  Open  Die  Forging  Institute,  102  Pageant 
Rogers,  Ark. 
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FURNITURE 
UPHOLSTERERS 


this  statement.) 

The  tasks  Involved  in  upholstering  ' 
aiiy  pie(^  of  furniture  are  basically  ' 
the  sam^e^lthough  each  job  is  unique 
in  some  ways  bec^se  of  differences 
m  furniture  construction.  As  the  Hrst 
step,  upholsterers  usually  place  the 
furniture  on  padded  wooden  benches 
or  some  other  type  of  support  so  that 
they  may  work  at  a  convenient  level. 
Using  halmmers  and  tack  pollers, 
they  remove  tacks  holding  the  old  ^ 
fabric  to  the  wooden  frame.  Aftpr 
stripping  the  old  fabric,  they  remove  . 
the  burlap  and  padding  that  cOve^ 
the  springs.   Upholsterers  examine 
the'  springs  and .  remove  broken  or 
bent  ones.  If  the  nylon  ,or  cottbnv 
webbing — which  hold  the  sprinjji^  Jn 
place— is  worn,  upholsterers  rettiove 
^^11  the  springs  and  all  the  webbing. 
To  rebuild  the  furniture,  uphol- 
sterers may  reglue  loose  sectioi^s  of 
the  frame  and  refinish  exposed 
.  wooden  parts.  They  then  tatk  web- 
bing to  one  sidie  of  the  frame,  stretch 
^  it  tight,  and  tack  it  to  the  opposite 
side.  Other  webbing  is  woven' across 
the  first  and  attached  to  the  frame  iij^ 
a  similar  fashion  to  form  a  mat.' After 
putting  springs  on  the  mat^  so  they 
compress  evenly,  upholsterers^^sew  or 
staple  each  spring  to  the  webbing  or 
"  frame  and  tie  each  spring  to^  the  ones 
next  to  ^t.  Burlap  then  is  stretched 
oyer  the  springs,  cut  and  smoothed, 
*  iand  tacked  to  the  frame.  Tb  foriti  a  ,  * 
smooth  rounded  surface  oypr  the 
.springs  and  (ra^e.  upholsterers  cpv- 
^er  sdl^^li^^ctST^  the^J^lTiitur^  with  .^^^ 
foam  rifbpof^  cottoir'^psfe^s,  di  other 
filling.material.  A,£t^r^e^ihg  the4}ad- 
ding  to  the  biiJlap,  m^coy^j^  with 


heavy  cloth  and' tac{|^^^tfle  cf^%  to  the 
frame.  Finally,  uphol^ierers  put  the. 
new  fabric  cpver,  which  has  been  cut"^ 
to  size  and  temporarily  stitched  to- 
gether for  fitting;  on  the  fiirni^ure. 
After  £hecking  that  the  cover  tifS^ ^ 
tightly .  aiid  smoothly'-of  noting 
Whether  irestoring  a  tre^ured  an-     where  adjustn^ents  are  ne^essafy—  - 
tique  or  giving  *dn  old  living  ^they'  reiWbve  th^  cbj^^ 

Toiym  couch  ^  facelift,  upholsterers    getheK.  l^o  complete Jtly^^^ 


(D.O.T.  780.381) 
Nature ^the  Work 


combine  arl^tic  fl^ir  and  s(cill  to  re- 
condition s<^Hr  chairs;  and  olther  lip- 
holstered  ^Kiiture.  These  craft 
w/orkers  re^fir  or  replace  fabrics, 
springs,  padding,  an^  other  parts  that 
are  worn  or , damaged.  j(  Workers  em- 
ployed in  tfie  fnanufacture  of  uphol-  ,  ren^lovers,  pliers,  hammer^,  and  hand 
stered  furnifure  are  hot  included  in     oA  power  shears.  They  Use  special 


sterers  put  the  coves  tfacK  <mt|ie  fur- 
niture; sew  or  tack  on  fringe,  buttons, 
or  other  ornaments;  and  make  pillow 
covers.  * 

Upholsterers  use  a  variety  of 
handtools  including  tack  and  staple 


do 
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Ov9r  thrM-foufftht  of  alt  HirtiHura  uphol- 
sterers 9wn  and  oporato,  or  wctk  In,  small 
'         ^  upholstary  shops. 

tools  such  ds  .^vebbihg  stretchers'  and 
uphbl&^€ry  nee31e5>  They  also  use 
sewing  machines.  _  . 

Sometimes  upholsterers /pick  up 
and  deliver  furniture.  Those  who 
own  and  manage  shops  order  sup- 
plies and  eqijipment  and  keep  busi- 
ness reco^^iU, 

Places  of  Employment 

About  27,000  people  worked 
furniture  upholsterers  in  1976.  Over 
three-fourths  of  all  furniture  uphol- 
sterers own  and  operate,  or  work  in 
small  upholstery  shops.  These  shops 
^^enerally  have  less  than'  three- work- 
ers. Some^upholsterers  are  employed 
by  furniture  stores.  A  few  work  for 
businesses,  such  as  hotels,  that  main- 
tain their  own  furniture. 


enceH*workers.  Miich  time^and  prac- 
tice are  needed  to  learn -complex 
tasks  such  as  measuring  and  .cutting 
the  new  fabric  apa  sewirjg^nd  at- 
taching it  to  th^wame  wnH^mini- 
mum  of  waste.  Jusually  aboifliSsyears 
of  on-the-job  training  are  reqtured  to 
become  a  fully  skilled  uphoJwerer. 

Inexperienced  persons  may  get 
valuable  training  frohi  vocational  or 
high  school-  courses  in  upholstery. 
However,  additional  training  and  exT- 
perience  irj  a  shop  are  usually  re- 
quired before  these  workers  ,can 
qualify  as  skilled  upholsterers. ^In  a 
few  large  cities,  locals  of  the  Uphol- 
sterers' International  Union'of  North 
America  run  formal  apprenticeship 
programs  that  last  from  3  to  4  years. 
The  programs  placie  graduates  of  lo- 
cal vocational  schools  in  upholstery 
shops  yhere  they  teceive  on:the-job 
training. 

Persons  interested  in  becommg  up- 
holsterers should  have  good  manual 
dexterity, -caqrdination,  and  be  able 
to  do  occasional  heayy  lifting.  An  eye 
foridetail.'goocj  color  ?ense,  patience, 
and  a  flair  for  creative  work  are  help-, 
ful  in  making  upholstered*  furniture 
as  attractive  as  possible,  /"^ 

The  major  form  of  advancement 
for  upholsterers  is  opening-their  own 
shop.  It  is  easy  to  open  a  shop  be- 
cause ofilty  ^a  small  investment  in 
handtpols  is  needed.  However,  the 
business  is  extremely  competitive;  so 
operatii^  a  shop  successfully  is  diffi- 
®^     cult.  .  . 


Employment  Outlook 

Little  or  no  change  is  ekpected  in 
employment  of  up^hoUtierers  through 
the  mid-1 980's.  Most  job  oi)enrngs 
will  arise  b^ause  of  the  need  to 
replace  experienced  workers  who  re- 
tire, die,  or  transfer  to  other  occupa- 


Ac'^Upholsterers'^work  -in  all  parts  of    jj^j^s  . 


the  country.  However,  employment., 
is  concentrated  in  *  metropolitan 
areas,  where  the  large  p^pulatfon 
provides  the  greatest  deniaii^  for  the 
upholsterer's  services. 

^  T'a^inlng,  Other  QuaM^catlons,  * 
and  Advancement 

The  "mo^  common  way  to  enter 
this  trade  is  to  start  as  a  h^lpen^in  an 
uphol^te/y  shop  and  learn  on  the  job. 
Helpers,  tearh  by  upholstering  furni^ 
.ture  under  the  direction,  of  exp^i- 


More  upholstered  furniture  will  be 
used  as  population,  personal  income, 
and  business  expenditures  grow. 
However,  the  demand  for_upholster- 
ers  will  be  limited  because  more  peo- 
ple are  buying  less  expensive  furni- 
ture and  replacing*  rather  than 
reuphoIstering.it. 

,    Earnings  and  .Working 
*  Conditions 

Hourly  wages  for  experiehcied  fur- 
niture upholsterers  -  ranged,  from 
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$4.-25  to.  $8  in  1976.  Some  highly 
skilled  upholsterers  earnied  over  $10 
an  liour.  Wages  for  inexperienced 
trainees  ranged  from  $2.50  to  $4  an 
hour.  Upholsterers  generally  work  40 
hours  a;week. 

Working  conditions  in  upholstery 
shops  vary — many  shops  are  spa-' 
cious,  adequately, lighted,  well-venti- 
lated, and  well-heated;  others  are 
small  and  dusty.  Upholsterers  stand 
while  they  work  and  do  a  consider- 
able amount  of  stooping  and  bending 
and  sofne  h«avy  lifting. 

Upholstererj  uWially  buy  their  own^ 
handtools;  emj^loyers  provide  power 
tools.  ^ 

Some  upholsterer's  are  members  of  . 
the      Upholsterers'  International 
Union  of  North  America. 

'  Sources  of  Additional 
information 

For  more  details  about  work  op- 
portunities for  upholsterers,  contact 
local  upholstjery  shops  or>  the  local 
office  of  the  Stat6  employment  ser- 
vice. 


INSPECTORS 
(MANUFACTURING) 

Nattire  of  the  Work 

Most  pro^cts— including  .  the 
things  we  eat^drink,  weac,  and  ride 
in — arc^lSS^Ked  by  inspectors  some-" 
time  dCiring  the  manufacturing  pro- 
cess to '  make  si^re  they  are  of  the 
desired  quaMt|^.  Inspector^  also 
check  the  qualj^y  of  the  raw  materi- 
als and  parts  that  make  up  finished 
goods. 

A  variety  of  methods  are  used  to 
make  certain   that  products  meet 
specifications.  Inspectors  may  taste- 
test  a  soft  drink  or  examine  a  jacket 
for  flaws,  imperfection^li^r  defects. 
They  may  use  tools  such  as  n^icrom- 
eters,  protractors,  gauges,  and  mag- 
nifying glasses  to  nfake  sure  that  air- 
.planes  are  assembled  property. 
Inspectors  frequently  make  simple, 
calculations  to  ifieasute  parts  and  ex- 
"amine  work  orclers  or  blujeprints  to  . 
-  verify, that  prbducts  conform  to  staxi-^ 
dard^.  .  ^  • 
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Inapcdors  um  a  of  inslniin#nls  to  tost  product  quality. 


Semiskilled  insp^ctprd  usually 
work  under  cloSe  supervision,  where- 
as skilled  inspectdrs  generally  have 
.  more  tespoi^ibility  and  less  supervi- 
sion. For  example,  skilled  inspectors 
usuaRy  bave  authority  to  accept  or 
roj^t  most  products,  and  bfteii  ana- 
,Iyze  the  reasons  for  faulty  construc- 
tion and 'recommend  corrective  ac^' 
tibn.  Skilled  inspectors  \also  ma^ 
know  how  tb  use  a  wider^ vajKety  of ' 
CQmplex  ^Oftting  instrum|ntaC 

Some  mspectors  make-^fliinor  re-  ' 
•pdirs  and  adjustments,  su<^^^  ifiling  a 
rough  edge  or  tightening  a  bolt,  and 
grade  products  for  qualify.  In  many 
plants,  when  the  number  of  rejected- 
items  rises  above  a 'certaiit' propor- 
tion, inspectpj^  notify  their  supervi-' 
sors.      .  ,  •.  0  '        ■  ^ 

V  Placet  of^mploi^erit  ^ 

'  About  6$2,00© .  ijispejctors  wcfre 
^mplpyed  in^  1976.  TVb^irds 
worked  in  plants'Hiat  produced  dura- 
ble ^gQods  such  as  macbihery,  trans- 
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portation  equipment,  electro 
equipment^  and  furniture.  Others 
worked. Ln'  plants  that  produced^ 
goods  ^ch  as  textiles,  apparel,  and 
Jeather  products.  *^ 

Inspectors  Wbfk^d  ih'every  part  of 
the  country,  although  they  werS  con- 
«  centrated  in  the  industrialized  States. 
Almost  two-thirds  fWund  in* 

Ohio,  New  York,  Michigan,  Illinois, 
Pennsylvania,  California,  New  Jer- 
sey, North  Carolhia,'ahd  Indianli. 

V  Training,  Ot|ter  Oiualif|patlons, 
and:  Advancement 

Inspectors  generally  are  gained  on 
the  job  for  a  brief  period— rfrom. a  few 
hours  or  days  to  several  months,  dor 
.pending  upon  the  skill  required. 

Employers  look  for  applicants  who 
*have  gobd-heial^  and.eyesight-^ith 
or  without  glasses?--and  who  can  fol- 
low directions  and  concentrate  on 
details.  App^c^hts  should  be  able  tb 
get  ^along'  with^pebple  slncS^inspec-  ^ 
tors  occasionally  work  as  part  of-a 

,  ^2  — :^  ."\ 
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team.'  A  few  large  companies  give 
preemployment  tests  to  check  skills 
sucH  as  the  ability  to  work  with  num- 
bers. Some  employers  may  hire  ap- 
plicants who  do  not  have  a  high 
school  diploma  but  who  have  qualify- 
ing aptitudes  or  related  experience.  - 
Other  emt>loyers  prbfer  experienced 
workers^ror  inspection  jobs.  Many  in- 
spector acquire  the  necessary  sk^ls 
and  experience  by  working  at  various'  " 
production  line  jobs*  especially  as- 
sembling. ^ 

Some  semiskilled  inspectors — par- 
ticularly in  m^talworking'indus- 
tries— ^who  take  <:d\irses,  such  as 
blueprint  reading  and  shop  m^th^- 
n^atics,  may  advance  to  skilled  in- ^ 
sp'i^ctors.  After  acquiring  stitHtient 
experience  and  knowledg^a  few  be-  - 
come  quality  control  technicians  or 
supervisors.,  ^    *  * 

Employment  O^lpok  / 

Employment  of  inspectors  is  ex-/ 
pected  to  increase  <faster  than  the  av- 
erage for  all  occupations  through  the 
mid-1980's,  with  thoujBands  of  open- 
ings e^ch  year.  As  population  and 
persdnal  jin comes  grow,  most  manu-  . 
facturing  iitdustries  are  expected  to 
increase  th^ir  output,  and  thus  em-  « 
ployment  in  the  long  nui.  This  busi-  ^ . 
ness  growth  will  create  a  need  for 
more  ,nidus'trial  machinery  and 
equipment.  Additionally,  the  grow^ 
ing  complexity  of  manufactured 
products  should  resutt  in  a  need  for 
more  insp^ctpfs.  Many  openings  will  : 
result  as^ork^rs  retire,  die,  or  trans- 
fer to  othdr  occupations. 

Inspectors  seeking  jobs  in  compa- 
nies thatVproduce  durable  goods, 
which  a](^^^articularly  sensitive  to 
changes  in  business  conditions,  may 
find  jobs  scarce  in  some  years,  plenti- 
ful in  others.    "  ' '  ^. 

Earnings  and  Working . 

Conditioned  .  - 

^Wages  for  injectors' rarij^ed  from  ^ 
$2.70  to  $7.02  ftn  hojix  in  1976,  ac- 
^  cording  to  infqrmati^  fro^  a  limitei^.  , 
numbei'of  unic^n^cq^tracts.  Most  in- 
spectors cove^d  by'  theser  contracts 
earned  be^eefi  SS.SO'^and  $5.50  an 
hour.   •    .  .     '  .       ,  " 

Working  conditio^s«  vary,  consider-  , 
^bly  for  inspectors.  ..For  exampler-^*/' 
some^have  well  lighted,  air^cijadi-,^' 
tioqed  workplaces  in  ah  aipCnah  or^ 
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missile'  plant;  others,  who  work  on 
the -production  floor  ^of  a  machinery 
or  metal  fabricating  plant,  often  aire 
exposed  to  higfr  temperatnres,  oil,  * 
grease,  and  noiscl 

^  Many  inspectprs  are  ^members  of 
iabori  unions;  inciting  ^e  Interna- 
;  tional  Union,  United  Automobile, 
Aerospace  and  Agricultural'  Imple- 
ment Workers  of  America;  the  Inter- 
national Association  of  Machinists 
and  Aerospace  Workers;  the  Interna- 
tibnal  ynion.  of  Electrical,  Radio  and 
Machine  Workers;  ther  International 


Wright  installs^  all  types  of  machinery 
in  almost  every  industry. 

The  millwright  ;is'ta  skilled  craft- 
worker  who  may  perform  any  or  all 
of  the  tasks  involved  in  preparing 
machinery  for-  use  in  a  plari't.  This 
oflen  includes  construction  of  con- 
crete foundations  or  wooden  plat- 
forms on  which  heavy  i^achines  are 
mounted.  As  they  either  personally 
prepare  or  supervise  the  constructi 
of  these  structufes,  millwrightsjii^kst 
know  how  to  read  bluepriij^s  and 
w6rk  with  various  building  materials 
Millwrights  also  may  have  to  dis 


Brotherhood  of  EleqtricV  Workers;  ^   

United  Stteelworkers;  and  the  AlW^*  ^Tantle  existing  equipment,  for^rt- 
Indtistri'al  Worjcers  of  AKn<tica.   >  *  V  ^  stance  when  it  becomes  obsolete  or 
-  '        41^  1  make  better  use  of  factory  space.^ 

SourcM  of  Ad^ifiiplllS  hammer^^  pliers,  metal 

-       'I'tformttlfbn ;  V  ^^^^P^,  cutting  torches,  and/other  hand  and 

^ '  ipo\^er  .to61s  are.  usdd  to  loosen  and 
disassemble  parts.         -  ^ 
'  TQ,^>aid  in  nrovinfe  machinery,  the 
millwright  may  mse  any  number  of 
ragging  devices..  For  example,  to  in-  . 
stall  a  new  oven*in  .a^ood  proce^ing 


Infonnation  .  about  *  employment 
Opportunities  in  this  Held  may  be 
availali^eJrQm  Stat^.enriployment  ser- 
vicjft 

can  Society  for  Qual^y 
Cotxi#^  Jtl^^ftft  C).uality  technicians: 


encetf. 


plant,  millwrights  m^  use  a  hoist' or 
a  small  crane  to  mov6  the  oven  from 


liiex^jil^nfcdUin^  a^careprs  booklet 

Je  QuaUty  Scj-  ^^.-^y.  -"^^eh  it  arrived  to  a 
l^bnbes  theogcupa-  J„„;^y„,  Whic), -would  6arry  it  into 
the  plants  Th^^n  1t~may"be  lifted,  with 
the  aid  of  a  crowbar  for  leverage, 
onto  a  dolly  and:  taken  to  a' founda- 
tion for  proper  positioning.^ 

ln:a^semblin^  Aachinery,  mill- 
wrights fit  jbearings,  align  gears  and 
wlieels,  attach  motors  and  connect 
belts  to  prepare  a  machine  for  use. 
Mounting  and  assembling  a  piece  of 


Millwrights\employed  by  contract 
installation  ands^onstruction  compa- 
nies do  a  variety  of  installation  woric. 
Those  employed  in  factories,  usually 
specialize  in  installing  the  particular 
types  of  machinery  Used  by  their  em- 
ployers. They  also  may  maintain 
plant  equipment  such  as  conveyors 
apa  craneSi 

Places  of  Emplo$rntent\' 

Most  if  the  estimated  96,000  mill- 
wrights employed  in  1976  worked  for 
mahjufacturing  companies;  the  ma-. 
ISjority  were  In  transportation  equip- 
ment, metal,  paper,  lumber,  and 
chemic'al  products  industries.  Others" 
worked  •  for  contractors  in  the  coiv 
struction  industry.  MachinerJ^  manu- 
factur.ers  employed  a  small  number 
to  install  equipment  in  -customers' 
plants. 

.  'Millwrights  w6rk  in  every  State, 
llawever,  employment  is  concentrat-* 
ed  in  heavily  industrialized  aneas 
such  as  Detroit,  Pittshiirgh/.Cleve-^ 
land,  Buffalo,  a^d  the  Chicago-Gary 
area.  * 


Tr 


,tioh  of  inspector  a'nd^  includes  infor- 
•inatian^  on  quality  engineering  and 
management  car^^rs  as  well.  For  in - 
iformation  about^the  test  required^for 
.^rtiffcatibn,  or  fqr  a  free»copy  ofthe 
vbj^klet,  Writfe  to: 


fining 


Other  Qualifications, 
and  Advahcemenl 


ncan  SoCie^  for  Quality  Control, 
r  WSt  Wisconsin  Ave.,  Milwaukee,  -Wis. 
53203/^ 


f 
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5  MILLWRIGHTis 

^   ^D.O.T.  638.2&1 ) 
Naiui:e  bf  the  Wo^k 


IVitb  the,  coding  of  the  Industrial ' 
Revolution,  machines  replaced  many 
bandprafted  ijems  and^neW  and  big- 
ger factories  became  necessary.  The 
'  •  textile  industry  in  England  was  on^  of 
f  .  th^^rst  to  use  niacftinery  ta  mass- 
producfe  its  goods.  Tile  wpic4cer?  who 
^  •  •  planned  ^and  biiil^Chese  t^tiie  mills,  •  x 
^    ;an4  set  W  vthc  equipme^  tl\git  was 
\  '  jhieode^l,  were^called  millwrights,  The 
^  pccUjii^alibn  gradually  .;dxp/a*nded  to. 
Mother 'factories;  andi  today  the  ^ill- 


"  Some  millwrights  start  as  helpers 
to  skilled  workers  and  Jeam  the  trade 
informally  on  the  job.  This  process 

S^enefally  takes  6  to  8  ye^. 'Others 
e^r^ through  formal  apprenticeship, 
program^hich  last  4  years.  Apprcn- 
,  ticeship  programs  include  tr^ning  in 
di^antling,  moving,  ercctiifg,  and 
repairing*  machinery;  Helpers  also 
equipmjoit  V^qnir^s  tools  similar  to-  ^n^j^y  ^^^k  with  concrete  and  receive 
those  li&ed  in  the  dismantling  proy^i^^tj5.u^tion.  in^r^jatcd  skills  such' as 


cess.  When  precision  leveling  is  ne^^^   caipentry,  wjelding,  and  sheetmjfci 

pnifst    work.  Classroom  instruction  is  giv 


•*  essary,  many  measuring  devices  m' 
be  used.  To  set  up'  autothatic  pin- 
setting  equipment  in  a  bowling  alley, 
for  example:  plumb  b^bs— or  weights  ,  ty 
'  [ch  determine -perpendjcul^ity—  'Applicants 
be  attached.  ^  X^liwright^'afso 
Squares  to  test  eight  jangles  and  ^ 
caliper^  to  measure  tfameter  and 
thickness.  '  ■  " 

Many  of  tlie  millwright;s  duties* 
also .^re  peffo/med  by  industriallna- 
chmery  repairers,  (See  the  statement 
on  industrial  machinery  repair^rsv 
elsewhere  in  the  Hauiibook:)  This  in- 
cludes prevenfetiVe.  maintenance; 
such  as  keeping'  machinery  regularly 


tal 
given! 

in  shop,  mathematics,  blueprint  reach- 
ing, hydraulics,  electricity,  ahd  safi?-^^ 


:  ft)r 7,  apprentice  or 
helper  jobs  must  be^  at  least  1 7  years 
o}d;  SSome  employers-  prefer  to  hire^r 
high  school'  or^  ^^vocational  sctfbol 
gra^uat^s.  Coui^^s  in  science, 
mathematics;  ^  m^hanical  drawing, 
and  machme  shop  practice  are  use^^ 
full  Because  millwrights  often,  put  to^ 
gettier  and  take  apart  complicated 
►rrtachin'ery,  mechairical  aptitu^  is 
important.  S^cngth  and  aBifi^atsd 
are  important*  bepause  the  work  re^ 


oiled,  and  greased,  and  fixing  or  te-  Acquires  a  considerable  Amount;  of  lift- 
placing  worti  parts.  ~'.  jng  and  cliinbing.  .  t 
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.  AppnHtMc— hli>  programs  fbr  miilwrighis  ^•neniny  list  4  yssrs. 

EtnploymMt  Outlook 

'.'  .  .  ■  .  ^  ■•»  '  .'•  • 
'  Employ|hent«pf  milivmghts  is  ex- 
pected, to  increase  about  as;  fa^t  as 
the.«aver^e  for  all  occupations 
thcoujsh  the  iiiid-1980t's.  Employ- 
ment  win  increasi^  ^  new  plants  are 
^  bi^i]t;  {u^ existing jpl^Lliaj^  are  im- 
proved, and  as  increasingly  ^complex 
mkchrpery  is  'installed '  andl  main- 
talnisfd.  Besicbs^  job  openings  £rahr 
e^iplpyment  g^owth^  thousands 
openings  will  arise^annual^y  as  e|xp| 


eirnlngs  and  %orJ 
CpfidKlons 


i|ie]kiced  millwrilghts  retirie,  di<!i,  W 
|  ti|uii8fer  to  other  occupations. ' 


Accordifig  tOsa  survey  of  nietropol- 
itan  a];eaSy  hourly  wages  for  mill- 
Vrigl^ts^averaged  $7.25  in  1.976?^ 

^more  tha^c>ir||€^-third  higher  thaif4hQ 
ayei^ge  wSge  for  all  nonsuperyisoi^ 
wqrk^rs  ih  priyate  indu^^,  except' 
fanning.^  Eamingis  Jor  millwrights  ift 

jl]  areas  that^refji-eseitt  various  re- 
^ons  pf  - the  country  appear  in  the 

-  acc'bmpanyijiig  tabulation:  * 
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Millwrights^^mployedpby  factoiriQS 
ordinarily  work!;  year  rouni^.  Th^jse 
employed  by  cottl^truction  comp^hies 
and  companies  that  manufactuiae  aikd 
install  machinery/  fnay  experience  pe- 
riods of  unemployment;  however, 
they  usually  are  ^compensated  With  a 
,  :highet  hourly  wage  i-ate^  Frequently 
^*these  millwrights  nuist^avel. 

Th^  work' of  millwrights  invc^ves 
some  hazajrds.  For  example,  there  is 
the  danger  of  being  struck  by  falling' 
objects  OF  machinery  ^hat  is  i>eing 
nioved.  There  also  is  the  dangep  of 
falling  ixoTd  high  workpls^bes^  for 
mUlwrights  must  ioften  climb  ii^^ 
walkways  and  platfofnlir  to  install 
equi|)ment.  In  addition,'^  millwrights.7 


Area 

"Hourtfrate 

Indianapolis . 
Detroit  

............    $7.81    .  - 

Hduston  

  7.33 

Baltimore  

Chicago 

St. .  Louis  

  6.99 

 1      6.90  ^ 

MiiUieapolis-^St  Paul..!  

New  York.;-.  '  i 

>...:......      6.75  >• 

.New  Orleans. 

are^  sutyect  tb  usual  shop  -ifazards 
^such  'al?  cuts  and  bruises.  Accidents 
have  bten  reduced  by  the  use  ^f 
protective  devices,  such  'as  safet 
belts  and  hats. 

Most  millwright^,  belong  to  lal^^ 
unions,- among.which  are  the  Interna- 
tional Associiation  of  Machinists  and 
Aerospace  )Vorkers;  United  Brother- 
hood of  Carpenters  aad^  Joiners  of 
Amerig^  (construction  nt^lwrights); 
United  Steelwprkers  of  America;  In- 
ternational Union,  United  Automo- 
bile, Aerospace  and.  Agricultural  Im-  ' 
plement  Workers  of  America;  United 
j^aperwbrkers  International  Uilion; 
the  international  Uriion  of  Electrical, 
'  Radio  and  Machine  .Workeii;  and 
the  Internatipnal  Brotherhood  of 
Firemen  it^d  Oilers.  ^  f 

Sources  of  Additlonil 

Informdiioh 

^  ■•. 
For  further  infoj^ation  on  appren^  <  v 

ticeship  prbgrams,  write  to  the  Ap- 
prenticeship Council  of  your  State's 
labor  dippahment,  Id^l  offlces  of 
your  State  employment  service,  local 
firms  that  employ  ihtllwrights  or: 

United  Brothefhood  of  Oi\{periter8  and  Joiners 
of  Anferica,  tOl , Constitution  Ave.  NW., 
.  D  C  20061,   "    ■      '  ^ 


MbtioN  PI 
PROJECtl 


.'^^Xy,j.  9iB0.382)  . 

V  Nature  of  the  Work 

Projectionists  ar4  key  behind- the- 

t  scenes  workers  in  motion  pictures  ^ 
theate/q^  From  a  Hobth  in  thte  back  of 
t^epbeatOr,  p.rojectionistS;Operate 
movie  paflu:tormnd  yBqund  equip-  ^ 

:  ment.  T^^Wuties  vary  with  the  type 
of equipi|B|ruai:ef_   i  .    '  ' 

^    In  theaters  witfi  older  equ^medt, 

^projectionists  up^two  'prelectors; 

A  sound  equipment,  a  fUm.  rewinding  I 
machine,  ami  Sjevcn  reels  film  br  | 
mor6.B6fbrejiie\nloyie  begins,  they  /o 

-examine  the  fihn,  i:heck  the  equip-^ ' 
ment'  to  see^^tbat  it  works  'propei^yj 
apd*load  the  prbjecttbjrs  with  the  first 
and  secoitd  reels.  Aner  igniting  and  ! 
a^just^ng  the<  extreniely  bright  ^p-"^  . 

Rector  lamp  Which  provides  light  for 
the  screen^^proji^ibnjsts  start  the 
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first  reel.  If  the  picture  is  oi^j|||pcus 
or  unsteady,  they  adjust  thcf^H||br 
lens.  Vohimfe  contrpis  also  be 
adjusted  if  the  sound  is>  too  loud  or  ^ 

.  too  soft  "  . 

/  A  reel  of  film  lasts  20  itiinutes  or 
more.  When  the  is  almost  oom^L 
pfete.  Cue  marks  (small  circles  in  the 
upper  right  comer  of  the  picture)  sigr 
nal  that  it  is  time  to  start  ^the  seconj 
projector.  After  a  second  ^rieli^f 
cue  marks  appears,  the  projectionist . 
simultaneously  closes^the  shutter  on 
the  first  projector  and  opens  the  sec- 
Sid  one.  This  changeover  happens  so. 
quickly  that  the  audience  does  not 
notice  an.  int^tiption  on  the  screen. 
Next,  the  projectionist  removes  the^ 
first  reel  and  rewinds'  it  on  the  re- 
winding machine.  The  entire  pjocess 
repeated  until  all  the  reels  have 
been  shown.  When  the  film  breaks, 
the  projectionist'  must  rethread  it. 
rapidly  so  thaf  the  show  may  contin- 
ue.        /  -  ^  ' 

Almost  all  new  theaters  and  many 
renovated  theaters  have  automated 
or  semi-automated  equipment.  Wheh 
the  film  is  .properly  programed*  or 
"set-up,"  the  machines  automatically, 
caii  4^m  houselights",  op^n  curtains, 
start  the  show  with'  picture  and 
sound,  change  from  (Jhe  projector  to 
another,  and  rewind  the  film.  This 
equipment  also  Vses  larger  reels, 
which  lessen  the  number  of  projector 
cliangeovers.  In  theaters  with  auto- 
mated equipment,  the  projectionist's 

^  main  job  is  the  ''setup^'  of  the  film. 
A  movie  comes  from  a  film  ex 
change  company  on  7  to  12  individ^j 
ual  reels  of  film.  The  projectionis 
splices  the  film  from  these  r^els  an 
rewinds  it  on  2  to  3  reels  or-  on  on 

.  "platter.'^  The  projectionist  also  cues 
the' program  by  placing  small  metal- 

"  lie  tabs  on  the  film  that.aclivate  the 
various  functiontj  of  the  machinery 
such  as  the  filin  changeove#.  The  film 
HUJSt' then  be  carefully  inspected  for 
flaws,  which  may  cau:§e.  the  film  to 
break  during  the  showing.'The  pro- 
jectionist, loads  the  projector,  ignites 

-  the  Kght,  adjusts  the  sound  a'nd  pic--^ 
ture,  and  9tarts  the  show,  V 

'  In  case  of  ti^iuble  such  as  a  break 
in  the^fihtiv  the  rcquipment  shuts  off 
until  the  t)rojectionist  <fan  correct  the 
•problem.  Wjien  a  nftovje  has  finished 
its  run  in  a  theater,  the  projectionist 
must  replafcp  tpe  ,film^n  the  smaller 


reels  for  return  to  the  film  exchange 
company. 

Projectionists  also'  clean  and  lubri- 
catjC  eqdipjnent,  check  for  defective 
parts  ajnd  - damaged  film,  and  make 
rttinojr-^'^^airs  and  adjustments.  For 
example/ fliey  may  replace  a  badly 
•ifiprn'j^roj^tor  sprocket.  Major  re- 
laiVs  arc.  usually  made  by  service 
*techhiciatvs  who  specialize  in  repair-^ 
ing  p^jectlon  and  sound  equipment. 
However,  employers  sometime  seek 
a  prbjectioiiist  who  can  do  all  the 
repair  work^jj 

Places  of  Employment  ' 

An  estimated^  16,500  motion  pic- 
ture projectionists  were  employed 
full  time  in  1976.  The  majority 
worked  for  indoor  theaters;  most  of 
the  remainder  worked  for  drive-ins. 
Some  projectionists  worked  for  large 
manufacturing  companies,'  colleges, 
television  studios,  and  Federal,  State, 
and  local  governhients,  * 

Projectionists  work  in  cities  and 
towns  of  all  sizes  throughput  the 
country.  However,  most  jobs  are  in 
large  rqetropolitan  areas. .  * 

Training,  Other  QoailfJcations, 
eyid  Advaneement  ' 

Most  thpkters  in  urban  areas^  are 
unionized^and  young  people  seeking 
jobs  as  prbjectionists  generaUy  must 
meSt  union  membership  feqiiire- 
meiUs.  The  union  locals  establish 
these  m.embership  requirements,  and 
they  vary  considerably  among  the  lo- 
cals. In  nonunion  theaters  young 
/  people  piay  start  as^u^hers  or  helpers 
and  learn  t^e  trade  by  working  with 
an  experienced  projectio/ist.  / 
,  Generally^  ijnions  prj^er  thatlap- 
pllcants  be  high  school  grajgSitt^.  In 
a  few  cities  and  Stateis/prpjectiplnists. 
must  be  licensed.,  The^Jicensg  often  ^ 
miist  be  obtained  fjefore  applyth^  fblr 
union  rtieiubership.  .  v  \  • 

^  Some  locals  only  admit  stppllcants 
w^o  have  .  Had  experience 'with  prq- 
jedtiop^ejtjuipment.  These  aj>plicants 
ih^y^work  for  a  trial  period  in  several 
theaters  uncfer  the  supervision  of  the 
regular  projectionist.  If  they  demon- 
strate an  adequate,  kjiowledge  of  the 
projection  equipment  and  iJts  Opera- 
tion, they  may  join  the  union.  Thtf 
trial^eriod  usually  lasts  several 
w^^ks  and  during  that  time  the  appli- 
cant  receives  no  pay ^         ^  - 


Some  locals  conduct*^^ing  pro- 
grams which  usually  require  no  pre- 
vious^experience  with  projection  * 
equipment.  Trainees  learn  the  trade 
by  working  with  projectionists.  They 
first  learn  simple  tasks  such  as 
threading,  artd  rewinding  film,  and 
progress  to  more  difficult  assign- 

"  ments  sucA  as  adjusting  and  repairing  ' 
ec{uipmenA  A  trainee  often  works  in. 
several  theaters  to  become  familiar 
with  different  types  of  equipment. 
Some  training  programs  include 
classroom  instruction -in  basic  elec-^ 
tronics  and  Vnechanics.  After^  train- 
ing, the  applicant  must  pass  a  written 
exam  about  ebuipment  use  and  main- 
tenance; the  IppHcant  then  becomes 
a  Jnion  member.  Trainees  are  not 
paid  for  thei  *  work  in  the  theaters. 

Persons  ii  terested   in  becoming  , 
projectionist  shoul^  have  good 'eye- 
sight—including  normal  color  per- 

.  ception— and  good  hearing.  They 
should  be  temperamentally  suited  to 
working  alc^e.  Manual  dexterity  and 
mechanical  aptitude  also  are  impor- 
tant qualifications.  High  school 
courses  in  mechanics  and  electronics 
or  practical  experience  gained  frpni 

•  operating d^-millimeter  projectors  at  ^ 
^chool  oPm  the  Armed  Forces  is  ^ 
helpful.  .  * 

Advancement    opportunities  for 

Srojectioriists    are    limited.    Some,  . 
[)wever,  become  projectionist-man- 
agers       run'  niany  of  the,  theater's 
daUy  opep^ri^ions.  ^9. 

Engjhoyment  Outlook 

Littler  .change  is  expected  in  em-  , 
pk>yment  of  motion  picture  projec- 
tionists through  the  mid-1980's. 
Most  job  openings  will  occur  as  expe-" 
rienced  workers  retire,  die,  or  tra^ns- 
:fer  to  other  "^fields  of 'wor|iu^;^ppli-  , 
cants  may  faae  keen  competn^^  for, 

•  the  jobs  that/become  available.  Be- 
cause earnings  of  motion  '|iicture  j^ro- 
jectionists  ^are  relatively  high,  appli- 
Cajpts  fxe^i^i.e'itJy  '.o^utni^nber^job 

.  openings.  ^iJ  some '^i^eks,  rrew  union  ' 
members  'may  only  be  aWe  to  work  - 

-  part  time  as  repfecements  ibr  fiill-^. 
time  prbjectionists.  • 
^  The  number  pt  movie  theaters  w 

/[expected,  to  increase  mproWlowly 
thaWiii  decent  Tears,  because  lick  of 
new  filrfis  will  hurt  the?  theaters'  abil- 
ity" to  compete  with  other  f9nTis  of 
entc^'rtainmerit  such  as  television. 
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Furthennore»  becaitfseof  laborsaving^ 
-  innovations  in  equipment  and  theater 
design,  employment  of  projectionists 
will,  not  keep  ^pace  with  theater 
growth.  While  older  theaters  had  one 
screen,  and  employed  at  least  one 
projectionist,  many  Hew  theaters  are 
built  with  several  screens  side  by  side 
so  th&t  on^  projectionist,  aided  by 
automated  projection  machines  and 
longer  jfilm  reels,  can  run  films  for 
more  than  one  at^itorium  at  a  tilne. 
The  Replacement  of  single  screen 
theaters  by  those  ^with  multiple 
screens  will  slow  the  growth  ^f^  pro- 
jectionist jobs  caused  by  new  theater 
construction. '     ^,  ' 

Earnings  anci  Working 
Condillons  . 

Average  hourly  earnings  for  pro- 
jectionists in  large  metropolitan 
areas  ranged  from  $5.18  to  $  1 6.50  in 
1976,  according  to  information. from 
several  union  contracts.  Wages  vary 
among  locals,  the  specific*  rate  being 
determined  by  the  ti^pe  of  theater, 
movie,  a^nd  equipiheit^  involved. 
Qenerally,  downtown^  theaters  pay 
higher  hourty  rates  than  suburban  or 
drive-in  theaters.  Projectionists  who 
work  more  than  one  screen  also  re- 
ceive extra  pay. 

Most  projectionist^  wofk  evenings; 
generally  4  to  6  hours  on  weekdays, 
and  10  hoirs  Or  more  on  Saturday  or 
Sunday.  In  theaters  with  weekday 

.  matinees,  pirojectionists  usually  work 

J  6.  hoars  a  djry,  6  days  a  wieek.  ^ome 
projectionists  work  at  several  the- 

*^ter8.^,Fbr  example,  a  weekly  sched- 
ule may\C9jU  for  two  eveniftgs  in  each 

.of  three  the^tefs.  In  small  towns,  pro- 
jbptionists  ^sually  work  only  part, 
time  because  of  the  .smajl  number  of 
shpw;s.  Projectionists,  employed  at 
drive-ins — particularly  fn  'northern 
States— iij|y  he  laid  ooff  foi^  several 
months  j^iiring  the  winter. 
Projection  rooms  usually  h^ve  iade- 

'  qtrate  ligh|inR  air4  ventilation,;  and 
son^^arie^r-iSbnditioned.^^  Vork 
is  not  strenuous^nd  is  relatively  haz-. 
ard  free,  but  thefe  is  danger  of  elep^  ^ 
trical  shock  aridikcic^  bums  from  the  ' 
projector's  lamjrif  pepper  safety  pr^- 
caiitions  are  npt'  t^kaa<Although  , 

•  projectionists  must  stafid  ^a  lot,  they 
may  sit  for  short  .p^rjods  >yhile  the 
equipment  is  operating.  JW^dst  proje<^|;^ 
tioni$^  work  without  jdirect  supotvi-^ 
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stidh  and  have  infrequent  contact 
with  other  theater  employees. 

Sources  of  Additional 
lnforma«on. 

•a     ■  *  •' 

Details  about  twining  programs 
and  employment  opportunities  may 
be  obtained  frpm  any 'local  of  the 
International  Alliance  of  Theatrical 
Staj^e  Employees  and  Moving  Picture 
Machine  Operators  of  the  United 
States  and  Canada. 


OPHTHALMIC 
LABORATORY 
T£GHNiCiANS 

(D.Q.T.  71  1.381  and  7I3.]884) 

Nature  of  the  Work 

Ophthalmic  laboratory  technicians 
(also  called  optical  mechanics)  make 
eyeglasses  ordered  by  dispensing  op- 
ticians, eye  physicians  (ophthalmol- 


••'  A    ..  ...7 

rists.  The  two  / 
baratory  tech* . 


x>gists>,  and,  optometrists, 
types  of  ophth^almic  laboratory 
nicians  are  surfacer  (or  lens  grinder) 
and  bench  technician  (or*  finisher). 
In  small  laboratories,  one  person  may  ' 
^^orm  the  tasks  of  both  a  surfacer 
^d  a  finisher.  Starting  with  standard-  ^ 
'size  lens  blanks,  which  large  optical 
firms  mass-produce,  they  set  up  "and  \^ 
operate  machines  to  grind  and  polish. 
eyeglass  lenses  according  to  prescrip- 
tion specifications.  Surfacers  use  pre- 
cision instruments  to  measure  the 
lenses  and  make  sure  that  they  fit  the 
prescription.  In  large  laboratories, 
work  is  divided  into  separate  opera-  . 
tioiis  which  are  performed  mainly  by 
workers  who  operate  power  grinding 
and  polishing  machines. 

Bench  technicians  mark  and  cut 
lenses  and  smooth  their  edges>^o  fit 
frames:  Jhey  then  assemble  the  ^ 
lenses  and  frame  parts  into  finished 
glasses.  Bench  technicians  use  spe- 
cial -topis;  such'  as^  lens  cutters  and 
glass  drills,  as  well  as  sxti^W  files, 
pliers,  andk  other  handtools.  They 
also  use  automatic  edging  machines 
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'  T«chniaiih4|riii^Jti}t  to  prescrlptipn  •pecMea^ns. 
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to  shape  lens  edges  and  precision  in-  semble  eyeglasses  into  frames  and  to 
stniments  to  detect  Imperfections.  In  do  frame  repair, 
large  laboratories,  the  duties  of  Some  technicians  receive  training 
bench  technicians  are  divide/c^jntp^while  in  the  Armed  Forces  or  by 
several  operations  which  are  pe||  attending  vocational  schools  which 
formed  mainly  by  semiskilled  work-  offer  9-month  full-time  optical  tech- 
nician courses.  Graduates  from  these 
types  of  programs  generally  need- ad-- 
ditional  on-the-job  training.  . 

Employers  prefer  applicants  for 
entry  jobs  as  ophthalmic  laboratory 
technicians  to  be  high  scliool  gradu- 
ates who  hav&  had  cdurses  in  the  ba- 
sic sciences.  A  knowledge  of  ghysicsf, 
alrobra,  geometry,  and  mechanical 
drawin^is  particufarly  valuable,  in- 
terest in  and  ability  to  do  pfe;(cision 
work  are^^^ential. 

Some  StatQg  require^  licenses  for 
ophthalmic  laboratory  '  technicians. 
To  obtain  a  license,  the  Applicant 
generally  must  meet  certain  mini- 
mum st^dards  of  education  and 
training,  and  mu§t  a|so'  pass  either  a 
written  or  practical  examination,  or 
both.  Fo,r  specific  requirements,  the 
licensing  boards  of  individual  States 
should  be'  consulted.  ' 
i^Oph%almic  laboratory  techif^ians 
xan  become  Supervisors  and  manag- . 
ers.  Some  technicians/ becom^e  dis-^ 
pensingropticians,  although  the  trend 
is  to  train  specifically  for  optician 
jobs.  Some  technicians,  especially 
those  receiving  their  training  in  both 
shop  and  dispensing  work,^ni|^go 
into  business  for  themselves.     -  i 


'  Places  of  Employment 

About  22,000  persons  worke*as 
ophthalmic  laboratory  jtechniciahsHn 
1976.  Most  ophthalmic  laboratory 
technicians  work  in  ophthalmic  labo- 
ratories:'So  me  work  for  retail  optical 
dispeiisaries  or  other  stores  that  sell 
prescription  lenses.  A  few  work  for 
.  eye  physicians  or  optometrists  who 
^^dispense  glasses^  directly  to  patients. 

  .    Ophthalmic  laboratory  technicians 

are  found  in  6very  State.  However, 
employment  is  concentrated  in  large 
cities  and  in  populous  States. 

;  Tralhing,  Other  Qualifications, 
^      and  Atttf ancement  ^ 

;    The  vast  majority  of  ail  ophthaljhiic 
laboratory   technicians  learii  their 
-       skills  on  the  job.' At  fhrst,  technician 
trainees  d<f  siifiple  jobs  such  as  pro- 
cessing lenses  through  a  grinding, ma- 
chinfe.^  As  they  gain  experience,  .they 
^rogrJ^s  to  other  oiper£Ktions  such  as 
lens  cutting  and  eyeglass  assembly. 
When  the  trainiees  hav6  acquired  ex- 
.  perience  in  all  types  of  work,  which 
usually  takes'^abou^S^ars,  they  are 
consideredNallWound  optical  me- 
chanics. Sdm^  technicians  specialize 
iftone  typ^^f  job,  such  as  surfacing  » 
or  ben<ih  wQr'k.  Tlf^^  training  time' re- 
quired to  becgmq/a*  specialist  iis  les/^ 
.  ^  than  that  needed  to  become  ah^all- 
y  round  technician. 

High  school  graduates  also  can 
prepare   to   become   a   technician - 
"  '^through  3-  to  4-year  formal  appren- 
.  {ficeship  programs.  Apprentices  with 
exceptional  ability  may  complete 
*     tj©k  training  in  a  shorter  period. 
M«L  training  authorities  agree  that 
tecmicians  ^ho  learn  as  apprentices 
have  more  job  Opportunities  and 
mord"  opportunities  for  advancement . 
,    than  t^ose  witKoSt  ^ch  trainings, 

Apprffintices  ar*- "generally  trained 
td  be  eitber  ophthi^mic.  surfacers  or 
finishers*:  AH  apprentices  receive  in- 
struction, in  opti^'  mathematics  and 
optical  physics.  Ophthalmic  ^urfac- 
crs  recej^  training  in  lens^grindiij^g 
and  ophthalmic  finishers  leam  to  as- • 


uals  to  4)uy  more  than  one  pair  of 
glasses.  ' 

'   Earnli^gfll^and  Working 
Conditions 

1.  Hourly  wage  rates  for  ophthalmic 
technicians  ranged  from  $4.60  to 

^  $7.50  in- 1976,  based  on  information 

"  from  a  small  number  of  union  con- 
-tracts.  "  ^  ,       .  '  ^ 

-  Appreilfeces  start  at  about  60  per- 
cent of  the  skilled  vj^ker's  rate;  their 
wages  are  increasea  periodically^  so 
that  upon  completion^ of  the  appren- 

.  ticeship  prpgraiT»>  they^^  receive  the. 
beginning  rate  for  experienced  work- 
ers. "  • 
.  Most  ophthalmic  laboratory  tech- 
nicians work  a  5-day,  40-hour  week. 
Wprk  surroundings  of  the  ophthal- 

•  mic  technician*  are  pleasant,  well- 
lighted,  and  well-ventilated,  but 
noisy  because  of  the  power-grinding 

^  and  polishing  machines.  • 

Some  ophthalmic  labqratory  lech- 
nicians  arie  mem\?ers  of  unions.  The 
principal  union  in  this  field  is  the  -In- 
temational'  Union  of  Electrical,  RsC- 
dio  and  Machine  Workers  (AFL- 

ao).  '  ^ 

Sources  of  Additional  > 
Information      <?  ' 

A  list*of  schools  offering  courses 
.  for  people  who  wish,  to  becbnve  oph- 
thalmic laboratory  techniciSins.  is 
available  from: 
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^Employment  putlook 

^mploym^nt  of  ophthalniic  labo-  - 
ratory  technk:^^  is  expected  to  in- 
crease fasfl^^^in  the  average  for  all 
\  oc|Cupi9itio^fef€>ugh  the  mid-l9?0's. 
In  addition/to  the  jcjrb  openings  froni 
*  employment  growth,  sbme  openings 
'Will  arise  from  tlie  need  to  Replace 
experienced  wprjcers  who  retire,  die,  • 
or  leave  the  occupation  for  other  rea- 
sons.      .     ,  ^ 

More  teC^hnicians  will  be  needed 
due  to ''the  rising  demand  for  eye- 
glasses. The  demand. for  ey^glasseslis 
expected  to  increase  as  ajresult  *of 
increases  in  population  an^a  g;reater 
awareness  "of  tl;ie  rie^  ifor  eyegfassj^ s. 
State  programs  to  provide  eye  care 
^for  loNV-income  fc^milier,  union  health 
'.ii\surance  plans,  and  Medicare  also 
will  stimulate^^emahd.  Moreover,, 
the  grdWing  variety  of  fratpe  style^? 
and  colors  may  ehcpurage  individ^ 


National  Academy  of  Qpticianry,  514  Chcst- 
(&  nut  St.,  Big  Ftapids,  Mich.  49307; 

Natiqpal  Federation  of  Opti6ianry  Schools, 
^    /3g0  Jay  St.,  Brooklyn,  NlY.  1 1202. 

For  general  information  about  the 
occupation.  Contact:  ^  < 

int^tnational  Union  lof  Electrical,  Radio  and 
Miihine  Workers,  1126  16th  St.>W., 
Washington,  D.C.  20036: 

Opticians  JVssociation  of  America,  1250' Con- 
necticut Ave.  NW.,  Washington,  D.C 

20036. 


PHOTOGRAPHIC?' 
LABORATORY 
OCCUPATIONS 


D.a.f .  970.281,  976.381,  .687. 


through  .887) 

Nature  of  the,  Work 

Amateur  snapshots,  ly)nie'  movies, 
professional  •portraits,  and  photo- 
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graphs  to  illustrate  publications  re- 
quire the  skills  of  thousands  of  pho-^ 
tographic  laboratory  employees. 
These  workers  develop  film,  make 
prints  and  slides,  and  perform  related 
tasks,  such  as  enlarging  and  retouch- 
ing photographs.  (This  chapter  does 
not  discuss  employees  of  laboratories 
who  specialize  in  processing  profes- 

^  sional  motion  picture  film.) 

Allrround  darkroom  technicians 
(D.O.T. -976.381)  can  perform  all 
tasks  necessary  to  develop  and  print 
film.  They  know  how  to  develop  film 
manually,  as  well  as  how  to  operate 
and  maintain  any  automatic  equip- 
ment lisel^-in  processing  film.  The^ 
technician  varies  the  developing  pro- 
cess nj^cording  to  the  ty|5e  of  film  — 

^black-and-white  negative,  color 
negative,  or  color  positive.  For  exam- 
ple,-a^^ve  loping  process  for  black- 
and-wWRe  negative  film  c;pvers"five 
steps:  developer,  stop  l?ath,  fixipg 
bath,  washing,  and  dryin^The  first 
three  steps  use  chemical  solutions 
and  are  performed,  in  darkness.  In  a 
hand  operation,'  the  technician  first 
immerses  unwound  film  in  the  devel- 
oper, a  solution  that  brings  out  the 
image  on  exposed  film.  When  the 
film  has  remained  in  the  d^vefoper 

^for.a  specified  period,  the  technician 
transits  if  to  .a  stop  bath  to  prevent 

jDverdevelopment.  Next,  the  film  is 
placed  in  a  fixing  bath  that  makes  it 


Some  high  schoofs  dnd  trade  schools  of- 
fer photography  %0|jrsea  that  include 
training  In  ftim  processing. 

technician  places  the  negative  be- 
tween the  lamp  and  lens,  and  \lie  pa- 
per below  the  lens.  When  the  techni- 
cian turns  on  the  lamp,  light  passes 
through  the  negative  and  lens^  and  < 
records  a  magnified  image  of  the 
negative  on  the»paper.  During  print'- 
ingr^he  technician  may  v^ry  the  con- 
trast of  the  image  or  rejiiove  unwant- 
ed backgro^und  by  using  pap 
patterns  tQ  shade  part  of  the  photo- 
graphic paper  from ''the  projected 


image.  After  removinj^  the  exposed 
rn^7iitive"to  li^^^^^  photographic  paper  frBm  the  pointer, 

exposure.  Finally,  the  technician  ^^e  technician' develops  it  m  much 
washes. tl)e  film  with  water  to  remove 


the  fixing  solution  aiid  places  the  film 
In  ^'  drying  cabiitet."  Although  .haind 
operations  are  performed  in  some 
^  sm^ll  photographic  "-studios,  in  many 
•  photographic  lab^?tOcl>nicians  regu- 
^  late  machines  thS  automatically  per- 
,  form  the  steps  describfd^abx)vi,    ,  . 
^     Processes    for  ^ieveloping"  color 
films  are  more  'cCmplex  than  those 
used    for    black=^d^white.  Thus, 
^me  labs  empio jK  co/or  tefhnicians 
(D,O.T.    976.38 1 )— highly  skilled 
wprk^rs^hb  specidfleeVin^rocessing 
color  film.  ^.  •  ' 
The  darkropsri  technician  makes  a 
phofpgraph  sby  trai^sferring  the  im^ge 
from  a  negattve  to  photographic. pa- 
per. Prijitin frequently  is  performed* 
.  on  a.projeotion  printer,  whiph  con- 
sists o^a  fixtu^  for  holding  nt^atives 
and  photographic  papi%r«  an  electric' 
^  l^mp,  and  a  ma^i^fying  lens.. The 


the  same  way  as  the  negative.  If  the 
»  customer^  desires,  the  technician 
.  mounts  the  finished  print  in  a  frame 
or  on  a  paper  or  aardboard  back. 
'    In  addition  to  working  in  the  labo- 
xditi^x^  darkroom  technicians  m£^  set 
,  up/lights  and  cameras  or  rOtherwise 
a^ist  experienced  phG|tographers. 
.  technician^  particularly  those 

^wRpHl^ork  in  portrait  studios  and  as- 
pire to  become  professional  photog-, 
rap  hers,  fdivide  their  time^bStween 
taking  apd  processing  pictures,  In 
some,  labs,  helpers  assist  technicians. 
«  Tlifcy  also  may  be  assistedjby  workers 
'  who  spec^iaMze' in  a  particular  activi- 
ty, such  -.ds  developers,  ( D.O.T, 
976.38  l),pr(^r/^(D.O.T.  976.381  ), 
>and  retpuchers\D. O.T .  910. 2^\). 
In  mos^t  large  ph^to  labs  where  ^e. 
filr^-deVeldping  processes  are  largely* 
automated,  dailcroom  techiTicians  su- 
[Q-  seiniskilled  wbrkers  who  do 

88   • .       ^  • 


specialized  assignments  reqtiiring 
only  a  limited  knowledge  of  develop- 
ing and  printing.  Included  are  film 
numberers  (D.O.T.  976.887),  who 
sort  film  according  to  the  type  of  pro- 
cessing needed  and  number  each  roll 
for  identification;  film  strippers 
(D.O.T.  .976.884),  who  unwind  rolls 
of  film  and  place  them  in  developing 
machines;  printer  operators  (D.O.T, 
976.782)i  who  operate  machines 
that  expose  rolls  of  photographic  pa- 
ger to  negatives;  priVif  developers ,  ma- 
chine (D.O.T.  976.885),  who.operate 
, machines  thci't  develop  th^e  rolls  o^ 
exposed  photographic ^[|j^per;  chemi- 
cal mixers  (D.O.T.  976.884),  who 
measure  and  combine  the  various^, 
chemicals  that.-mak^  up  developing 
solutions;  slide  mouriters  {I) X> .T . 
976.885),  who' operater-fhar^^^ 
that  cut,  insert,  and  seal  slides  in 
cardboard  or  plastic  mounts;^and 
phojocheckers  and  assemhiers^ 
(D.O.T.  976.^87),  who  in&peet  i^^^ 
finished  slides  and  prints  an^^ack^ 
age  them  for  customers.  •• 

P^ces  of  Employment  ' 


In   1976,  about  35,000  persons 
worked  in  photo  l^b  occupations. . 

Most  semiskilled  worker^s  are  em- 
ployed by  large  photQfinishincLLiabs 
that  specialize  in  pro'cessing  fim  for 
^ateur  photographers.  A  large  fJ^-i. 
-  portion  of  darkroom'  teclrtiictans  - 
work  in  photo. labs  operated  by  pbr-  . 
trait  and  commercial  ^tudios  and  by 
manufacturers,  newspaper  and 
magazine  publishers,  advertising  " 
agencies,  and  other  '-organizations. 
Darkroom  Itechn^ians'' also  Work  in 
commerciil  !*^bs^  tha^^spepialize'ln. 
prpcessingrtfi'e  ^vofk  bf.pr0fi^^oJ\2l#  . 

"  Photo  lal  /Wo.rkers  are.sittiated-in. 
all  pafrts  of  the  cpu|ar5i;i  d^ut  employ- 
raent  \s'q^^  the^^more*" 
^opul6u8^jafeas  sucH  as  NeW  York, 
'  Lo5  Angcles?fGkicago,  and  other 
large  cities. 

Triflning,  Otlifr  Qualifications, 
anctj^dVancamant 

Most  ^arkrodm  te^chnicians  learg^^ 
their  sl^iHi  through  |nfqrmlal  on-the- 
job  training,  ^egirim^rs^fiilnrt  .tw  help- 
ers ^d  gradually  learn,  to  deN^eWp  • 
and  print  film  by%assis'ting  %xperi- 
ence^  technicians.  It  genierall^  takas'^ 
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about  3  years  to  beconi^  fiilly  quali- 
fied darkroom  techW:iaii.  Some 
helpers  become  specialists  in  a  par- 
ticular activity,  such  as  printing  or 
developing.  Generally,  the  training 
time  required  in  order  to  become  a 
^  specialist  is  le^s  than  is  needed^  to 
•  become  an  all-round  darkroom  tech- 
nician. 

When  hiring  darkroom  technician 
helpers,  employers ^refet^pplicants 
who  are  high  school  flft^duates. 
Courses  in  l:heinistry  ancfflKhematn 
ICS  are  lielptul  to  people  interested  in 
this  trade.  Sonie  high  schools  and 
•  trade  ,schools  offer  courses  in^pho- 
togHipt\y  that  include  training  in  film 
processing.  The  Armed  Forces  also 
offer  training  for  darkroom  techni- 
^  cians.  Experience  gained  throiigh 
processing  film  as  a  hobby  is  helpful. 

Two-year  curricula  leading  to  an 
associate  degree  in  photographic 
technology  arjp  offered  by  a\ew  col- 
leges. Completion  of  college  level 
courses  in  this  fiejcl^is  helpful  to  peo 
pie  who  iare  interested  in  superviso  ^ 
and  managerial  jobs  in  photo  labs. 

Many  darkroom  technicians  even- 
tually become  professional  photogra- 
phers. (Sbe  statement-  ptyotogra- 
phers  ^^where  in  thed ;rtjC«4^/^oo/:.) 
OthersU^vance  to  supefvispry  posi- 
tions in  laboratories. 
-  ,-35l!#WP'g  fofVorkers  in  semiskilled 
phbtblab  occupation's  ranges  from  a 
few  weeks  to  several  months  of  on- 
the-job  training.  F9^  example,  film 
numberefs  and  slide  mounters  usual- 
ly can  learn  their  jobs  in  a  few  weeks, 
but  printer  operators  and  chemical 
mixers  may  need  several  months  or 
longer.  For  many  semiskilled  jobs, 
manual  dexterity,  good  vision  include 
ing  normal  colof  perception,  and 
good  hancl-eye  ccjordination  are  im'' 
portant  qiialificat; 


tions. 


Employment  Outlobic  ^ 

yEmployment  in  photo  lab' occupa- 
tions is  expected  to  increase  faster 
than  the  average  for  all  dcctipations 
'  though  the  mid- 1980's.  In  addition 
to\iobs  from  employnfent  growth^ 
many  openings  will  result  from  tKe.  ^ 
-  heed  to  rep laee  experienced  wofkers 
who  retire;^<$e,  or  tra^^er  to  other 
,     dcgnp^tions.        o     '     ^         '  i 
k    Tl^  nee^d'  for  selTiiskH^  Workers 
/is'tied  ctot^Iy  to 


clpt^Iy  to  the  grpwtjf  of  ama- 


teur photojgraphy.  Film  purchases  by 
amateur  photographers  are  expected 
to  increase  as  a  result  of  rising  popu- 
lation and^  personal  income.  Im- 
provements! in  still  and  movie  cam- 
eras that  make  them  easier,  to  load 
and  operate  also  should  contribute  to 
an  increase  in  the.  use  of  fijm.  How- 
ever, due  to  the  growiiig  popularity 
of  self-processing  instant  canieras 
and  the  increased  use  of  mechanized 
film-processing- equipment  iii  photo 
labs,  employment  will  not  grow  as 
fast  as  the  amount  of  film  used. 
^  The  need -for  all-round  darkroom 
t^hnicians  is  expected  to  increase  as 
a  result  of  the  growing  demand  for 
photography  in  business  and  govern<- 
ment.  A  major  factor  contributing  to* 
this  demand  will  be  the  increasing 
variety  of  printed  matter  that  is  illus- ' 
trated  with  photographs.  "The  grow- ^ 
ing  use  oi-  phptography  in  research 
and  development  activities  also  will 
contribtite  to  the  demand  for  dark- 
room technicians.  " 

^    Earnings  and  Working 
Conditions  . 

Earnings  of  photo  la*  workers  vary 
greatly  and  depend  on  factoT^  such  as 
skill  level,  experience,  and  geogtaph- 
i6  location. "inexperienced  photo  lab- 
workers  generally  earned  between 
$2.40  and  ^.50 'an'' hour  in  1976, 
according  to  the  limited  information 
available.  W^jkers  in  semiskilled 
occupations  e'i.^ned^rom  $2.40  to  $5 
an  hour.  Among"  these  wqrkers, 
printer  operatgiss  ajid 'chemical  mix- 
ers generally  had  the  highest  earn- 
ings. In  gener^,  darkroom  techni- 
cians .ancl^  those  in  supervisory 
positions  earned  mors  thaa.th^  semi- 
skilled f^ipecialized  wprkers.  Most  of 
ihe  experienced  darkroom  techni- 
jcians  earned  between  $4.50  and,^ 
$7.50  an  iiiour  in  I9?6; 
\  The  majority  of  ^hoto  lab  employ- 
ees w/)rk  a  40-hour  week  and  §et  pre- 
mipiti  pgy^lbr  overtime.  In  labs  that 
specialize  in  processing  film  for  ama- 
teur pl^ofographerSj^employees  may 
work  a  consider^^fe-^Qunt  of  over- 
tftne  duridg  the  sgi^nlgftanld  for  sev- 
eral weeksr  afterv  Christmas.  Many^, 
labs  employ  temporary  workers  dur-  , 
ing  these  seasonal  pe&k$.    %  f 
^Pl^ofo  lab  jobs^'are.  nof  physically 
streniipu^,  but  in  mari^  of  tjie  semi-- . 
skilled  drrnr^^^^"^'  t^p  w^f^  is  rep. 


etitious  and  the  pace  is  rapid.  Some 
workers  (for  example,  printer  opera- 
tors and  photocheckers  and  assem- 
blers) are  subject  to  eye  fatigue. 
Photofinishing  labs  are  generally 
clean,  well-lighted,  and  air-condi*- 
tioned. 

Sources  of  Additional 
information 

For  information  about  employ- 
ment opportunitiq||in  photographic 
laboratories  and  schools  that  oifer 
degrees  in  photographic  technology, 
write  to:         ,  . 

I'hoto  Marketing  Association.  603  Lansing 
Ave..  Jackson,  Mich.  49202.  ,  . 

Professional  Photographers  of  America.  Inc.. 
1090  Executive  Way.  Dcs  Plaines.  ni. 
60018.  •  /. 

Photographic  Art  and  Scionce  Foundation, 
•     III  Stratford  Rd..  Des^'faufesr  HI.  600 1 6. 


POWER  TRUCK 
OPERATORS 

'  (D.O.T.  922.883) 

Nature.of  the  Work 

\-  . 

In  the  past,  workers  usually  did  the' 
hardjphysical  lab>r  of  moving  mate- 
rials. aiTd  products.  Today;  many  ma- 
terials and  productA?i^re  moved  by 
workers  who  opera^^^Mrious  types  of 
po>yer  trucks.  ^ 

A  typical  power  truyk.  has  a  hy- 
draulic lifting  mechanism  and  forks 
to  carry  a  load  on  aJwoo<k*skid  of 


\ 


pallet,  or  o^id^vatt 
it  more  versatile. ^ 
truclc  may  , have Vcl; 
cartons,  bales,  or  pa, 
to  lift  coal,  or  a  tow  bar 
httise  trailers. 


|ts  to  i^ake 
Fxample,  a 
lift  to  move . 
lis,  a  scoop 
S^ull  ware- 


id 

ERLC 


nous 

Aecause  the  truclcs  are  steered  by 
tire  rear  wheels  and  .-ftart  tfhd  stop 
very  quickly,  operators  must  use  c^re  < 
arfd  Skill  in  driving.  Power  trucks  a^e 
relatively  easy  to  operate;  however,  * 
ppferators  usually*mu^  follow  special 
procQ(}ures  when  using  a  truck  at  a 
plant,  warehouse,  or  construction 
site.  Fbr  example,  forks  must  kept 
down  if  the  tritck  is  driven  withb\it  a  ' 
load.  If  the  load    too  high  or  wide  tOK 
see  around,  |he  opettitor  must  dt'ivC''*^; 
tb^  truck  in  reyerse.  When  loadin^^o^'  ^ 
removing  materials  that  are  stacked 


V 
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on  the  floor  or  a  platform,  drivers 
^U8t  judge  distance  accurately  and 
operate  the  truck  smoothly  so  that  no 
damage  occurs  to  the  stock.  Opera- 
tors also  must  know  the  lifting  capac- 
ity of  the  truck  and  the  kinds  of  jobs 
it  can  do. 

'  Operators  may  have  to  keep  rec- 
ords of  materials  moved  and  do  spme 
manual  loading  and  unloading.  They 
also 'may  be  responsible  for  keeping 
their  trucks  in  good  working  condi- 
tion by  cleaning  and  oiling  them, 
_  checking  the  water  in  batteries^  mak- 
.  iiig^simple  adjustment^^^nd  report- 
ing any  mechanical  problems. 

. '   PJl^M  of  Employment 

j^bout  360,000  persons  worked  as 
^^power   truck   operators    in  1976. 
"  Aboiit  three-fourths  of  them  worked 
manufacturing  ijidustries.  Large 
jmbers  were  employed  in  pljints 
that  made  aiitomo.biles,  machinery, 
fabricated   metal  produclfe,  paper,* 
building   materials,   and   iron  and 
steel.  Many  power  truck  operators 
•alsojwere  employed  in  warehouses,- 
depots,  freight  and  marine  terminals,, 
and  mines. 

Power  truck  operators  are.  em- 
ployed in  all* parts  of  the  country. 
Although  some  are  employed  in 
small  towns,  most  work  in  heavily 
populated  areas  where  large  factories 
are  located. 


Training,  Other  Quaiifications,. 
and  Advancement 

Power  truck  operators  train  on  the 
job.  Most  workiers  can  learn  to  oper- 
ate a  power  truck  in  a  few  days.  It 
takejjr  several  weeks,  however,  to 
learinhe  layout  of  the  plant,  the  nffesf 
for  operating^a  truck  in  the  plantJUid 
the  most  e^cient  way  of  haippBg 
materials.     .     -  ^ 

Many  companies  have  training 
progcams  that  include  classrootn  in- 
struction and  practice  with  the  power 
truck.  In  the  classes,  trainees  learn 
how  the  vehicle  and  its  lift  operate, 
proper  methods  of  transporting  ma- 
terials, simple  maintenance  proce- 
dures, aire  safe  driving  rules.  The 
programs  stress  practice  with  the 
power  trucks.  Trainees  even  may  be 
required  to  operate  them  on  an  ob- 
stacle course.  Training  programs  last 
1  to  5  days^  ^Because  power  trucks 
are  becoming  n\pre  versatile  and  ex- 
pensive, firms  arhwexpected%  place 
greater  emphasis!  on  training  pro- 
grams to  increaselthe  skills  of  their 
operators  in  orderVto  avoid  damage 
to  irucks  and  m^vj^ials  from  acci- 
dents. 

Employers  seek  applicants  who 
^  have  average^  ixianual  dexterity, 
strength,  and  stamina  because  opera- 
tors must  get  on  "and  off  the  truck 
frequently  and  occasionally  Joad  and 
unload  material.  Good  eyesight,  in-, 
eluding  goddj^epth  preception,  is  re- 


Powir  truck  openrtoffa  ara  em^y^^  ^^^^  lndut^a|. 
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quired  to  pick  up,,  move;  and  deposit . 
loads  with  the  power  triick.  Large 
companies  generalF^  require  Appli- 
cants to-pass  a  physical  examination. 
Some  mechanical  ability  is^  helpful 
because  operators  often  are  required  - 
to  perform  minor  maintenance  on 
their  power  trucks. 

Opportunities  for  advancement 
are  limited.  A  few  operators  may 
become  supervisors. 

Employment  Outlook 

J^mployment  of  power  truck^- op- 
erators is  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa- 
tions through  the 'mid- 19  80 's.  In  ad- 
djlion  to  jobs  resulting  from  employ- 
ment growth,  many  operators  will  be 
needed  to  replace  those  who  retire, 
die,  or  transfer  to  other  occupations. 

More  goods  will  be  manufactured 
as  the  population  grows  and  our  stan- 
dard of  living  rises,  and  more  power 
truck  operators  will  be  needed  to 
move  these  goods  and  the  materials 
used  to  produce  them.  The  need  for 
operators .  also  will  increase  as  more 
firins  use  power  trucks  in  place  of 
h^d  labor  to  move  materials.  The 
niirfiber  of  jobs  available  annually 
,  Mfill  vary,  because  the  occupation  is 
sensitive,  to  changes  in  the  demand 
for  manufac^tured  goods. 

EarnJnga  and  Working 
Conditiona 

In  J976i  power  truck  operators  in 
manufacturing  earned  an  average  of  - 
$5.30  an  hour,  slightly  above  the 
,  average  for  nqnsupervisory  wbrkerjs 
in  private  industry-,  ex tepCf arming; 
Earnings  of  operatorssvaried  slightly 
by  region  and  ffy  industry. 

Power  truck  operators  are  subject  . 
to  hazards  such  as  collisions  and  fall-  . 
ing  objects.  They  'may  operate  their 
trucks  outdpors  ^here  $hey  are  ex- 
posed to  all  k^ds  of 'father.  Somq^ 
operators  transport  loose  material  ' 
that  is  dirty  or  dusty.  .7*>w'^ 

A  trend  loward  quiejer,  more  90m- 
fort^bj^,  and  better  handlingf'  trucks 
^mi^^mphasis  on  training^in  sirfe  op-. 
e^tion  have  imprbyed  Wprkiiig  con^ 
ditton^.  For  exa^nple>  all  rider  type 
power  trucks  l!6\/hav^  overhead 
guards  s^od  many  Which  are  used  out- 
doors ar^oquifjped  with  all-w;|catij8«?> 
cabs-.  Also,  tlie  mCreasingi|USCkOf  the 
relaftivel/^X^biseless  and  pollutant-free 


OTHER  INDUSTRIAL  PRODUCTION  AND  RELATED  OCCUPATIONS 


8J 


battery-powered,  trucks  is  doing 
much  to  improve  the  comfort  of  the 
operator.  Moving  materials  through- 
diii'^^a  plant  also  i^  lively  to  be  less 
routine  and  boring  than  many  other 
prodiiction  jobs. 

Sources  of  Additional 
^  Information 

Inl^rmation  on  work  opportunities 
for  power  truck  operators  may  be 
available  from  the  local  ofHc^  of  the 
State  employment  service.  ^. 


PRODUCTION  PAINTERS 


Nature  ofthe  Work 

Almost  every  m^l  or  wood  prod- 
uct manufactured  gets  a  coating  of  " 
paint  or  other  finismbefose  it  leaves 
the  factory/j^j^tomo^lg^  for  exam- 
ple, usualH^p^e>4pbi^e*ru  preventative, 
priiiSer,  anl^y^int  totaling  at  least  1 0 
coats.  Eviflll^'en^ils  are  dipped  in 
[  .  ^aint  severariimes  before  they  are 

'  upacked  intd  boxes. 
.Jft  The  workers  who  apply  the  var- 
^^Hnsfi,  lavquer^  paint,  and  other  finislv^ 
es  used  in  factories  are« called,  pfo- i 
^  duction  painters.  Because  they 
generally  work  on  assembly  lines, 
production  painters'  skills  are  differ- 
ent from  those  of  painters  who  repair 
damaged  cars  in^ody  shops  ,  and 
from  those  who  pai|>t  newly  ton-^ 
structed  buildings.  (Information  on 
thesc^  painters  can  be  found  in  sepa- 
rate'•statements  elsewhere  in  the 


and  tumbling  barrels.  Since  painters 
may  spray  hundreds  of  identical 
it^s  a  day,  the  work  may  become 
rep^itious. .  . 

Painters  mix  the  gaint  at  the  begin- 
ning of  the  process^  They  first  figure 
areas  to  be  covered,  and  then  follow 
directions  to  blend  paint  to  its  cor- 
rect color  and  tfiickness.  These  steps 
require  simple  arithmetic  involving 
decimals  and  fractions.  Viscosity  me- 
ters are  usecj  to  make  sure  the  paint  is 
the  right  consistency,  for  if  it  is  too 
thick  or  too  thin,  the  paint  has  to  be 
mix^d  over.  Pressure  of  the  spray  gun 
nozzles  and  spray 'pattern  controls 
also  must.be  adjusted  properly  t6  en- 
sure that  the  paint  is  evenly  applied. 

Besides  spraying,  pailAters  are  re- 
sjponsible  for  other.duties  on  the  pro- 
duction line.  If  an  object  is. to  be  mul- 
ti-colored, masking  tape  must  be/> 
applied  to  keep  colors  from  overlap- 
ping. Production  palpters  who  oper- 
ate machinery  set  up  the  painting 
equfpment  at  the  beginning  of  the 
shift  and  are  responsible  for  keeping" 
it  running.  Other  machines  used  in 
the  painting  process  may  alsp  be  op- 
erated by  the  painters.  For  example, 
washing  tanks  arllused'to  clean  items 
prior  to  painting  ^nd  baking  ovens 
dry  the  painted  articles.  At  the  end  of 
the  shift,  painters  must  clean  spray 
gunsiBnd  other  equipment  used,  such 
as  mncing  paddles  or  gauges  wlhich 
check  paint  consistency.* 

An  increasing  number  of  produc- 
tion lines  use  automatic  painting  ma- 
chinery. Here,  production  painters 
are  necessary  to  check  for  imperfec- 
ti<|>ns  and  to  paint  parts  of  an  article^^ 
that  the  machine  misses.  For  exam- 


//an^ffcw/:.)  The  majority  of  produc- 
tion  painters  use  sprayguns^o  "apply     ple>  some  modern  applicators  canriot 
finishes;  while  the  rest  op^Fateauto-    paint  inside  surfaces,  sUq^  as  t|ie  |n- 


matic  painting  machinery,, s 
^praying  rftachjines,  dippirig 


products  such  as  cans^^tjnware,  and 
handtools.  *  Although  prodliction/ 
painters  are-,  scattered,  geographical- 
ly, large  numbers  are  employed  in 
industrialized. States.  A  fourth  of  all 
fiimiturev  painters  were  employed  in 
North  Carolina  and  Pennsylvania, 
while  one.-third  of  all  automo.bile 
painters  worked  ,  in  Michigan — o'^er 
half  of  these  in  Detroit.  Over  a  quar- 
ter of  the  painters  employed  by  com- 
panies making  machinery  and  metal 
products  worked  in  Ohio  and  Illinois. 
.  * 

Training,  Other  Qualifications, 
'   and  Advancement 

Because  no  formal  apprejiticeship 
or  training  program  exists,  new  pro- 
duction pain^ters  acquire  their  skills 
on  the  job.  Inexp^r^nded  workers 
often  start  off  loading  and  unloading 
items  from,  conveyor  lines^  After 
they  become  familiar  with  the  pro- 
duction process  and  as  openings 
arise,  they  may  be  taught  new  paint- 
ing skills.  They  ^wally  learn  the 
work  by  watching  a^  helpfng  expe- 
rienced pflinters.  Training  varies 
from  a  few  d^s  to  several  months. 
Some  modern  >f)aint|ng  -  processes, 
such  as  those  used  to  apply  powdered 
coatings,  demand  more  skill  than 
others  and  thus  a  correspondingly 
longer  training  period.  As  painters 
^ain  experience  they  can  advance  .to 
higher  skill  categories,, assume  mdre 
responsibility,  and  receive  highpr  / 
wages.  »  ^       \V      '  *  •  ' 

Product^n  painters  usually  have  ^ 
to  stand  forMortjTperiods  of  time  ^o, j 
do  their  job.  Although  they  seldom -1  ■ 
have  to  lift  heavy  objects,  the  pro- 
duction jline  nature  of  the  job  de- 
mands good  physical  condition,  since 
the  painters  may  be*exposed  to  fiimes 


terior  of  a  buckej.  Painter>use  spifay 
|uns  to  plaint  these  areas.  As  produc- 
tion lines  become  more  autqjniated,  ,        .    i.    j  •  ■ 
^  ,         r    u    ^1           or  have  to  bend  or  stoop  m  their 
pamters  must  learn  to  handle  alL.          •                ,    ^       ■  * 

fypes  of  modern  painting  madiinery.l^"''^  ''^P^^'  ^°  P.^;"» 

sucj.  as  etectrostatic?applicato^s  Jnd  °'       °f  ^  object.  such  is 


^oWder-type  painting'systems. 


Places  9f  Employment 
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Mott^litj^s^ppl^  with  jNK^y  fiune. 


car,  may  requ|ffc.reaching  or  crouch- 
ing. Good«^5resight  is  an^set  to*dis- 
tinguish  colors  atid  cneck  that  paint, 
has  boeaj^plied  evenly.  High  school^ 
Aboui^K)4So  producticii  paint-    graduation  is  generajly.  ivot  requireJ^ 
ei»s  Aver'fe  «mi)loyed  in  1976.  About  '^^oj  entry  level  p6sitift^S  tut  a  diplo^  .V 
-  two-third^' of  ttfe  to^al  vwf  ked  in    ma  or  its  equivalentftnay^ be  needed 

^%t$  thkt  made  autoittob%5s,  ma-\  to  advance  to  higl^r  sCTU^ve^^^^ 
^-ehin^ipy,  furniture  and  other-  wood       Opportunities    for  'adlancenjejlt' 
products,  or^  manufactured  metal  .  are^mited,  although  a  snVall  number 
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4|of.  production  painter^  become  su- 
peivisors. 

>  EmploVn^^nt  Outlook 

Employnient  of  pipduction  paint- 
ers is  expected' to  increase  at  a^out 
the  same  rate  as  the -average  for  all 
occupations  through  the  niid-1980's. 
Many  job  openings  also  will  result  as 
^^perienced-^orkers  retire,  die,  or 
4||nnsfer  to  other  occupations. 
^  Most  manufacturing  industries  are 
expected  to  increase  their  output  in 
the  years  ahead.  Demand  for  con- 
sumer products,  such  as  automobiles 
and  furniture,  will  increase  as  popu- 
lation and  personal  income  grow. 
Business  growth  will  create  a  need 
for  more  industrial  machinery  and 
equipment.  Employment  of  painters', 
however,  is  not  expected  to  keep 
pace  with  m^i^ufacturing  output  be^ 
•^i>^cau8e  increased  use  of  automatic* 
painting  processes  and  other  labor- 
saving  innovations^  should  rai^e  out- 

-  put  per  worker.  ^    *  * 

Most  production  paint^rrVork  in 
.  plants  that  produce  durab^e  goods, 
such  as  automobiles;  where  employ- 
ment is  particularly  seiisitive  to 
changes  in  general  ecpnbmic  and 
business  conditions'.  Therefore,  these 
painters  may  be  subject  to  occasional 
layoffs.        /  /A 

Earnlnfls  and  Working 
CoridHiotit 

Hpurly  wagp  rates  for  production 
Ipainteffs  ranged  from  $2.63  to,$6.12 

"  in  1  {^76,  based  oa  information  from  a 
limited  number  of  union  contracts. 
Most  painters  covered  by  these  con; 
tracts  earned  between  $4  and  $5  per 
hour.  ♦ 

because  painters  are  ^pased  to 
fumes  fiy>m  paint  and  paint-mixing 
inglredientSj'  Aoy  mky  wear  masks 
which  covef' the '  nose  and.  mouth. 
Man^  wear,  coveralls  to  protect  the$r 
clothes.  They  also  may  need  ear- 
plugs, iihpe  noisy  factory  conditions 

,  often  exist.  When. painting  large  ob- 
jects, such  ,as  a  car  or  refrigerator, 

-  they  may  have  to  work  in  awkward 

\  and  cramped  positions.  ; 
I    Among  unions  brganizing.prodttc- 
Ctfpn  ^re  the  JnternatidnUl 

^tJnio^(fii|t^d  AiKb^l^^^^  ^.^ro/j^t 
spaci^  w  AgriculiuraT^^ 
Workers  of « Aoiericii;  Internatioml 
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Association  of  Machinists  and  Aero- 
space Workers;  and  th^^Inited  Sfeel- 
worker?^of  Amlnca 

I^Addltionai  ' 
tlon 


Sourc 


More  facts  about  job  opportunities 
in  this  field  nlay  be  available  from 
local  ofHce^'^f^he  State  employment 
service.^General  information  on  pro- . 
duction  painters  may  be  ojbtained 
from:         .  ^ 

Materials  Marketing  Associates,  Inc.,  Shep- 
ard'Bennii|g  Building,  520  Pleasant,  St 
Joseph,  Mich.  49085. 

Federation  of  Societies  for  Coatings  Technol- 
ogy, 1315  Walnut- St.:  Philadelphia,  Pa. 
19107. 

 ^  .  


These  workers  deteqt  anci  identify 
any-  trouble  that  develops.  .They 
watch  and  listen  to^  machij^g^r 
routinejy  check  the  safety  controls- 
Often  stationary  . engineers  Hiaiie  mi' 
nor  repairs,  such  as  replacij^g  ^efec 
tive  valves,  gaskets,  or  bearjj^gs^ » 

In  a  large  plant,  the  stationary  en- 
gineer may  be  in  charge  ^^1^  boiler 
room,  and  direct  the  wof^iSkf  assist' 
ant  stationary  engineers,  ^^tlbine  op' 
erators,  boiler  tenders,  and  aif.condi' 
tioning  and  refrigeration  ^^^clfanicSv 
In  a  small  plant,  the  stationary  engi- 
neer may  be  the  only  persoj^  operat- 
ing and  maintaining  equip'h^nt. 


Places  of  Employiv^^nt 


In  1976,  194,000  stationary  engi- 
neers wer?  employed  in  ^  ^ide  vari- 
ety of  places,  including  Po^gr  sta- 
tions, factories,  sewage  an^  w,ater- 
treatment  plants,  office  an^  apart' 
ment  buildings,  hotels,  and  hospitals- 
Federal,  State,  and  locatf govern- 
ments also  employed  larg^  ^lumbers 
of  these  workers.  Usually,  Plants  that 
operate  on  three  shifts  eHip^oy  four 
to  eight  stationary  ^engineers,  but 
some  have  more.  In  many  plants* 
only  one  engineer  works  each 
shift.  , 

Betause  stationary  engineers  work 
in  so  many  different  kinds  indus- 
tries, they  are  employed  in  parts, 
of  "the  country.  Although  s^ine  ar*^ 
employed  in  small  towns  and  in  rural 
areas,  most  work  in  the  mo^^  heavily 
populated  areas  where  large  industri- 
al and  commercial  businesses  lo' 
cated.  •  I  ' 

^alnliig\  Other  Qiiallfjic^tiont, 
jind  Advancm«^it 

Many  stationary  engm<  era  g^art  aS  • 
helpers,  or  oilers  and*     <\^\i^  theif 
^  ^  skills  through  informal  onpth^.j^b  ex* 

check  the«  equipment  regularly  to-    perience.  ^good  background  also 


STATrOr^ARY  ENGINEERS 

(D.O.T.  950.782) 

Nature  of  the  Work 

Stationary  engineers  operate  and 
maintain  the  machinery  that  provides 
power  for  industr>Ef  heat  and  air-con- 
ditioning for  factories,  hospitals,  and 
other  buildings;  and  light  for  every 
city  and  town.  Among  the  equipment 
thiey  tend  and  control  are  steam  boil- 
ers, diesel  engines,  turbines,  gener- 
ators, pumps;  condensers,  and  air 
com'pressors. 

Stationary  engineers  monitor  the 
various  ineter^  and  gauges  that  are 
attached  to  equipment  to  make  sure 
they  are  running  properly,  and  make 
adjustments  whenever  necessary,.'  On 
a  steam  boiler,  for  exampl^,  they 
check  the  meters  and  gauges  ihat 
indicate  steam  pressure  and  the 
amount  of  fuel  being  c6nsumed. 

Stationary  engineers,  or  power  en- 
^ine^rs  as  they  often  are  called. 


make  sure  that  adequate, power  is 
provided  without  wasting  fiieL  They 
tan  control  both  the  flow  of  fqel  to 
the  boiler  and  the  steam  pressure  by 
adjgs^ing  throftlesf  or  valves.  Other 
types  of  e^uip'ment  jnay  be  ri^gulated 
u^g  s^itchesA^r  levers.  •  '  '  . 

'^Hf^tttronary*  engineers  also  profect 
^'cquipm^nt 'from'  scsi|  and  corrosion^ 
Bbjiler J)!/ater,^fpr  example,  frgqilently 


can  be  obtained  in  the  Na^y  or  Mer- 
chant Marine.  However,  ftio^^  train-^, 
ing  authorities  recommend  formal 
apprenticesh^  programs  he^^nge  of 
the  increasing  complexity  ot  ^jj^  ma-  * 
chines  and  systems. 

In  s^electing  apprentices/^Ost  joint 
labor-management '  appr^n^^eship 
committees  prefer  high  scH^^}  or 
trade  school  ^graduates  who  Have  j.^.^ 
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is  ^tested  for  puri^  and  treated  with#jy(^iv.ed  instruction  in^ma^h^niatlcs, 
ch^ipicals..  •  ''^    <  m'ephanicaf  djaiwing,  machitjg/shop 


OTHkR  INDUSTRIAL  WOPUtTlON  i^ND  RELATED  OCCUPATIONS 


,5; 


9**^nafy  •n0in%%r»  op^fBf  generators  and  turbihas 


practice,  physics,  and  chemistry. 
Mechanical  aptitude,  manual  cjexter- 
ity,  and  good  physical  condition  also 
are  important  qualiffcations. 

The  apprenticeship  Hsually  lasts  4 
years.  ^  In  additioi^  to  on-the-joo 
training,  apprentices  receive  class- 
room instruction  in  practica^  chenriis- 
try,  k  emeiitary  physics,  blueprint 
reading,  applied  electricity*  and  oth- 
er technical  subjects. 

Becoming  a  stationary  engineer 
without  going  through  a  formal  ap- 
prenticeship prograifh  usually  takes 
many  years  of  experience  as  an 
assistant  to  licensed  stationary  engi- 
neers or  as  a  boiler  tender.  This  prac- 
tical experience  can  be  supplement- 
ed -by  ^echnibal  or  other  school 
training  or  hpn™e«»study-  ,v 

Many  States,  the  pistrict'^f  Co- 
lumbia, and  many  large  and  medium- 
sized  cities  have  licensing  require- 
ments for  stationary  engineers.  Al- 
though requirements  for  a  license 
differ  from  place  to  place,  applicants 
usually  must  be  at  igast  l8  years  of 
age,  reside  fpr  a  specified  period  in 
the  State  or  locaIity^;5n  which  the  ex- 
.aminati^is  given,  m^et  the  experi- 
ence requirements  for  the  class  of 
license  requested,  andj'ass  a  v/ritten 
•examination.  ^ 

Generally;  ther>e  are  several  classes 


of  stationary  engineer  licenses. 


not  automatic.  For  example,  an  engi-  \. 
neer  who  has  a  first-claft  license  may 
work  for  some  timt  as  all  assisWnt  to 
another  firs^Hclass^ngiiTf^HJ^f^^ 
va'canc/bccujs.  Someitationary  en-  . 
giBeei:s  eventually  advance  to  jo^s  * 
plant,  ejiglneers  aiid  as*"  MWing  aiid 
-plain  superintendent!  Alfew  obtain 
_  jobs^^s  examining  engineers  and  ^• 
technical  instructors.         .  ^ 

Employment  Outlook 

Employment  of  stationary  engi- 
neers is  expected  to  show  little 
change  through  the  mid-1980's. 
'Nevertheless,  several  thousand  job\  - 
openings  will  arise  annually  be^usQ 
of  the  need*to  repliee^.re.^P.®'"!®'?^^^  ; 
.workers  wha  retire,  die^  or  trarisffrlo  .  ^ 
other  occupMtions. 

Industriajfgrowth  will  result  in  an  , 
increased  ^bse  of  large  boilers  and  • 
auxiliary  Equipment  in  factories, 
powerplanrs,  and"  other  buildings. 
The  need  for  additional  stationary 
engineers,  however,  will  be  limited 
feach^?y  she  trend  toward  more  powerful 


class  specifies  the  steam  pressure  or 
horsepower  of  the  equipment  the  ei!,- 
gineer  can  operate.  The  chief  engi-. 
neer  license  permits  the  stationary* 
engineer  to  gperate  equipment  of  all' 
types  and  capacities.  An  applicant 
.for  this  license  may  be  required  to 
have  a  high  school  education  arid  an 
approved  apprenticeship  or  on-the- 
job  training.  The  lower  class  licenses 
limit, the  capacity  of  the  equipment 
the  engineer  may  operate  without  the 
supervision  of  a  higher  rated  engi- 

'  neer.  / 
Because  of  regional  differences  in 
licensing  requireijt^nts^  a  stationary 
engineer  who  moves  from -one  State 
or  city  to  .another  may  have  to  pass 
an  examination  for  a  new  license. 
However,/  the  National  Institute  for 
Uniform  Licensing  of  Power  Engi- 
neers is  now  assisting  many  States  in 
adopting  a  standardized  licensing 
Program  th^at  would  eliminate  this 
probleji  by  establishirtg  reciprocity' 
of  licenses. 

Stationary  engineers  advance  to 

.*n\ore  responjible  jobs  by  l?eing 
placed  in  (;harge  of  larger,  more  pow- 

'erful»  or  jnore  varied  equipment. 
Generally ,  engineers ^advapce^  to 
these  jobs  as  they  obtain  higher  class 
TicenSfis.   Advancement,  however,  is 


and  more  •  centralized  eqfuipment 
For  example,  a  large  boiler  operated 
by  one  stationary  engineer  can  sup- 
ply heat  and  refrigeration  for  several 
builflings,  instead  of  each  building 
having  its  own  small  boiler  and  its 
own  engineer. 

Earnings  and  Working 
Conditions 

St^tionarv^ngineers  had  average 
hourly  earflfcs  of  $7.03  in  1976, 
according  tc^i  survey  of  21  metro- 
politan a^^eas.  This  was  almost-50 
percent  higher  than  the  average  lor 
all  nonsupervisory  workers  in  privj  te 
industi4s  except  farming.  Averag  es 
for  engmeers  in  individual  cit  es 
ranged  from  $4.69  in  Greenvill^, 
S.Cf.  to  $7.99  in  the  San  Francisco 
area. 

Stationary  engineers  generally 
have  steady  year-round  employment. 
They  usually  work  a  5-day,  40-ho6r 
vveek.  In  plants  that  operate  around 
the  clock,  they  may  be  assigned  to 
any  one  of  three  shifts— often  oA  a 
rotating  basis— and  to  Sunday  a^d 
holiday  work. 

Engine  ropms,  '  powerplantsv:  or 
bolder  rooms  usually  arc -clean,  and 
welf-lisftited:  •  Even^n^er^  the  njost 
favor^le  condi.fioflkhowever,  some 
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.  Stationary  engineers  a^e  exposed  to 
high  temperatures^ jdust^  smd  dirt 
r  jkhm  the\e'quipmeriir^ftnevd  inainte- 
-^'tltoce  duties  may  cause  contact  with,. 
«^ir  aj^  m4se,  bx(^  fume»^or  smoHe. 
Wofkers^also  may  have  to  .crawl /tii- 
side  boilers  and  work  ^  crouching  or^ 
I  « ^cne^Uilg  positions 'tb  inspect,  clean, 
.  pr  repair  the  interiors.^        ^  '  * 
•'Because  stationary  engineers  often 
(^drl^  around  boilers  'and  electrical 
and   mechanical   equipment,  Uity 
must  be  alert  to  avoid  bums,  electric 
shock,  and  injury  from  moving  ma- 

chii^ery.  ^   

^ Among  the  unions  to  \vhich  these 
wdrkers  belong  are  the  International 
Union  of 'Of^erating  Engineers  and 
the  Intemational  Brotherhood  of 
Firemen  and  Oilers. 

^  Sources  of  Additional 
Information  ^ 

Information  about  training  pr  work 
opportunities  is  available  from  local 
offices  ofcState  employment  services, 
focais  of  the  IntCmational  Union  of 
Oper^n]^  Engineers,  and  from  State 
and  \oc^fi^  licensing  agencies. 

Specific  questions  about  th^  occu- 
pation may  be  referred  to: 

Intematknm]  Union  of  Operating  Engineers,! 
1125  17th  St  NW.,  Wa«hington.  DC. 
20036.  4r 

National  Association  of  Power  Engineers,  Inc. 
176  West  Adams  St^^Olicago,  Dl.  60603. 

Forquestions  concerning  licensing 
re()<Ciirements,  contact: 

National  -  Institute  for  Uniform  Dcensiil^  of 
Power  Engineers,  176  West  Adams  St., 
Chicago,  ni.  60603, 


WASTEWATER  : 
TREATMENT  PLANT 
OPERATORS  (Sewage- 
,  Plant  Operators) 

*      (D,O.T.  955.782) 

>flatur0  of  the  Work 

C\cik%  water  is  essential  for  our 
health  and  Recreation  and  for  the  ex- 
istence of Yish  SLtii  wildlife.  Wastewa- 
ter treatment  plant  ^operatprs  help 
keep  America's  wat<^r  cleiui  by  re- 
mov^g  harjmful  domestic  and  indus- 
'  trial  waste/      ~  | 

,  1':  • 


Waste  materials  are<6arried  by#ira- 
ter  through  sewer  pi^es  to  l^atmeht 
plants.  iC^eratprs  cofitrol  equipment 
to  removes  these  materials  or  render 
them  harmless.  By  operating  arid' 


Pl^eis  of  Employment.    ^  * 

"  AboufflOe^^P  pe9ple.worked  full;  ^ 
time  as^M^^^ter  treatment  plant 
operatof^iri/ 1976,  of  >yhom.^bout^ 
58;Cf09  worked  ii^lmunicipi^^Flamsill*/ 


mi^mtainihg  pump^.mpesTand  valves  *4§jb(Jb  iifprivate  industry,  and^2,000 
fliartonnect  tbf'^olfect)piT system. to    in  Federal  installations.  » 
mjpni  fa^lity,  operators 


"tlje'  tfeatin 

move 'the  wastewater  through  the 
various  treatment  proc^esses. 

Operators  read  and  interpret  me- 
ters and  gauges  to  make  sure  plaiit 
equipment  is  working  properly.  Oth 


Wastewater  treatment  plant  opera- ' 
tors  ai4  employed  throughout-  the 
country.  Geographically,  employ- 
ment is  distributed-much  like  the  Na- 
tion's population,  with  most  jobs  in 
larger  towns  and  cities.  Many  opera-. 
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er  job^  include  operating  cljemical  ^mall  towns  are  employedjjart 

feeding  devices  to  remove  pollutants  ^'I'^'v 
from  wastewater;  taking  samples  of 
'the  water  for  laboratory  analysis;  and_ 
testing  and  adjusting  ther^evel  of 
chlorine  ia^fi^^B^ter.  Operators  also 
make  minor  repairs  on  valves, 
pumps,  and  other  equipment.  They 
use  gauges,  wrenches,  pliers,"^  and 
other  common  handtoqls,  as  well  as 
special  tools.  O^asionally  operators 
must  work  junder  emergency  condi-^^ 
tions — for  example,  a  heavy  rainr, 
storm  may  cause  abnormal  amounts- 
of  wastewater  to  flow  into  ^ewer 
pipes  and  threaten  to  exceed  a 
plant's  treatment  capacity. 

The  duties  of  operators  vary  de- 
pending on  the  type  and  size  of  plant. 
Foe  example,  the  treatment  process 
in  an 'industrial  plant,  such  as  a  food- 
processing  company,  may  be  simple 
since  the  wastewater  is  of  a  known 
content.  Treatment  4)lants  that  serve 
entire  cities,  on  the  other  hand,  must 
be  equipped  to  treat  a  ^mixture  ,of 
waste  products  that  vanes])ikily,  thusj;^ 
'  making  the  operator's  job  more  com- 
plicated. In  smaller  plants,  one  op- 
erator may  be  responsible  for  the  en- 
tire system — making  repairs,  keeping 
plant  recor^,  handling  complaints/ 
and  doing  the  ijiaintenance  work  for 
the  facility.  ^  larger  plants,  the  staff 
may -include  chemists,  laboratory 
technicians,  mechanilcs,  helpers,  su- 
pervisors, and  a  superintendent. 

As  a  result  of  the  passage  of  tl^e 
Federal  Water  Pollution  Control  Act 
of  1972,  water  polli^ion  standards, 
will  become  increa^gly  stringent  in 
the  future.  In  order  to-  meet  th^e 
higher  requirements,  operators  will 
have  to  be  able  to  operate  more 
sophisticated 'systems. 
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Training,  other  Qualifications, 
.end  Advanceinent 

•J 

Trainees  usually  >^tart  as  helpers 
and  learn  their  skilli'on  the  job  under 
the  direction  of  anrexj^erienced  op- 
erator. They  leap/by  doii^g  routine 
tasks_such  as  recording  meter  read- 
ings; taxing'' samples  of  wastewater 
and  sludge;  and  doing  simple  mainte- 
nance and  repair  work  on  pumps, 
electric  motors,  and  valves.  They 
also  are  expected  to  perform  house- 
keeping tasks  such  as  cl^'^ing  and 
maintaining  plant  'equ'ipiftient  .and 
]5!t»perty.  ^  v  - 

Persons  interested  jn  entering  tl^^ 
field  shQuld  have 'so in e  mechanical 
aptitude  and.  should  be  competent  in 
basic  mathematics.  Employers  gener- 
ally prefer  trainee^  who  have  a  high 
school  diploma  or  its  equivalefit,  an 
in  some  States  this 'is^a  minimum  edi 
cation'al  requirement.  Some  posfs^ 
tions,  particularly  in  larger  cities  and 
TtPt^jas,  tf^e  covered  by  civil-* service 
fi^gujatic^s,  and  topi ic ants  may  be 
required  to*;pas^^citten  i^xamina- 
tiohs  testing  elementary  mathematics 
skills,  mechanical  aptitude^,  and  gen- 
erallllptelligence^^peratbrs  must  be 
agile,  since  they  have  to  climb  lad- 
ders and  move  easily  aroun'd  heavy 
madhiiiei^  , 

Some  ^Z^ear  programs  leading  to 
an associate  deg^e  in  wastewater 
technology  are  available;  these  pro- 
videagood  general  knowledge  of.  the 
Wat^Tpbllutipn  control  'fleld  as  well 
as  basic  preparation  for  becoming  an 
operator 'Smce  plants  ar$  becomiiig 
more  complex,  completion  of  such 
courses  increases  an  applicant*8 
chances  for  emplbymei\]t  and  promo- 
tion. -  . 


OTHER  INDUSriuAL  HRODUChON  ANB  RELATE)  OCCUPATIONS 


MoAt  State  water  pollution  contro) 
agencies  offer  training  courses  to  im- 
prove the  skills  of*  treatment  ^xi^t 
operators;  These  co^rses..cover  pr^-^ 
ciples  of  isludge  digestion/ odors  and' 
'their  contAl,  chlorination,  sedimen- 
tation, biological  oxidation,  and  flow 
measurements.  Some  operators  take 
correspotndence  courses  on  ^subjects 
related  to  wastewater  treatment,  and 
some  employers  will  pay  part  of  .the 
guidon  for  courses  leading  to  a  col- 
ege  degree  in  science  or  engineer- 
ing. 

Operators  may  be  promoted  to  po- 
sitions such  as  supervisor  and  super- 
intendent. A  high  scha|^diploma 
and  incr^ingly  respoii|Pe  opera- 
tor experience  may  be  sufficient  to 
qualify  as  superintendent  of  a  small 
plant,  since  at  many  small  plaijts  the 
superintendent  also  seryes  as  an  op- 
erator. Educational  requirements, 
however,  are  risinflr  as  ifarger,  more 
cohiplex  treatment  plants  are  being 
built  to  meet  n^WAwater  pollution 
control  standard^  Superintendents 
of  large  plants  are  expected  to  have 
an  engineering  ,  or  science  degree. 
Training  Jn  management  techniques 
is  beconjmg  increasingly  important 
for  operate^  seeking  positions  with 
supervisory  responsibilities.  A  limit- 
ed number  of  operators  may  become 
.  technicians  employed  by  State  water 
pollution  c6ntrol  agencies  to  monitor 
and  proyidq,  tectniical  assistance  to 
plants  thrdtighout  the^State.  Some, 
technic^- vocational  scnbol  or  junior 
cbUege  gaining  generally  is  preferred 
for  technician  jobs. 

In  40  StatieSi  supervisors  and  cer- 
^  tain  operatbrs  must  pass  an  examina- 
tion to  certiitV  that  they  are  capable 
of  overseeing  jreatment  plant  opera- 
tions. "^Volunfip^ycerd  pro- 
grams are  in  effect  %h  the  iBemaining 
States,  wi|i^|the  exceptioYi  of  Alaska. 

Under  a^pictf^program,  there  are 
different  classes  j)»f  certification  for 
different,  sizes  of  treatment  plants.  , 
For  example;^  be  certified  a  "class 
I  operator;'  Jroable^C  operating  a 
small  plant  with  simplCv  cquijpm^iit, 
an  applicant  should  be  a  higl^^<^b^l; 
^i^aduate,  '  deiponstpate  general 
knowledge^  of  treatment  operations 
by' passing  a  written  tesf,  and  com- 
plete 1  year  of  satisfactory  employ- 
ment at  aftreatm^nl  plaffl.  R#qun-e- 
ments  for  certiHcation  as  4  cl^s  IV 


operator'who  supervises  a  large  plant 
employing  complex  technology  may 
reqilire:  a  bachelor's  degree  in  sci- 
ence or  enginieering;  4  years  of  treat- 
r  ment  plant  experience,  2  years  of 
which  were  Jn  a  position  of  major 
responsibility;  and  specific  knowl- 
edge of  the  entire  field  of  wastewater*, 
treatment  as  demonstrated  through  a 
written  test.  Typically,  a  large  plane 
would  employ  mostly  operat6rs_££rti- 
fied '  for-  operating  small  ov medium- 
,  sized  plants,  but  always  under  the  su-, 
'pervision  of  a  clas^  IV  operator! 

•  .^^^    •  ^  • 

Em  ployment^uttook 


f  mploymenf  of 'w^tewater*  treat- 
ment plant  operators  expected  to 
increase  much  faster  than  the  aver- 
age for  all  occupations*. through  the 
mid- 1 980 's,  inainly  as  a  res|»lt  of  the 
constructioltofnew  treatment  plants 
to  process  ^e  increasing  amount  of 
domestic  and  industrial  wastewater. 
Also,  mpre  hig||y  trained  operators 
will i^e  needed  aji  existing  plants  ex-^ 
pand  and  n^oijemize  their  facilities  to 
tope  more  ieffectively  withVater  pol- 
lution. In  addition  to  new  jobs  from 
emi>loyment  growth,  many  job  open- 
Ings^ill  occur  as  exfierienced  opera- 
tors retire,  die,,  or  .transfer  to  other 
occupations. 

People  who  6nter  this  field  should 
have  fairly  steady  emplgyme^ln  the 
years  ahead^Even  during  economic 
downturns,  y^atment  plants  seldom 
lay  off  employees.  3 

Earnings  and  Working 
bondltlons 

/  Operator? , employed  at  small  and 
ni'edium-sized  wastewater  treatment 
plants  generally  earned  between 
$9,000  and  $  IS.OOO^^uy^r  in  1976. 
SomegCxperienced  operators  earned 


morc^than:  $20,000  a  yeaKMn  large 
plants,  ^uperintencfents  01  small 
planets  earned  about  the  same  as  op- 
erators, but  superintendents  9f  medi- 
um-sized {^ants  generally  earned  be- 
||ween  $13,000  and  $20,000;  and  as 
'much  as  $25;t)00  or  iftorerin -large 
plants.  Salaries  for  trainee!|*yrere 
roughly  80  percent  of  operA^ors'- 
salaries  in  most  citic^s^  ^       '  u  ^ 

Because  pollution  control  is  a  nev- 
er-ending task,  operators  work  dif- 
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fere nt  shifts  and.  in  an  emergency, 
jnay  have  to  work  overtime. *.ppera- 
lojrs  !nay  be  expofei^to  unp|e>sant 
n^ors,  as  well  as  lipise  ^from  jtEe  op^ 
^  eration  of  ^electrical  motors  and 
pumps.  (j^However,.  o^or  is  to  a 
minimum  by  the  use  of -chlorine  or 
other  chemicals. 

.  Sotircea  otAddltlbrtal 
♦    Inlofmatlon '  .  . 

people ,  interested  in  a  career  m 
wastewater  tre^tqient  sh<$lil<f  conti^ct 
their  l9cal  or  State  water  pollution 
control  agencies.  Additional  infofl^ 
mation  is  available  from: 

Water  Pollution  Control  Federation,  2626 
X       Pennsylvania  Avp.,  NW.,  Washingto/, 
D.C.  20037,  ' 

Manpower  PIailhbu^^iKl.^X'^^4'^^  ^randh  I 
(WH-596i,  Office  of  WatcV  Programs, 
Environmental  Protection  Agency^  Wash- 
-  ing»n,  D.C  20460^  '"■  y 


/  WELDEB^ 

(D.O.T.  810.  through  819.887) 

Natur4of  the  Work 

'  Welding  coiisists  of  joining  pieces 
of  material,  usually  metal,  by  fiisi/ig 
or  bbnding  them  together.  It  is  the 
most  common  method  of  permanent^ 
ly  connecting  nietal  parts^that  go  into 
the  construction  of  automobiles, 
spacecraft,  ships,  household  appli- 
ances, construction  equipment,  and 
:  thousands  of  other  products.^  Beams 
and  steel  reiiffor^wg  rods  in  bridges, 
buildings,  and  roacfs  frequently  aije 
joined  by  welding.  In  addition,  a 
growing  number  of  ptastic  parts  are " 
welded  to  make  a  variety  of  prod- • 
ucts.  .  '  _  - 

Welding  processes  differ  in  the 
way  heat  is  created  and  applied  to 
the  parts  being  joined.  In  arc  weld- 
ing., the  most  frequently  used  pro- 
cess, heat  is  created  as  electricity 
flows  across  a  gap  from  the  tip  of  th'e 
welding  electrode  to  the  metal.  In 
resistaoc^  welding,  heat  is  created  by 
resistance  to  the  flo)^' of  durreat 
through  the  metal.  In  gas  welding, 
the  ,<lpmbu^on~^pf  burning  J|8eS' 
miej^  -  the  i^etal.  As  part  of  many* 
welding, .processes,  filler  materials, 
called  welding  electrodes  or  welding 


rods;  are  melted  and'  added .  to  the 
joint  to  give  it  greater  strength.  When 
the  heat  is  removed,  the  metal  and 
fillef  material  solidify  aad  join  the 
parts.  It  is  the  welder's  job  to  control 
the  heat  and  the  weld  pool  size  and  to 
add  the  filler  material  sa-that  togeth- 
er theytoTm^^trong  joint. 

Sincraveldin^  processes  differ  and 
are  used Tor.a  wide  variety  of  purpos- 
esf^^  equipment  usedanc^the  skill 
JaMm>f  welders  vary. ^Jobs  icctry  from 
thme  of^ighly  skilled  ftianual  wad- 
ers who  can^  use  gas  and  electric  arc 
;welding  equipment  in  more  thanx>he 
position  and*  who  can  plan  their  work 
from  drawings,  or  other  specifications 
to  t|)ose  of  unskilled  welding  ma- 
" chine  tenders  yvho  simply  press  a  but- 
ton to  start  the  welding  machine. 
Skilled  wel'ders  know  the  material 
characteristitss  'and  properties  x>f 
steel,  aluminum,  and  other  metals 
and  can  weld  joints  in  all  positions. 
iFor  example,  maintenance  welders, 
pipe  welders,  and  many  of  the  weld- 
ers who  construct  ships  are  skilled 

^hip  welders  join  the  steel  plates, 
beams,  and  pipes  used  to  build  ships. 
Some  welded  joints  are  on  the  floor, 
some^^re  on  the  wall,  and  some  ar? 
overhead.' .  All '  must  be  carefully 
welded  to  insure  that  the  ship  will  not 
break  apart  in  rough  seas. 

Ship  welders  generally  use  arc 
voiding   equipment,   although  gas 
equipment  also  is  used  in  many  areas. 
After,  reading  instj^uctions  or  specifi*''^ 
catioits  to  learn  whieh  materials  and  > 
welding  method  to  use  and  obtaining 
'supplies  fronr  the  stoi-age  are^a,  ship' 
welders  are  ready  to  begin  work. 
When  deploying  shielded  metal  arc 
liif^iding  they  use  a  rod  in  a  holder 
attached  to  an  electri^cable  coming 
from  a  Wjblding  power  supply..  The 
other  power  supply  cable  is  attached 
to  the  fliftal  being  welded  which 
completes  the  electrical  circuit  and 
controls  ve  ^^justed  ta  provide  the^ 
correct  amount  of  welding  current. 
When  th'e  powe^  is  turned  on  they. 
**strike  an  arc"  "ll^  briefly  touching^ 
the  rod  to  the  m^tal  to  start  the  elec- 
tricity flowing  afid  then  pulling  the: 
rod  back  to  create  a  small  gap  wKich*^ 
the  current  must  jump.  If.  the  dis- 
tance bdtween  the  rod  and  the  metal 
is  correct,  an  drc.  will  jump  across  the 


.  space;  the  heat  from  the  electric  arc 
melts  the  rod  and!  the  metal.  Welders 
control  the  arc  movement  along  the 
jpint.  As.  the  rod  melts  becomes 
•shorter  they  move  the  holder  closer 
to  the  metal  to  keep  the  correct  arc 
length.  Wheh  the  rod.  becomes  very 
short,,  it  is  discarded  and  replaced 
with  a  new  one.    "   ^  -1 

N(aintenance  welddSS^  repair  tools, 
machines,:,  and  equipfnent— for  ix-^ 
ample,  a -leaking  pipe<  Jft\  such  j^m^^s, 
welders  may  bring  Jheir  equipm^^-to 
the  job.  Gas  welding  is  used  in-n^nv 
cases  because  electrical  power,  niay- 
not  be  available  and  the  torch,  hoses, 
and  t^ks  of  gas  are  portable. 

After  examining  the  pipe  and  pre- 
paring the  breSfc  fpr  repair — usually 
by  grinding — maintenance  Weldets 
select  the  proper  welding  filler  rod 
for. the  job.  Next,  they  light  the  tore 
•^nd  adjust  regulators  qn  the  tanks  of 
fuel  gas,  such  as  acetylene,  hydrogenj 
etc. J  and  oxygen  to  obtain  the  rigk^ 
gas  mixtures  and  flame.' With  tlfe  fill-^ 
er^rod  in  one  hind  ^d  th'e  torch  in 
the  other,  they  neat  the  edges  of  the 
break  and  apply  the  h^t.  As 
al  begins^to  melt,- the  welders  |P^PH- 
ically  melt  the  end  of  the  filler  rod  in 
the  hot^  liquid  metal  while  they  care- 
fully'move.. the  torch  and  ^rqd  along 
the  crack  to  conipletck  the  r^p^r^ 
Wblders  must  be  carefa||to*keepflHp 
torch  at  the  right  distance  from  the' 
metal  in  order  to  apply  the  heat  cor- 
rectly and  to  add  filler  material,  as 
needed,,  to  fill  th^  cfack.  '       -  • 

^No^  aJi  welders  have  the  skills  re- 
utrpd  vpf  shipbuilding  or  mainte- 
hance  welders.  For  esiample,  less 
skilled  workers  use  semiautomatic 
arc  welding  equipment  to  speed  up 
the  jdb  of  welding  autoipobile  . 
frames.  Semiautomatic  equipment 
Consists  ofa  gelding  gun  that  welders 
nfust  manipulate  but  which  automati- 
cally supplies  the  proper  ampunt  of  . 
'arc  he^  and  Hllier  material  to  the 
joint.  In,  this  case,  as^mbly  line$ 
bring  cai^' frames  to  w^ldersi^  and  put 
them  in  place.  Welders  th^n  position  « 
tfieir  weldiilg'guns  on  the  parts  to  be 
welded  and  operate  a  ,  switch  on  th% 
handle  which  automatically  **§trikes^  - 
an  arc".  They  guide  the  arc  to  com- 
plete one  .  or  two  joints  before  the 
assembly  line^takes  the  frame  to  an-/ 


other,  worker.  Like  other  welders^ 
they  aiFC  responsible  for  the  sq)^nd'-~ 
riess  of  the  joint.  However,  they  neM 
less  skill  because  all  parts  they  weld 
are  identical  and  isach  is  welded  in 
.  the  same  position.*  .  ^ 

'  If  the  factory  is  farge,  and  many 
identical  parts  are  to  be  welded,  the 
company  may. save  nioney  by  using 
automatic  welding  macl^es.  Such 
machines  may  be  used,  foHpi^ample, 
in  making  automobile  mufflers  and 
^vashing  machines.  Th^  workers  who 
operate  these-  machines  need'  little 
know/edge  of  welding  and  are*  fre- 
quently called  welding  machine  op- 
^erators  to  distinguish  them  from 
more  skilled^,  manual  welders.  Weld- 
ing machine  operators  place  the 
arts  to  "be  joined  in  holders  ^n  the 
machine.  To  complete  the  weia,  op- 
erators'simply  push  a  butt6n.  The 
machine  then  clamps  the  part  i^ 
lace  and  rotates  it»  as  necessary^  to 
mplete  the  welding  .cycle.  After 
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the  welding  cycle  is  finished,  opera- 
tor^remove  the  wefded  parts  and 
load  the. machine  again. 

Closely  related 'to  welders  are  cut- 
ters. Cutters  use  the  heat  from  burn-, 
ing  gases  or  an  electric  arc  to  cut  apd* 
trim  metal  rather  then  join  it.  Some 
cutters- operate  electrically  or  jye- 
ch'anically  controlled  machines  that 
•  automatically  follow  the  proper 
guideline. 

Placet  of  Employment 

About  660,000  welders  and  flame 
cutters  were  employed  in  1976,  in- 
cluding a  relatively' small  number  of 
cutters  who  used  both  flame  and  arc- 
cutting  equipment.  Almost  two- 
thirds  of  all  welders  help  manufac- 
ture durable  goods;  for  example, 
boilers,  bulldozers,  trucks^  ships,  and 

•heavy  machinery.  Most  of  the  rest- 
repair  metal  products  or  help  con- 

, struct  bridges,  large  buildings,  and 

.pipelines.  '    '  . 

Welders  are  concentrated  in  the 
manufacturing  centers  of  tfi^^reat 
.  Lakes  States.  About  one-third  work 
in  Pennsylvania,  Ohio,  Michigan,  In- 
^'  diana,  and  Illinois.  Because  of  the 
widG;spread  use  of  welding,  the  rest 
are  distributed  much  the  same'  a^  the 
population  is'  with  large  numbers 
working  in  New  York,  Texas,  Wis- 

xonsin,  iand  .California. 


TriainingrOther  Quailflcatlon 
and  Advancement 

Generally,  it  takes  several  years  of 
training  to  become  a  skilled  welder. 
Some  of  the  less  skilled  jobs,,  how- 
ever, can  be  learned  on  the  job  in  a 
few  monthSw  Some  wejding  machine 
operators,  for  example,  learn  to  op- 
erate a  Machine  in  a' few  hours  and 
Jjecome  completely  qualified  in  a 
v^ek. 

Beginners  often  start  in  simple  pro-, 
duction  jobs  where  the  type  and 
thickness  of  the  metal  and  the  posi- 
tion of  the  welding  operation  rarely 
change.  As  the  need  arises,  supervi- 
sors 6r  experienced  workers  teach 
new  employees  ho^  to  \^eld  different 
types  of  metals,  and  how  to  weld  ver- 
tical and  overhead  joints.  Many  large 
companies  conduct  programs  to  train 
people  as  weld^^^  After  completing 
the  course,  individuals  are  offered 
jobs^A  few  companies  offer  employ- » 
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,  ees  welder  apprenticeship  program^ 
that  last  several  years,  includii^g 
classroom  and  on-the-iob  training 

Persons  planning  careers- as  vMtd- 
ers  or  cutterS'Tieed  manuaLdexJilrity, 
good  eyesight,  and  good  eye-hand 
coordination.  They  should  be  able  to 
concentrate  on  detailed  work  for 
long  periods,  and  should  ^e  free  of 
any  physical  disabilities  that  would 
prevent  them  fi;om  bending,  stoop- 
ing, and  working  in  awkward  posi- 
tions. Most  employers  prefer  appli- 
cants who  have  high  .school  or 
vocational  school  training  in  wel(Jing^ 
Courses  in  sttop.  mathematics,  me- 
chanical drawing,  blueprint  reading, 
physics,  and  chemistry  also  are  help- 
ful.  .    "  ■     '  ■  . 

New  cievelopments  are  requiring 
new  skills  of  welders.  This  is  particu- 
larly true^n  fields  such  as  atomic  en- 
ergy  or  aerospace  manufacturing, 
which  have  high  standards  for  the 
reliability  of  welds.  Before  being  as- 
signed to  wqrk  on  buildir^gs,  bridges, 
pipelines,  or  other  jobs  where  the. 
strength  of  the  weld  is  highly  critical, 
welders  m  ay  be  required  to  pass-  an 
examination  of  their'  welding  sJciHs 
given  by  an  employer  or  government 
agency.  Welders  who  pass  such  ex- 
aminations generally  are  referred  to 
as  "certified  welders." 

Promotion  opportunities  for  weld- 
ers are  good.  Some  welding  machine 
operators  learn  skillfed  welding  jobs; 
skilled  welders  may  be  promoted  to 
welding  inspectors,  technicians,  or 
supervisors.  Experienced  workers 
who  have'  obtained  college  training 
on  the  properties  of  metals  often  be- 
come welding  engineers  and  are  in 
great  djematid  to  develop  new  appli- 
cation for  welding.  A  small  number 
of  experienced  welders  open  their 
own  welding  repair  shops. 

Employment  Outlook 

Job  opportunities  for  welders 
should  be  very  good  in  the  years 
ahead.  Employment  in  this  large  field 
is  expected  to  increase  faster  than 
the  average,  for  .  all  occupations 
through  the  mid^l980's.  The  faster 
increase  will  be  caused  by  the  gener- 
ally favorably  long-run  outlook  for 
metalworkfng  industries  and  by  the 
'greater  use  of  welding  in  particular. 
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In  addition  to  openings  created  by 
employijient  growth,»  many  jo-bs 
should^rise*feach  year  because  of  the 
ni^ed  Irtrreplace  experienced  welders 
who  retire,  die^or  transfer  to  other 
Occupations.  Job  opportunities  njay  ' 
vary  from  year  to  year,  however,  be- 
cause employment  of  welders  in  the 
manufacturing  and  construction  in- 
dustries fluctuates  with  ups  and 
downs  in  the  economy.  ^ 
/Iilcreases  in  population  and  in- 
come'are^  expected  to  stimulate  de- 
'  mand,for  cars,  building?',  heavyi.  ma- 
chinerj?,  appliances,  and  thousands 
of  other  products  that  welders  help  ^ 
make.  Employment  of  welders  also  is 
expected  to  increase  as  weldiSi^uj^-  " 
place^  other  methods  of  joining 
als.  .Welding  generally  is.  chcz 
thaji  other  methods,  of  joining  m^t^^- 
parts,  jand  it  is  being  used  more  fre- 
quently in  the  manufacturing  and 
construction  industries.  ^  • 

Earnings  and  Working  4 
Conditions  ^  . 

National  wage  data  on  Welders  are 
not  available.  However,  the*  limited 
data  available  indicate  tiiat  welding 
machine  'operators  earned  from  . 
$3,93  to  $5.10  in  1976.  Welders  in 
the  construction  industry  earned  $6 
to  $12  an  hour,  depending  on  loca- 
tion/ '       ^  ' 

Welders  and  ctitters  use  protective 
clothing,  safety  shoes,  goggles,  hel- 
mets with  protective  lenses,  and  oth-""  • 
er  devices  to  prevent  burns  and  eye 
injuries.  Although  lighting  and  venti- 
lation usually  are  adequate,  welders 
occasionally  work  in  the  presence  of 
toxic  gases  and  fumes  created  when 
some  metals  melt.  They  are  often  in 
contact  with  rust,  gr^s'e,  and  dirt  on  ' 
metal  su^^ces.  Welaing  machine  op- 
erators ar^largely  free  from  the  haz-' 
ards  associated  with  manual  welding.  ^ 
A  face  shield  or  goggles  generally  of- 
fer adequate  protection  to  these, 
.workers.  *       '  , 

Many  welders  are  union  members.  - 
However, 'because  welding^  also  is 
done  by  other  craft  workers,  for  ex- 
ample by  pipefitters,  and  only  recent- 
ly has  received  recognition  as  a  dis- 
tinct craft,  welders  belong  to  many 
different  unions.  Among  these  are 
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the  Inteniatibtial  Association  of  Ma- 
chinists and  Aerospace  Workers;  the 
International  Brptherhood  of  Boiler- 
makexsi  Iron  Shipbuilders,  Black- 
srhiths.  Forgers  and  Helpers;  the  In- 

^terna  tioTi  a1  Union,  United 
Xutom^ile,  Aerospace  and  Agricul- 
tural Implement  Workers  of  Am€^ 

.ica;  the  United  Association  bf  Jour- 
neymen and  Appfentices  of  the 


Plumbing  and  Pipe  Fitting  Industn; 
of  the  United  States  and  Canada;  arrd 
the  United  JElectrical'Radio  afld  Ma- 
chine Workers  of  America  (Ind.)'' 

'  .*  -    •  -  ■ 

Sources  o.f  Additional 
'  Information 

for  further  information  on  training 
and  wprk  opportunities  for  welders, 


,^ontact  local  OTi ploy ers  or  the;  local 
office  of  tne  (State  employment' ser- 
viQQ.  For  general  ihforriJPlion  about 


-  v^Pders,  write  to: 
The  Amencan  ^^elding  Society, '2501'  NW.. 

7th°si.,  Miami^'FIa.- 33135.  \^ 
Internationa]  liJnioh,  United  Automobile, 

Aerospace  and  AgriduliuraJ  Implement . 

Workers  of  America,  8000  East  Jeflferson 

Ave.,  Detroit,  MicK!  48214. 
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e€  OCCUPATIONS^ 


Office  occupations, -197$^ 


29%  of  total  empio 
in  aH  occupations 


unni  if 


^ers  oerform  a  v--::"' 
.  ths-i  are;  neede  t( 
^        other  organ,  /  a 


iay  to  day  ha. 


Tiacrrnes.  i 
.  emniqyeefi  r 


aavice,  prepa* 
reports,  desig 
and  arrange  b; 

Dpportuniti 
or  people  witi 
3tionaI  backg 
j^^nlered  wi 
educaticm;  manv 
iiuire  - least  i^o 
fv|an  cierap 
''ith  tniniis  I 
epetinve  las 
:ffice  wQTKer    ^  * 
*^ork   -^-tr  '---is 


z  analyze  financial 
^puter  systems, 
\.\  loans. 

oSce  work  exist 
•  juiciy  differerit  edu- 
nids.  Some  jobs  can 
n\ly  a  .High  school 
V  T*iKrs,  however,  re- 
li^^ge  degree, 
.mployees  work 
rten  do^  detaiied, 
Most  professional- 
71  the  other  hand, 
■is    "hey  apply  tneir 
*^^rcolems  and  devis- 


:,3g  ways  oxr^'^Kie  oetter  services  to 
inose  'vi'hi.  aepe-**^  on  them. 'Besides 
iBit  tec.nnxcal  A\s  required  to  do 
tnsir  oTJE.  \  vorkers  need  judg- 
ment anc  '-tsi^r^  to  communicate 
thsT  aas2>  ^  ; 

"lis  :-^xer  o  2ie  Handbook  de- 
sc  ^es  ~fhc--  ""vor^i  m  clerical  occU-- 
pa  ->ns.  jor  and  related  oCcu- 

pc  .^n  Oki  •  -a:g  pccupatipns, 
ins_*£inc:MBfctioat:n-Tis,  and  adminis- 
trate a3fljPPla>^o  jciipations. 
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GLERISAL  OCCdPATIONS 


Abor  16  million  people  worked  in  srrteciai 
clcricaLi  juibs  in  1976.  Many  W««a^  rec-  s^^  Mogr 
.ords  anc  ao  other  offic6  f^^^^HPwork.  CSiui  sk 
Others  isnadle  communi^t^'^Rs,  op-  «choo)^ 
erate  nWare,  machines,  shi^  and  re-  y  j 
ceivc  merchandise,  and  ji-^' 
cash  *"nEfiKrs. 


equipment,  ^i:Laries, 
pters»  ariif  typists  spe^ 
ikai  nnust  be'  lesmsd  in 
c*T  fcirmai;  training  prc^rams. 
cir^ical  jobs  require  T-sading 


Worjkcrs  in .  clerical  jess  have  a 
J  wide  vansty  of  skills  and  '^  ^perience. 
They    include    highly  mxiHec  aiie 

-  searcher?  in  real  e^tati    "i^  ir  s  ljio 
executive  secretari6s  in  rrui*^  **^esp 
fices  as  well  as  relativr  '^skixjEtrc 
messengers  and  fil^  cle-^w    --esc  :e 
the  diversity  of  jobs  and  'iuhcl. 

-  clerical  employment  is  c  .  iicentm^c 
in  just  a  few  familiar  jobs.  Rougniy  i 
of  every  5  clerical  work%:;fS  is  a  secre- 
tary or  stenographer.  One  in  I  s  ; 
bookkeeper.  The  accompar 
chart  shows  employmentin  thes 

-  other  major  cierica^l  occupation  2r<- 
cussed  in  the  Handbn^k. 

Training,  Other  ai^lificati«>n& 
and  Aldvanc^mant 

Clerical  workers  need  high  schr 
diplomas  for  all  but  the  most  routir. , 
jb^bs,  and  many  emplovers  pfefe- 
plicants  who  have  nad  bus!  ;  s 
courses.  Some  companies  coor'era:e 
'  with  local  high  schools  and  btismess 
schools  in  office  education  program? 
that  enable  students^  to  won:  par 
time  while  attending  achool.^This  ex- 
perience is  helpful  for  beg:-Tiers 
seeking  job^  after  graduation  4any 
States  and  localities  sppnsc  pro- 
grams  (6  train  unemployed  atic  low- 
skilled  workers  for  entry-levei  cleri 
cal  jobs. 

Beginning  clerical  workers  often 
receive  on-the-job  training.  They 
learn  how  their  employers  keep  rec- 
ords and  become  familiar  with  the 
kinds  of  business  forms  used.  SomTe 
new  workers  learn  to  operate  adding 
and  duplicating  machines  and  other 
kinds  of  office  equipnient  They  may 
attend  classes  to  le^m  how  to  oper- 
ate tabulating  machines  and  other 


sales  on/  cor'^rebtf-ns  ion,    a    knowlec^  of 
^pcliiing  ar^a  grammar,  and  ar^tiusietic 


7  lev  e  rs  p  re f e r  app;:::=an  ts 
aij|^  eiical  jobs  t:  nave 


skills  ' 

for  a''/. 

'r»asic  'yfiig  ^Itilis.  Some*  emzr^yers 
.  t  aiK- vicajnts  for  cieric  ■  arrtniide. 
'i».it>diT\ce"^i:nt  ,  c>ppor.  mine-  for 

unc  e^l  wc  ;r»  are  goo^  ar.tn  many 
ercpU>yers  p\.>vid*  "ourzss  siu  that 
^hr/  cmplr  /ces  0 /.r.  iear-  iite  skills 
n\;f^-r:  f«  nore  ."iemanding  jobs.  As 
VM  -  f  »'rs  become  cr  re  highly  skiued» 
' ' e  assign e  d  vn.  ore  k^ifficult 
v^ks  i'«  -xairrole,  jhior  "vcists 
n--  *  ;>!  .'.Mt-'tet'  '.o  more  r^pon- 
sic-f  bs  .?cni-^ :  ti-— )isu  as  their 
typing  ftpecd  .md  .-^  ■  curp.cy  irrrur*^^  :?s. 
vc-.-^f ptrioni'iits  ;eam  tyrin-^  i.nc 

offi:*  p-c  :;edu;cii  ir-ay  necom*;  -■^^;r:r- 
xaries  or  r^ists.  Promotion  inrr- 
i'^or  or  r'laii^iA-er  generally  .i^pcuds 

.  leavie-ihiip  a^^ity»  work  experi- 


ence and  knowledge  of  the  overall 
operations  of  the  organization. 

Employment  Outlook 

Enployment  of  clerical  workers  is 
exc=cted  to  increase  faster  than  the 
average  ^fcr  air  occupations  through 
the  niid-1980's.  In  addition  to  the 
nev»  jobs  created  by  this  growth, 
man  other  openings  will  occur  as 
emp:>oyees  die,  retire,  or  leave  their 
jobs 

Fmure  growth  in  the  number  of 
clerical  workers  is  expected  to  result 
primzrrily  from  the  increasing  paper- 
work .  Jiat  will/accompany  the  expan- 
sion V  f  large  and  complex  organiza- 
tions. A  great  deal  of  ^is  paperwork 
is  handled  b^  -computer.  The  impact 
of  ai-^amatioi  on  office  equipment 
andi:r-:iccdurcs  is  considerable,  but  it 
is  nmre  irrrjcrtant  in  some  jobs  than 
in  otne-^.  L:i  general,  long-term  sm- 
ployme  r»r  prospects  are  best  in  ::ieri- 
cal  oc:  i'i^i:.2ons  mat  are  not  a^Tcted 
by  autoiiT?A?acn»  in  those  that  are  com- 
patible u  h  computer  applications. 
and  ir  .cr—  that  have  developed  as 
resui:  ".f  »  technologies.  Job  or 
porti  2re  especially  favorab:" 

for  :  :  -r-  ./-'nists,  secretaries.,  an- 
tVDisc:  J>emind  for  these  worker 
wiU  ii-i't::;aiarly  strong  in  bank:. 
:nsuraTr::=  ompanies,  manufacturin 
firms  £111^  professional  service  o* 
ganiza.:i::r:> 

rxs  nii"^  ::rr36  use  computers  am 
business  Tisicnines.  routine  clerica 


^;^n»  r4Qs  fcr  secreta  '»<*s  are  expectec  :o  fch?  more  than 
ireeTimes  :ne  nurTt»t  z\  openings      anv  other  ^ 
clerical  occupation  tnrDugh  1985 


or  c^;  occypai: 
^.nnuf  openings 


250  .  300 
Replacement 
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jobs  sufih  as  payroll,  bank,  and  file 
ciierk  may  be  reduced  or  eliminated. 
Also,  as  work  i&shiQed  from  clerks  to 
-  machin<3S,  many  clerical  workers  will 
hcfv^  to  become'  familiar  with  cbm- 
punsr  operations,  particularly  ia  large 
firms. 

Persons  with  clerical  skills,  partic- 
ularly secretarial  and  typing  skills, 
sixisild  find  e^^tensive  opportunities 
fc3r  temporary  or  part-tinte  work  as 
jTizre  employers  use  'these  workers 
oizring  peak  business  periods. 

Earnings  and  Working 
Conditfons 

^  Clerks  in  routine  jobs  earned  as 
little  as  $1*13  a  week,  while  many 
highly  skilled  workers  were  paid 
$200  or  more,  according  zo  a  1976 
survey.  Salary  variations  ^s^ithin  an 
occupation  are  relatively  common 
/  and  these  usually  reflect  dr^erences 
in  educational  level,  work  experi- 
ence, and  level  of  responsibility. 

Salaries  in  different  pans  of  ^he 
country  also  vary;  earnings  generally 
ars  lowest  in  southern  cities  and 
highest  in  northeastern  and  western 
urban  areas.  For  example,  secretaries 
averaged  $197  a  week  in  the  North- 
east, $201  in  the  West,  and  $181  in 
southern  cities.  ^ 

Clerical  employees  work  a  40-hour 
week  in  most  cities.  In  some,  espe- 
cially in  the  Northeast,  thq  scheduled 
workweek  is  35  hours. 

Most  jlerical  workers  in  large 
cities  receive  7  paid  holidays  or  more 
a  year  and  2  weeks'  vacation  after 
working  1  year.  Longer  vacations,' 
based  on  added  years  of  service,  may 
range  to  4  weeks  or  more.  Group  life*^^ 
and  health  insurance  plans,  sick 
benefits,  and  retirement  plans  often 
are  available. 

'  Sources  of  Additional  - 
Information 

Many  State  employment  service 
offices  can  provide  information 
about  earnings,  hours,  and  employ- 
ment opportunities  in  clerical  jobs. 

Information  concerning  training 
for  clerical  occupations  in  your  State 
is  available  from:  \  • 

State  Supervisor  of  Office  Occupations  Educa^ 
tion.  State  Department  of  Education, 
'    State  capital. 


A  directory  of  private  business 
s$:hools  located  in  cities  throughout 
the  country,  may  be  obtained  from: 

United  Business  Schoob  Association.  1730  M 
St..  NW..  Washington;  D.C  20036.  * 


BOOKKEEPING  WORKERS 

*  (D.Q.T.  210.368  through  .588, 
216.5^8,  and  219.388  and  .488) 

Nature  of  the  Work 

Every  business,  needs  systematic 
and  up-to-date  re^CH^s  of  accounts 
and  business  ,t?ansactions.  Book- 
keeping workers  maintain  these  rec- 
ords in  journals,  ledgers,  and  on  oth- 
er accounting  forms.  They-  also 
prepare  periodic  financial  staten^ents 

,  showing  all  money  received  and  ^id 
out.  The  duties  of  bookkeeping 

•  workers  vary  with  the  size  pf  the 
business.  ' 

In  many  small  firms,  general  book- 
keepers  (D.O.T,  210. 388^)  are  the 
only  bookkeeping  workers,  TJiey 
analyze  and  record  all  financial 
transactions,  such  as.  orders  and  cash 
sales.  They  also  check  money  taken 


in  against  that,  paid  out  to  be  sure, 
accounts  '"balance,"  and  calculate 
the  firm's  payroll.  Although  most  of 
this  work  is  done  by  hand,  bookkeep- 
ing workers  generally  use  simple  of- 
fice equipment  such  as  calculating  ' 
machines.  General  bookkeepers  also  i 
prepare  and  mail  customers'  bills  and  { 
answer  the  telephone. 

In  large  businesses,  a  number  Of 
bookkeepers  and  accoutiting  clerks 
work  under  the  directioikbf  a  head  or 
supervisory  bookkeeper,  lln  these  or- 
'  ganizations  bookkeepers  often  spe-  ^ 
cialize  in  certain  types  of  work.  For  7 
example,  some  prepare  statements 
on  a  company's  income  from  sales  or 
'its  daily  operating  expenses.  Others 
may  post  payments  and  charges  on 
cards  rising  bookkeeping  machines^  :^ 
or  feed  infomiatibb  on  accounts  re- 
ceivable and  accounts  p^able  into 
the  computer.  Accounting  clerks 
(D.O.T.  219.488),  sometimes  known 
as  bookkeeping  clerks,  perfbrm  a  va- 
riety of  routine' duties.*  They  record 
details  of  business  transactions,  in-  V 
eluding  deductions  from  payrolls  and 
bills  paid  and  due.  They  also  nisy 
type  vouchers,  invoices,  and  othor^ — 
financial  records. 


Bookkeeping  yrorkers  need    knack  for  working  with  numbers. 
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V     Places  of  Employment 

Bookkeeping  workers  numbered 
almost  1.7  million  persons  in  1976. 
Jobs  for  bookkeeping  workers,  are 
found  in  all  kinds  of  firms,  with  an 
especially  large  number  in  wholesale 
ami  retail  trade.  More  than  1  of  ev^ery 
3  bookkeepers  work  for  a  J^tail  store 
or  whple^ale  firh^.  In  addition,  many 
work  in  factories,  banks,  Misurance 
companies,  hospitals,  and  schools. 

Training,  Other  Quaiiflcations, 
.  and  Advancement 


High  school  graduates  who  have 
taken  business  arithmetic,  bookkeep- 
ing', and  principles  of  accounting 
meet  the  minimum  requirements  for 
most  bookkeeping  jobs.  Some  em- 
ployers, however, ^prefer  applicants 
who  have  comp-leted  business 
*cbui;ses  at  a  junior  college  or  busi- 
ness school  and  have  had  some  expe- 
rience .working  with  accounts  pay- 
able  and  receivable*  A  knowledge  pf 
,  hpw  compu^rs  are  used  to  perform 
^bookkeeping  operations  is  an  asset. 
Persons  also  may  qualify  for  book- 
^  keeping  j6bs  tl\rough  (yi-the^-job 
training.  In  some  areas,  companies 
coqperate  with  business  schools  and 
high  schools  in  work-study  programs. 
These  programs  offer  part-tinfb  expe- 
rience 'thfit  helps  students  get  jobs 
soon  after  graduation. 

Bookkeeping  workers  need  above 
average  aptitude  for  working  with 
numbers  and  a  knack  for  concentrat- 
'  ing  on  details.  They  should  be  able  to 
type ^ and  operate  various  office  ma- 
chines. Because,  they  de^nd  on-oth- 
er office  workers  for;  information, 
bookkeepers  should  be  able  to  work 
as  part  of  a  team. 

Newly  hired  bookkeeping  workers 
be^in  by  recording  routine  transac- 
tions In  accounts  receivable  oi^  ac- 
cbunts  payable?,  units.  They  advance 
'  to  more  responsible  assignments, 
such  as  preparing  income,  statements 
and  operating  complex  bookkeeping 
machines  or  computers.  Some,  work- 
•  ers  are  promoted  to  supervisory  jobs. 

Bookkeepers  who  complete 'c6urses 
"in  college  accountings  may  become 
accountlintsX  (The  occupation  of  ac- 
cpuntant  is  discussed  elsewhere  ik^ 
the  Handbook.)  *• 


Employment  Outlook  ^ 

i   '  . 

Thousands  of  job',  openings  for' 
bookkeepers  are  expeCted'every  year 
through^l  985.  Jobs  will  be  numerpus 
even  though  employment  of  book-^ 
keepers  is  expected  to  grow  ;slowly 
over  this  period,  for  the  occupation  is 
large  and  turnover  is  high.  Most  job 
evenings  will  occur  because  of  the 
need  to  replace  worker:  who  die,  re-* 
tire,  or  stop  working  fcr  other  rea- 
sons. 

Future  employment  growth  in  this 
occupation  will  be  slowed  by  the 
increasing  use  of  various  types  of  ' 
bookkeeping  machines  and  electron- 
ic compute^&^Cfiat  process  data  more 
accuratefyV  rapidly,  and  economical-  • 
ly  than  workers  doing  it  by^and, 

'  '  ■   ■  ■  l 

Earnings  and  Workin^g^ 
Conditions 

t  Beginning  accounting  clerksjn pri- 
vate firms  averaged  $637  a  month  in 
1976,  according  to  a  Bureau  of  La- 
bor Statistics  survey  of  clerical  occu- 
rtajions.  Th^y  had  higher  salaries,  on.- 

^>tlm-^:average,  than  beginning  file 
clerks  or  typists,  but  earned  less  than 
beginning  sedgetaries  or  stenogra- 
phers. Expertenced  .  accounting 
clerks  earned  $805  a  month,  about 
the  same  as  the*>average  for  all  nonsu- 
pervisory  workers  in4)rivate  industry,' 
except  farming. 

In  1977,  starting  salaries  in  the 
Federal ''Government  ranged  from 
$6,572  (GS-2)  to  $7,408  (GS-'S)  for 
bookkeeping  workers  right  ^  out .  of 
high  school.  Starting  salaries  Were 
higher  for  bookkeeping  workevs  with 
at  least  2  years'  work  experience  or  2 

.  years  of  college  education.  These 
salaries  ranged  from  $8,31^  (GS-4) 
to  $9,303  (GS-5)  per  year.  Average 
salaries  in  the  Federal  ^Government 
in  1 977  for  general  accounting  clerks 
were  $  1  3;443'  per  year. 

Working  Conditions  for  bookfeeep-  ^ 
ers  are  similar,  to  \hose  of  other  ofHce 
workers  in  the  same^  firms.  (See  in-, 
troductc^  section  to  this  chapter  for 
more  information  on  earnings  and 
working  conditions  and  for  sources 
OT additional  information.) 


CASHIERS 


(D.p.T;  .21  1.138,  368,  ,463,,  .4^^ 
'    \  >*nd  299.468)'  ^ 

» .Nature  of  the  Work  ' 

■  Supermarkets,  mc  Vie  theater, 
restaurants  are  amon^  the  man  Tnu^i 
nesses  that.empioy  cashiers  to  lamr?'  't 
paymentsjfrom  customers.  st 
cash5ers  receive  -noney,  *c 
cl^an^,  fill  out  cnarge  form  ur 
give  neceipts.  The  reiaixd  occuj»a*i: 
.  of  bank  teller  is/oiscu^ssed  eise-tvh* 
in  the-  Handbook. 

In  addition  t<^.  ther;::;  dutiss, 
iers,  depending  on  znch  emplo 
may  ao  other  jobs  awr  have  diff< 
job  titles.  Those)  wh:  work  in 
.  aters^  fori  example,  are  often  c^^ 
box  office  cashiers  or  ticks: 
They  operate  ticket-disperiLsin;  ma- 
chines and  answer JtelepHone  irr quer- 
ies.  Restaurant  c^hiers,  sKjm-  tnnn 
Vcalled  cashier  checkers,  may  v  • 
reservations  for ^  meals  ^nn  sp^  ,ul 
rties,  type  .menus,  or  seil  istcm.s  41 
candy  and  cigarette  ccun  .  *- 
supen^arkets  and  other  self  -'.f.^/v  ^ 
stores,' cashiers  knowjn  as  ^^^ck^^f^t 
or  igroce- 
es.  Thw 
may  restock  shelycfs  dhd  mar> 
rearrange  display^.bf  mercr^ 
ai^  take^  inventory.  In  man; 
cashiers  known  *Qs.agency  c 
office  cashiers,  type,  ope^^ 
switchb\)ard,  do  .boolckeep?ng 
act  as  receptionists^ 

Cashiers  oper^  several 
machines,  ^anj"  use  cash 
that  print  the  amount  of  the 
paper  tape.  A  rapidly  growi 
ber  of  cashiers  oper&te  e:- 
registers,  computenzecl  poi 
registers,  or  ^pizmputerized 
ystems.  Degfftfing  upon 
plexity,  a  commute rized]  sy^ca  ^  xi-v 
automatically  calculate  ^he  r^'^^iikkiy 
taxes  i^^d  record  inventory    'i:;^  '•rs 
and  other  inforniation.  Such  .-uiiigyrrs 
ire  replacing  ^eis  versatile   ~^  .*vc- 
tional  models  ^  many  stor^sr. 
iers  who  work  in  hotels  and  :i>D8nta^[s 
use  machines  th-.at  record  charge  f  tf  r 
telephone,>^eocal,  and  9ther  ser 
es  and  prepare  itemized  bills.  Caiii- 
lers  also  operatr  adding  and  chau;c- 
dispensing  machine's. 


iClerkSy  checkers, 
wrap  .or  fbag  pure! 
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Places,  of 


yment 


about  _2»D,0*0  persotiif 
cashie:     More  casmrs^^ 
ermark     dmd  o|tbcT  xo^* 
m  any  aiin^  kiiuraf  ssior- 

'*nd  argasixsatiom  ^ 
and  mimiy  find 


,,Ini?76. 
worked 
work  in  abi 
stores  ttis^. 
However 
businesses 
types  and  ^ 

departmern  wre^  riium  iir  s: 
stores ,  haxoTvare  stcjrcs .  ~. .  >  r : 
stores,  ana  m  ovner  nincn.    r  r( 
stores.  Fr^Uanranz.    •hc^  ' 
schools,  ass.  "^aoschtais  ajsr  -siD^i^ 
largK  nummr  of  cashien  Btssir:^ 
employ inf     -Thiers  arc  «>canscr- 
large  citie.        suburbs ;  iifvrrcL- 
.  centers,  in  Tnsmn  towns,  i.*  a  ir  "r; 
areas.  The  ^'^iMsiral  Gr^vtumne 
ploys  a^mall   xumbe*  .  \>rinia  tl' 
the  DfePmnKsn*  of  De  '  Tij* 

Opportunirrcii  for  '  o  ^^me 
are  very  gooc    Near  .latlf 
cashiers  won    art  timcrr  -^bow  a 
is  a  student. 

Training,  QMnr  0«i»a}lfl<rattnm. 
and  <i«dvanc#^'^  -^nt 

EmjSloyers  ^efer  > -  ^ir-aiiig 
iers  with  h^h  £cho-  -zivioir.: 
'Courses  in  hisaness  anVhune^c.  oc 


K^ir>ing,'  typing,  and  other  ^business 
-^scts  ire  g^oibd  preparation  ,for 
^assser  jobs."  Cashier  raining  is  o^ 
Y.y^z  as  part  ot'mam  ■  ubftc  school 
ocational  programs. 

Vaany  employers^  ofts-T  on-the-job 
training  for  cashieirs.  I~  -  small  6nn 
znt  beginning  cashier  ^  trained  on 
the  job  by  an  experiencec  worker.  In 
LiiTHe  firms,  cashier  trainini:  program? 
Dtien  iaclude  classroom  mstmcticn 
in  me  use  of  electronic  :::oAiputer- 
izec  registers  aAd  in  otre  phases  of 
cashiers'  jobs.  , 

Many  persons  er^er  C'^^^ier  posi- 
tions without  signiiicar!    rnor  work 

•ocrience.  For  some  c:rt!ihier  jobs, 
:.>wever,  employers  se  ek  persons 
*»no  have  specia)  skills  *  business 
experience,  such  as  typing  or  selling.  , 
Many  cashier  openings  als- j  are  filled 
bv  Trromotitig  other  qualifired  workers 
wnc  are  already,  emplovvsd  by  the^ 

Persons  ^ho  want  to  be  ::ome  cash- 
iers should  be  able  to  dc  repetitious 
work  accurately.  They  n^ced  finger 
dexterity,  a  high  degree  o:'  eye-hand 
coordination,  and  an  apdtude  for 
wopKing  with  figures.  Because  they 
-meet  the^ public,  cashiers  should  he 
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neat  in  appearance  and  able  to  deal 
lactfullv  and  pleasantly  with  custom- 
-?fs. 

Promction  opportunities  as  cash- 
ers  tenc  ig^be  limited.  However,  the 
xiiishier  i  job  affords  a  good  ppportu 
nvr"'  to  iearn  an  empioyer'^s  business 
ancL  so  may  serve  as  a  steppingstone 
tc  i  -rxa^TQ  responsible  clerical  jor 
sucn  rjookkeeper  '  sales  clerk,  or 
to  a.  niauigerial*  po> 
W   -^:rm    n  charn^' 

msu^-^   iince  i  ^--^ 
•miinagt  - 


on.  Cashiers 
ros  and  other 
for  exantple,. 
tment  or  store 


'tflnplcrytr  an;  Outlook 

.-:oD  opep' or  Thiers  are  ex- 
pectec  jatif«-i  tiirough  1985. 

Emplc  vTTf^'  erc::ected  to  grow 
fasxer  riia:  '^  averrs^e  for  all  occu- 
paz^OHLi  -  nev  cds  will  result 
fro-n  fu-  .  owtr.  -  retail  trade. 
Hc^^eve-  r-  iic.^  mo  important  tian 
grcwth  .  source  .)f  jobs  for  cash- 
ier- IS  t»'  need  tc  replace  workers 
wbo  die     elire,  or  stop  working  for 


NMfffy  half  of  al-ccthlart  work  part  tihM. 


J  03 


r-  iiC.^  mo 
:  source 
need  tc 
elire,  or 

other  re--asins.  Bee ause  the  occupa- 
tion i;  large  and  oirnover  is^igh, 
many  :?j^shier  jobs  will  be  available 
over  in^    lext  10  years. 

Futu  .  employ r-rsnt  of  cashiers  is 
liker^  .aj  be  affected  by  the  use  of 
cpmputenzed  cnecitovj  systems, 
whii  are  b^ginning^o  repliace  cash 
y^giaacrs  in  some  supermarkets.  'An 
optu;mi  or  magnetic  scanner  trans- 
niiTr"^e  c£^de  number  (Univer-pal- 
Prcainct\Codc-^  _  PC  J  of  each  puc- 
chaw*^  to  ^  computer  that  is 'pro - 
gri> Timed  to  irecord  a  description  and 
prio:  f  ih^  item,  add  tHe  tax,  and 
prii'  jut  'a  receipt.  The  computer^ 
alsc  Jceeps  track' ot  the  store's  in^en-^ 
torv  -  d  places  orders  with  the  ware- 
hou^  when  stock  i^^eeded.  The 
widt:  :read  adoption  of  automate<i 
qhecu  at  systems  in  supermarkets 
and  establisihments  is  expected 

to  siovw  2mployment  growth  of  cash- 
iers amu  other  workers.  However,  re- 
sistanti^e  from  consumer  and  labor 
groupi  na^y  slow  the  adoption  of 
such  syr.crsis. 

Eminga  and  Working 
Conditiona 

Begininng^  cashiers  often  earn  tjtie 
minimun  wage  require^  by  law.  3n 
establisnsnents  coverea  by  the  Feder- 
al law,  me  minimum  was  $2.3€  an 
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hour  in  early  1977.  In  adcfiticn,'  mmi; 
mum  wages  in  mapv  esiablishm  ints 
are  f overused  by  State  la^.  Casfeiers 
earn  wages  ranging  from  the  mini- 
mum  in  a  given  estabiishment  :c  sev- 
eral times  tiiat  amounit.  According  to 
a»  1975  Bureau  of  Labor  Statist  cs 
Purvey  of  grocery  stores,  hesi  casn-^ 
iers  avera^d  $5.78  an  hou-  ^tner 
full-time  caishiers,,  $5.32 an  ^  and 
.  part-time  cashiers-  $4.31  »  ^";  ;^r. 
Wages  tended  to  >e  higher  b  the 
West  and  North  Central  Repr  -",h  and 
lowest  in  the  SoUth  ""vages  -^c.  -rally 
were  higher  iti  lar  mc:~i?i  -litan 
areas  than  in  smalls  ^rne 
Cashiers  belong 


^unions,  principalh 
International  Ass*  * 
tional  Brotherhr 
and  Retail,  Who'css^^ 

^  ment  Store  Unior.  ^-.cy 
ceive  health  insi:i;^-ce 


linear  of 
^  rierks 
.  nxefna- 
^  Teams»ters; 
Depart- 
neraily  re- 
cjBnual  and 


sick' leave,  pensic^  -^nefHaL  and, oth- 


ers. 

*  Cashfers  ofter 
periods  such  as 
late  afternoons 
at  these  times 
tifeaters,  restaurc 
Many  cashiers  ir 
part  time  or  on  ^ 


oTK     ^ilsig  rush 
u  days    ^  eekends, 
.^^em^u-  Work 
IS  "  -quired  in 
and  ^'odstores. 
i/  'sse  T  issi^s  work 
shir  ^ull-time 


cashiers  in'  super — =;rkeu:,  .nd  other 
large  retail  store-  ^ua^jy  -^ork  a  5- 
day,  40-hour  w^.  :  however,  they 
may  work  on  '^crt^ends  and  have 
tinie  off  during  rre  week. 
 Most  cashiers  -  ork  maoors,  often 


in  sniall  booths  or  behind  counters 
)  located  near  store  entrances.  In 
some  cases,  they  are  exposed  to'colji 
drafts  in  the  winter  and  considerable 
heat  durihg'the  summer.  (See  intro- 
ductory section  of  this  chaptef  for 
sources  of  additional  infori^atip4?.) 


COLLECTION  WORKERS 

(D.O.T.  240.368)  *' 

NiBturo  Qf  the  Work 

Companies  that  lend  money  or  ex- 
.  tend  credit  expect  to  be  repaid.  How- 
ever, customers  >^ho  '*buy  now"  are 
not  always  able  to  "pay  later."  Coir 
lection  workers,  often  called  bill  col- 


nd.  collection  fonr  et- 
2jled 'to  elicit  pay— . -n: 
.ains  information  rout 
-r:e  nature  and  amoL  ^  of 
^ii    and  the  last  time  uy~ 
mac 

liec.  .     then  contac 
TTT-es  why^  the 


is 


lectors,  ne.u  niaintain/a  company 
financiai     ±ii-being^  keeping  ba^ 
de0t§  u^"  -Si  minimum. 

Aco.L^-  tor's  p^'imary  job  duty  is  tc 
conVinr.  people  to  ipake,  good  or 
unpaid  n  Is.  The  collegtor  ususilh 
receive:.  :>ad  debt  file  after  normai 
billing  -  L-Ti^ds,  such  as  mcr.mly 
statem;u. 
ters,  hi?* 
The.fiir 
the  der 
the  unp  1 
ment  whl 
The  - 
debtor,  ^te 
unpaid,  zzd  \ 
pay  or  ^ii..- 
paymer 

The  ^^pi  - 
depend:  o 
problerr  th^. 
times  custo.- 
incorrect, 
they  bough 
they  were  ~ 
ly-  perforr 
recpmmer 
these  disa 
the  origin^ 
problem 
"customt 
up  to.dea 


10  get  lite  debtor  to 
V  arrangements  for 
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,c  that'  collectors  use 
type  of  payment 
a  re  handling.  Some- 
*rs  feel  that  the  bill  is 
mat  the  meVchandise 
."^Ity,  or  that  services 
'  for*were  not  p  r6oer- 
I^ollectprs  ncrmally 
:  the  debtors  resolve 
jinents  by  contacting 
etlers^.  In  large  stores, 
i  referre^d,  to  specia. 
:vice"  departments;  set 
ith  disputed  apcounts.  If 
the  prob!"  '"^^-^  are  not  settled,  the  col- 
lectors a^i."  contact  the  .customers 
to  convi^  r  them  that  they  were 
properly  -  i^rged  and  should^  pay  the 
debt?. 

When  customers*  have  met  with 
finan;cia.  emergencies  or  misman- 
aged *their  money,  collectors,  may 
work  oui  ne^v  payment  schedules.  If 
colle9tors  findxustomers  frai^dulent- 
ly  avoiding  payment  of  their  bHls. 
they  may  recommend  that  the  files 
be  turned  over  to  an  attorney. 

When  a  debtor  moves  ^without 
leaving  a  forwarding  address,  the  col- 
laptor  may  inquii'e  at  the  post  office, 
searcfi  telephone  directories,. and  call 
on  the  person's  friends  and  former 
neighbors.  In  large  collection  opera- 
tions, this  may  be  done  by  collectior 
workers  known  as  **tracers." 

In  small  organizations,  bill  coj^ec- 
tors  ma^  perform  other  functions  fee- 
sides  contacting  delinquent  custom''- 
ers/rhey  may  advise  customers  with 
fmailTMal  problems,  oc  contact  cus- 
^  tomers  to  determine  if  they  are  satis- 
(  fied  with  the  way  their  accounts  lare 
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being  handler  Some  ^  Sectors  su- 
pervise the  rcuossesxiorrr  procedure 
for  businesses  that  Tzj^ir-  joods 
When  paymeht  is  not  ; 

Although  most  colir      "     d  their 
'  wotic  by  phone,  some  i*  .atc  ;i:rsonal 
visits  to  the  debtor.  T  : —     :":is  usu- 
ally-are  necessary        -     .  laxg-e 
amount  of  money  is  inv  ajid  the 

debtor  has  been  unr*  -  r- nsiy.e  lo 
ph6ne  contact. 

Places  of  Emplowrm^nt  ' 

About  6^,000  person:  re  collcc- 
don  workers  in  1976.  r:'nugh  c  ol- 
lectors work  for  a  vsr:^  r  tjusineiis- 
es,  most  are  employee  ~  "3inks.  loan 
compaixjes,  and  coIiec::~"  igenciss. 
Many  oHicrs  work  f  -  itail  and 
wholesale  businesses 

Jobs  for-  coljecTor  are  foff^d 
throughout  the  Unite^  States,  but 
opportunities  are  be  '  heavily 
populated  urban  cente-::,.  »Many  firms 
with^  branch'  offices*  in  rural  areas 
locate  their  collection  departments 
m  the  business  ^distric  cf  nearby 
cities. 

Training,  Otti«r  Qualllficatlont, 
^  and  Advancemant  ^ 

A  high  school  education  usually  is 
sufficient  for  entry  into  the  collection 
field.  Because  a  collector  ^l^^ndles 
delinquent  accourtts  on  2.  person-to- 
person  basis,  high  schoo  courses  in 
psychology  and  speech  may  be  us^- 
iuL  Previous  emplayment  as  a  sa-lcs 
clerk  can  help  the  pollection  worker 
learn  how  credit  transactions  origi- 
nate and  how  they  are  handled ^at  the 
point  of  ^ale.  KnowlS^tge  of  a  foreign 
language  may  be  an  ^ssetiHr  persons  ^ 
seeking  collection  jobs  in  a»as  with 
large  non-Eh;gjish-speakingr  popula- 
tions*  -  .  ' 

Most  of  a  collector's  trairttng  is  on 
the  job.  The  employer  may  provide  , 
training  manuals  that  explain  collec- 
tion procedures,  l:(utVmore  often  the 
new^  employee  gains  collection  skills 
informally.  For  example,  the  new 
collector  learns  telcjihone  tech- 
niques^'by  listening  as' experienced 
workers  make  collection  calls. 

A  aollector*s  mosf^important  asset 
is  the  ability  to  get  along  with  differ- 
ent people.  He  or  she  must  be  alert, 
imaginative,  an  quick-witted  tor  han- 
dle the  difpcult  situations  that  are  a 
part  of  collection  work.  \^hile|^collec- 
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tors  should  be  sympathetic  to.  the 
billpayers'  problems,  they  also  must 
be  persuasive  to  overccme  som^ 
debtors*  reluctance  to  fulf511  their  fi- 
nanciarobligations.  Because  a  collec- 
tor spends  most  of  the  day  on  the 
telephone,  a  ple^ant  speaJcing  voiqe 
and  manner  are  important. 

"  Thfe  collector's  job  gejiejally  offers 
(tmited  opportunities  for  advance- 
ment; compelTtion  for  the  few  super- 
visory positions  is  keen.  The  collec- 
tor with  above-average  abilities,' 
however,  may  becdfiie  a  collection 

•  manager  or'  supervisor  of  a  staff  of 
collectprs.  Some  collection  workers 
pr^gfess  to  other  positions  in  the 
credit  field,  such  as  bank  loan  officer 
or  outside  representativfc  for  a  collec- 
tion agency.  Further  ejducation,  such 
as  that  available  throjjgh  professional 
associations  of  collectors -or- college 
courses,  may  be  helpful  for  advanced 
positions  in  the  credit  and  collection 
field. 

Employment  Outlook 

The  applicant  wHh  a  baclcground 
of  high  school  buSjjness  comrses  who 
can  demonstrate  effective  telephone 
skills  should  find  good  job  opportuni- 
ties in  the  collection  field.  DemaiTd  is 
strongest  for  people  who  are  person- 
able, outjjoing,  and  aggressive,  for 
traits  such  as  these  are  likely  to  lead 
to  success  on  the  job. 

In  the  past,  some  jobseekers  have 
been  reluctant  to  accept  collection 
work^.  More  recently,  however,  the 
image  of  the  occ&pation  has'  im- 
proved. The  role  of  the  collector  has 
e^anded  to  in.clude  customer  debt 
counseling,  an'ff  collection  methods 
hive  been  modifiecl  in  line  with  mod- 
ern management  techniques  and  re- 
cent consumer  legislation.  Despite 
this  improve^ii image,  the  number  of 
persons  seeking  collecUop  jobs  is  gx- 

Eted  to  fall  short  of  the  need  for 
litionab  workers.  Eniployers  Will 
3  large  numbers  of  collectors  to 
fill  vacancies  cre^teci  by  turnover, 
which  is  relatTvely  high  in,  this  occiy 
pation.  In  addition,  new -positions  will 
open  up  as  the  opcapation  gVows.^ 

Employment  opptmunities  sJjould 
be  best'in  collection  agencies,  where 
replacement  needs  continue  to 
high,  and  in  retail  trade  firms,  _wh 
earnings  often  are  somewhatylower 
than  the  average.  The  strongest  com- 


"  The  demand  for  collection  workers  will  be 
spurred  by  (he  expansion  of  credit  card 
^  services. 

petition  for  collection  positions  will 
be  in  large  metropolitan  banks  that 
generally  offer  higher  salaries  and, 
better  opportunities  for  advance- 
ment than  other  employers. 

The  demand  for  collection  work- 
ers will  be  spurred 'by,  the  e:s:pansiAn 
of  credit  card  services  and  the' fur- 
ther growth  of  suburban  retail  stores. 
"Delinquent  accounts,  unfortunately, 
are  an  unavoidable  .aspect  oflthe 
credit  system.  As  businesses  exitend 
attractive  credit  terms  for  the  pur- 
chase of  greater  numbers  of  goods 
and  services  to  more  and  mqre  peo- 
ple, the  number  of_jdelinquent  ^c- 
counts^  can  be  expected  to  increase'. 
Additionarcollection  workersTvill  be 
required  to  service  these  acco Lints  on 
person-to-perspn 'basis.    -  » 

^^rnlngs  and  Working 
Condltio^fi 

Although  earnings  for  collectoyrs 
vary  among  employers,  the  limifed 
information  available  indicates'that 
beginning  collectors  earned  about 
$125  a  Aeek  in  1976,  or  about' 
$6,500  a  year  Managers  of.  collec-^^ 
tiori*  departments  often  ear 
•  $17,000  a    ear.a^d  more. 

A  surve;  b^  She  American  Collec- 
^tor^Assoc  ation  showed  that  tele- 
CpHone  cpll^ctors  workingJfcr  collec- 
t/ion *age  n  cies  had  ^n  average 
monthly  income  of  .$823,  or  abouf 
$9,900  a  year.  Incoipes  of  individual 
workers  can  vary  substaatially  be- 
cause collection  agencies  generalFy 
use  some  form  of  salary  plus  commis- 
sion plan  as  an  incentive  to  their  col- 
lectors.^ f    ^  . 

■    J  O^jr 


:mir  IS sion  schedules  V  --  « -dely 
frc-:-  agency  to  agency.  A  ollectoj- 
m^  be  r^aud  a  relatively  hrgh  salary 
wif :  a  k  V  commissia^n  percentage  or 
rectrive  -  ow  salary  and  a  iiigh  rate 
or  the  in  :ney  he  of  she  cc  leciis  for 
the  agency.'  In  some  agencies,  a 
Ola  !S  assigned  tc  a  gollector  or 
grcHt^r  collectors 'a  nd  a  bonus  paid 
.if  '".i-  :.uota  is  rejached.  Earnings  of  a 
^ fe-  lectioh  workers  are  z^uh  from 
corr  -  ijssions. 

;'jdinoTi  to  salary,  c  •  rs  re- 
Cfc;i  «'i  rie  benefits  comm^c^n  .  other - 
ofTcti  occiioationj,  such  as  r,^id  va-  ' 
c^ir  "s  2.7  z  health. insurable 2.  Those 
wh  vccHisionally  make  visits  outside 
the  offic  usuallV  are  furnished  a 
cc  -  '  iirfiv  car  oj  are  paid  expenses  for 
-u'  nil  *Jie:r  "o^  automobfie  • 

Sources'of  Addltionral  '  ^ 
Information.  / 


InMrmation  on  jobs 
jff       .1^  well  as  other 
:rec: :  collection  office 


s  collection 
.^sitions  in^ 
IS  availai)le 


Collectors  Assocu..    n»  4040  W. 
MinnearwUs,  Mzn..  55435. 


FILE  GUERKS 

OD.C  ^    132.3^8,  2£5.568,  206.3^8, 
2:9.588;«Lg87) 

Mature  ofTne  Work 

An     derly  file  system  is  often  the 
key  tc  Lin  efficient  office.    In  most , 
offices,  -ecords  are  arranged  so  that  i 
inforniationvCan  be  located  quickly.  [ 
This  crepes  many^olD  opportunities 
for  file  clerks,  who^eep  records  ac- 
curate, up  to  date,  and  properly 
_        placed.  ^ 
rtedV      File  Clerks  classify,  store,  update, 
and  -retrieve  otfice  information*  on 
request.  To  do  this,  they  )-ead4nco  n?- 
ing  material -and  put  it  in'^rd.er  for» 
future. use  by  means  of  some  system, 
such  as  by  number,  letter  of  the  al- 
phabet, or  subject  matter.  When 
ihefse  records  ar^  i^^'questedv^Jxle 
clerks  locate  them  and  turn^^Eem 
over  tcT'the  borrower.  Xlfiey  keep 
J  track  of  materials  removed. fronri  Jiie 
files  and  n\ake  sure  that  those -given 
out  are  returned' 

/     •  .  . 


Rto  cMcap«rallng  n  nMClianical  fll«r. 


.  Some  clerka  operate  mecxssnized 
files  that  rotate  to  bring  the  ^sded 
records  to  them.  Others  rstrfeve 
documents  or  spools  of  miprotiim 
md  place  them  in  an  el^tronic 
transmitter  that  displays  the  infonna' 
tion  on  video  terthinals  located  else- 
where in  the  organization.  Records 
also  must  be  up  to  date  in'orcler  to  be 
useful.  File  clerks  .make  sure  tl 
new  information  is  added  to  existing 
files  shorty  after  it  is  receiv^ 

Froin  tiine  to  time/filej^erks  may 
destroy  outdated  file  materials  or 
transfer  them  to  inactive  storage. 
They  check  files  at  regular  intervals^ 
to  insure  thal^all  items  are  correctly 
placed.  Wiienever^data  cannot  be 
located,  the  file  c)erk  searches  for* 
the  missiM  records.  As  an  organiza- 
tion's needs  for  infonnatioi^  change, 
filcf  clerks  modify  (5td  filing  systems 
*or  establish  new  ones. 

In  small  offices,  file  clerks  .often 
type,  sort  Jnail,  or  operate  duplicate 
inf^achihes.  Th<o^e  who  work  with 
automated  filing  systems  may  code 
and  microHlm  all  incoming  docu- 
sments.  —  ■ 

■  ^     ■  . 
Places  of  Employment 

About  270,000  persons  worked  as 
file  plerks  in  1976.  In  addition,  hiany 
\pther  clerical  workers  perforin  some 
J^in^  tasks  in  conifection  with  their 
work.  Opportunities  fo^  part-time 
work  are  abundant  in  this  occupa- 


tion;  in  1976,  approximately  J  of  ev- 
ery 4  file  clerks  worked  part  time. 

Althou'gh  filing  jobs  are  found  in 
almost  every  kind  of  organizati<m, 
about  one-half  of  all  file  clerks^ork 
in  banks,  insurance  companies,  fere-., 
tories,  or  government  agencies. 

TrainFng,  Other  Qualifications, 
^and  Advancement 

Emplcyyers  prefer  high  school 
graduatesyor  beginning  file  clerk  po- 
sitions. Nfost  seek  applicants  who 
can^ype,  and  oaanyprmr  those  ^ho 
have  sonie  knWledge  of  ofHce  prac- 
tices as  ^ell.  IJigh  scho<9l^ji|iitor 
colleges,  and  private  business  schools 
teach  these  and  ojther  skills  that  help 
a  beginner 'lie t^;/ job.  Many  States 
and  localities  sponsor  pibgrams  tb 
traih  Unen/ployed  and  low-skilled 
workers  who.  can  read  aird  spdll  well 
for  entry  level  clerical  jobs  such  ^s 
file  clerk/  * 

Some^-the-job  training  usu«illy  is 
necess^fy^becaiise  each  organization 
has  its  own  filing^-^tems  and  ofHce 
procedures.  In  organizations  that, 
have  their  oWn  fj/fing  "procedures, 
clerks  lofirn  their  jobs  in,a  fpw  weeks. 
Learning  to  operate  mechanical  fU-> 
ing  systems  usually  tak^  mpre  time. 
Where  file  clerks  have  ^^ariety  of 
related  duties,  training  niay  take  up 
tOK^3  months.  ^ 

File  clerkff^ust  read  accurately 
and  rapidly,  spell  well,  and  like  de-  , 
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tailed  work.  Most  file  clerks  must  be 
able  to  type^^  They  should  be  neat, 
able  to  work  as  part  of  a  team,  and 
not  be  easily  bored  by  repeatedtasks. 

File  c Jerks  can  advance  to  more 
difBcult-filing  duties  and  to  jobs  su- 
pervising  other  file  clerks.  Those 
.who  learn, additional  skills  may  be 
^  promoted  to  office  machine  oj^ra- 
tors,  receptionists,  and  typists^. 

Employment  Outlook 

Employment  of  file  clerks  is  xx- 
pectpd  to  grow  about  as  fast  the 
average  for  all  occupations  through 

.  the  mid-1 9^0's  as  business  expansion 
creates  a  need  for  more  and  better 
recordkeeping.  In  addition^  a  large 
number  of  fi]^  clerks  will  be  necfded 
qach,year  to  replace  those  who  oie, 
retire,  or  transfer  to  other  jobs.  . 

The  growing  volume  of  paper  work 
and  continued  expansion  of  those 
businesses  that  traditionally,  have  em- 
ployed many  file  clerks  should  assure 
steady  employment  growth.  How-^ 
everv  this  growth  should  be  slower 
than  in  past  years  as  ^computers  are 
used  more  extensively  to  arrange, 
store,  and  transmit  hiformation. 
Jobseekers^who  have  typing  and  oth- 
er secretarial  skills  and  are  familiar 

\  viith  a  wide  range  of  office  machines 
should  have  better  opportunities 
than  less  experienced  applicants.  File 

.clei;ks  should  find  mahy  opportuni- 
ties for  temporary  or  part-time  work, 
especially  during  peak  business  peri- 
ods. * 

Earnings  and  Working 
.  Condftlbna 

m 

Accorcfing'to  a  recen^  survey,  be- 
ginning file  clerks  in  Mrban  areas  av- 
eraged $1 13  a  week  in  1976.  Those' 
'  with  ispme  expedience  averaged 
$  1 2^;  those  with  a^great  deal  of  expe- 
rience', $158.  File,  clerks  earned 
somei^at  less  than  three-fourths  of 
the^^Sverage  earnings  of  nbnsupervi- 
sory  workers  in  private  industry,  ex- 
cept farming.  ^    .    .  ^ 

In  the  Federal  Government,  begin-  ^ 
ning,  file  clerks  without  high  school 
diplomas  started  at  al|put  $112  a 
Wek  in4l977,  higk,  school  gradu- 
ates began  at  $126  a  week.  Experi- 
enced file  clerks  'in  t|)^^Federal  Gpv-  . 
eirnment  averag6,d  about  $171  a 
y/eek  in  1977.T 
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Working  bonditions  for  file  clerks 
usually  are  similar  to  those  for  otitier 
ofiRce  workers  in  the  same  organiza- 
^dTTT^ Although  they  do  not  do  heavy 
/TiftiM,  Ihey  often  must  stoop,  bend, 
^and  P^ach.    (See^the  statement  on 
•Ciericai  Occupations  for  informa- 
tion on  fringe  beneHts  and  sources  of 
additional  information.) ' 


HOTEL  FRONT  OFFICE 
CLERKS 


(D.O.T.  242.368)  J;^ 

/  ' 
^  Nature  of  the  Work 

Hotels  and  motels  employ  front  of- 
fice clerks  to  handle"  room  reserva- 
tions, greet  gucsjs,  issue  keys,  and 
cq^lect  paymmt^In  small  hotels  and 
in  many  motels,  front  ofHce  clerks 
also  may  work  as  bookkeepers,  cash- 
iers, or  telephone  operators.  Large 
hotels  usually  employ  several  front 
'office  clerks  to  handle  different  jobs, 
such  as  receiving  mail;  providing  in- 
formation, or  issuing  keys.  Jn  the 


largest  hotels,  floor  clerks  distribute 
mail,  package?r*and  telegrams  to 
guests.  A'bout  62,000  persons 
^worked  as  front  office  clerks  in  1976. 

Room  or  desk  clerks  ^sign  rooms  • 
^to  guests  and  answer  questions  about 
J  hotel  services^  checkout  time,  or 
.  parking  facilities.  In  assigning  rooms, 
they  must  consider  guests'  preferenc- 
es while  trying  to  maximize  hoteCrev- 
enues.  These  clerks  nil  out  guests'^ 
registration  forms  and  sometimes 
collect  payments.  Room  clerk^  ai^ 
always  in  the  public  eye  and  through 
their  attitude  and  demeanor,  greatly/ 
influence  guests'  impressions  and 
promote  a  hotel's  reputation. 

Reservation  clerks  record  written 
or  telephoned  Tequests  for  r9oms,  ^ 
prepare  registration  form^,  and  noti- 
fy room  clerks  of  guests'  arrival 
times.' 

Rack  clerks  keep^cords  of  room, 
assignments  to  advice"  housekeepers; 
telephone  operators,  and  maintej^ 
nance  workers  that  rooms  are  occu- 
pied. 

Training,  Oth^r  Qualifications, 
anti  Advancement' 

Employers    usiially    seiect  high 
school  graduates  who  '^iiave  some 


N«atnMs^a  courteous       friendly  matin  sr.  end  •  dasfi^  halp  paopia  ara  Important 

*    ?  -  lor  front  Qflca  clitHc»\-^  • 


-  clerical  aptitude  as  front .  office 
clerks.  *A  bhowledge  of  bookkeeping  . 
is  helpfiil  forworR  in  a  small  hotel  or 
on  the  night  shift,  bec^d^e  clerics 
often  have  a  wider  range  of  ^ ties 
under  these  circumstances.  Occa- 
sionally^ employees  in  other  hotel 
occupatidns,  such  ^  bellhops  or  ele-* 
vator  ope/ators,  may  be  transferred 
to  front.office  jobs." 

Front  office  work  traditionally  has 
been  the  path>yay  to  managenal  posi- 
'lionS  in  the* hotel  industry.  Although' 
education  beyond  high  school  gener-  - 
ally  is'«not  required  for  front  office 
work,  college  training  is  an  asset  for 
advancement  to  managerial  jobs. 
Neatness, I?  a  courteous  and  friendly 
'  manner,  and  a  desire  to  help  people  . 
are  important  .traits  for  front  office 
clerks.- Knowledge  of  a  foreign  lan- 
guage can  be  helpful  for  work  in  ^ 
large  hotels  or  resorts  that  receive 
many  foreign^n^st^.  ^ 

Newly  hired  work«rinfgUally  begin 
as  mail,  information,  or  key  clerks 
and  recjeiy^  thoy*  training  6n  the  job. 
The  training  period  is  usually  brief 
and  includes*^  an  expla^iation  6f  the 
job's  duties  and  iiifprmation  about 
the  hoteh  such  as  room  locat^ns  and  ' 
services  offered.  Once  on  the  job,  •* 
they  receive  help  and  supervision 
from  the*  assistant  JQ,anager  or  an 
experiei\ced  frpnt  ofHce  worker. 
Some  clerks  nlay^need  additional 
training  in  data  processing  or  ofHce 
machine  operation  because  of  the 
increased  use  of  computerized,  reser- 
•  vatio(i  systems.  -    '  ^ 

Most  hotels  promote  front  gj^cc 
workers  from  within  so  that  a  Icey  Or 
mail  clerk  may^be  proipoted  to  room  ^ 
clerk,  then  to  assistant  front  ofHce 
manager,  and  later  to  front  ofHce 
manager.  Clerks  may  improve  thcir^ 
opportunities  for  promotion  by  tak- 
ing home  study  courses  in  hotel  man- 
agement such  as  those  sponsored  by 
the  Educational  Institute  of^the  ( 
American  Hotel  and  Metel  Associ- 
ation. (See  th,e  statement  on  Hotel 
Managers  and  Assistants  elsewhere  ^ 
in  \h€^  Handbook.) 

:^      Employment  Outlook 

> 

Em(l>loyment  of  ftont  ofHce  clerks 
is  exp^ted  to  grow  more  slowly  than  ^ 
the    average    for    all  /occupations 
throiigh  the  mid-19^80's#  Employ-  9,- 
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A        '    \  -  ■  ■  ■ 

TOent  growth  will  be  limited  by  Ihe  ^  Billing  machine  operators  (D.O.T. 
use  of  computerized  reservation  sy 4*  *2 14.488  )•  prepare  customer  state- 
teins  in  most  hotel  and  motel  chain^  ments  by  typing  information,  such  as 
and^most  job  openings  will  result!  customers*  names,  purchases,  and 
Uom  ,the  need  to  replace  workers  amount  of  sales,  on  a  billing  macttiTi'e 
who  die, 'retire',  or  leave  the  o  ecu  pa-  that  automatically  computes  the  baU 
.  '    '  '     /     "  ances  aid  required  payments. 

5ee  the  .statement  on  the  Hotel  Bookkeeping  machine  operators 
Industry  elsewhere  in  the  Handbook^^  '^iy  Q  j  2  1 5.388 )  record>a  firmVfi- 
for  information  on  .earnings  andV  jjil  transactions  an  a  bookkeep- 
working  conditions,  sources  of  addi.  i^l^^aQhine  and  calculate  trial  bal- 
^''."fi'"!''"^^^^^^^  ances,  summary  reports,' and  other 

necessary  data. 

Adding  and  calculating  machine  op-^ 
eratojis  (D.O;T.  216.488)  use -me- 
chanical adding  machines  and  elec- 
tronic calculators  to  compute 
payrolls  and  invoices  and  do  other 
statistical  work.  Spme  calculators 
can  also  be  used  to  compute  Square 
roots  and  percent  distr^jaoitrons. 

Mail  prep^ing  and  mail  handling 
machine  operators  (D.O.T.  214-.)  use 
machines  to  open  incoming  m*^!  and 
prepare  bills  and  letters  for  mailing. 
.  Some  machines  fold  and  insert  enclo- 
sures, w'hile'others  address,  seal,  and^ 


mation  on  emp4oyment  outlook. 


I   OFFICE  MACm^ 
'  OPERATORS 


(D.O.T.  207.782,  .88#,  and  .885; 
208.782;  2 1 3.782-,  2  14.488; 
215.388;. 216.488;  and  234.) 

f 

^  Nature  of  the  Wofk 


Tor 5pee(r  the  paperwork  mvolved  ^  .  A^ia  • 

■7       ^  A        !_  ir  sl^mp  envelopes.  Addressing  ma 

"m  iSperatjihg.  a  busmess,  most  firms      .  •  •  .    jj  . 

j\  \JK  ,  ,  .  chmes  orint  addresses  on  envelopes 
employ  office  machme  operators  to  ^ 


j-flcord  informaticm,  determine  bills 
and  inventories,  and  perforrn  other 
calculations.  This  staten)^nt  H^- 
scribes  so^pe  of  the  more  common/ 
machine  .operating  jobs. 


Advtinces  in  data  transmission  devicas 
wM  anabia  larga  amployars  to  cantrailza 
rtcordkaafilng. 


<  using  stencils  or  metal,  plates  pre- 

•  pared  hy  embossing  machine  opera- 
tors (D.O.T.  208.782)  using  special 

*  typewriters.  _        ■  ■ ' 

Duplicating  machine  .  operators 
(D.O.f:  207.782,  .884;  and  .885) 
oper^e  equipment  that  can  repro- 
duce letters,  bills,  invoices,  and  other 
(iScuments.  Included  ai'e  min>e.o- 
graph,  stencril,  and*  copying  ma'^*^^ 
chines.  These  workers  keep  fhe  ma- 
chines loaded  with  paper,  see  that 
they  are  properlV  adjusted  for  ,tife 
number  of  copies  to  be  made,  and 
may  collate  —  put  together — pages  of 
lengtfiy  documents  by  hand  or  nfia- 
Tkchirte.  ^  *' 

Tabulating  machine  operators 
(D.O.T.  21^.782)  operate  machine*^ 
th'at^sort  and  total  large  quantities  of 
accounting  and  statistiqf l^nfor/na- 
tion  and  print  the  results  on  specia1\ 
business  forms,  ^  ^ 

-  Information  about  workers  in  sev- 
eral othei^  occupations  tha^  use  office 
machines  can  be^  founa  elsewhere  in- 
the  ffandbook,  in  the  Statements  on 
computer  ^nd  peripheral  equipment 
operators,  typists;  and  statistical 
clerks.'     •       •  ^ 


^  Places  of  Employment 

In  1^76,  abouf^I 63,000  people 
worked  as  office  machine  operators. 
About  one-fifth  worked  for  manufac- 
turing companies;'lai*ge  nurnbers  also 
,  were  employed  by  banks,  insurance 
companies,  andVwholesale  and  retail 
stores.  Man)*^^ofpBe  maclyne  opera- 
tors work  for  seir^ice  firms  that. pre- 
paref  monthly  bilk-an^^ ailing  circu- 
lars JforbusinesseV^hat  do.  not  have 
their  own  office  machkjer^ 

Training,  Other  Qualifications, 
'  and  Advancemeht 

Employei«  prefer  high  school  or 
business^chopl  graduates  for  jobs  as 
office  machi|IeSpperators.*MostJiew- 
ly  ^ired  workers  are  expected  to  be 
able  to  type  and  operate  adding  m^-^ 
chinos  and  calculators.  A  knowledge 
or^usiness  arithmetic  is  helpful. 

The  amount  of  instruction  and  on- 
the-job  training  beginners  receive  de- 
pends on  ftie  types  of  machines  they 
operate.  Although  a  few  days  of 
trilining  usually  are  sufficieifl  to  train 
'duplicathig  machine  operators,^jsev- 
eral  weeks^may  be  ijeeded  to  trains 
bookkeeping  'nrrachine  d^erators*. 
Some  office  machine  operators  are 
trained  at  company^  expense  . in 
schools  run  by  equipment  manufac- 
turers. ^  ^  0  ' 
JFinger  dexterity,  goorf'  eye  and 
and  coordination,  and  good  vision 
^re  tmportant^or  most  officd  ma- 
chine operator  jdbs.  filing  and  cai- 
culating  n^achine  operators  should 
k/iow  simple^'^rnthmetic  so  the^>can» 
detect  obvious  e^oVs  in  computa-' 
tions.  Some  mechanical  ability  is  ad-^ 
vantageou^,  especfal^y  for  duplicat- 
ing and  tabulating  ]mach»ine 
operators.                   '  ,  ' 

Most  .employers  promote  from 
within  and  give  strongy^nsideratibn 
to  seniority  and  job^erformance^s 
shown  ,  by  supervisors/ ratings^.  Proc 
•motion  may  be  from  ^'routine  ma- 
chiae^job  to  a  more  complex  one,  or 
to  a  related  clerical  job.  Employers 
often  provide  any  a'dditional  training 
thdt  may  be  required.  In  firms  having 
larg6  clerical  staffs,  office  machiae 
operators  may  advanice  to  jobs  where  . 
tjiey  train  bJ^ginners  or^o  supervisory 
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^  positions  as  section  or  clepartment 
heads.  ^ 

■    Bmi^loymMt  Outlook/ 

Employment  of  office  machine  qp- 
etators  is  'ei^ected  to  grow  mo^ 

•  slowly  t^an  the  average  for  all  occuS 
pations^  through  ^he  mid- 1 980 
Most  *op^ings  will  result  from  tfce 

^  need  to  replace  workers  who^  die,  re-  ' 
tire,  or  leave  the  occupation.  ) 

Despite  expected  growth  in  -  the 
volume  of  filling,  computing,  and 
duplicating  work,  the  occupation  will' 
expand  slowly  as  computerized  Tec- 

«  ordkeeping  and  Droccssing"  systems 
spread.  In  additkfn,  advances  in  data 

'  transmission  devices  will  (fnfiable  large 
^ployers  to  centraliz^recordkeep- 
ingV  and»to  reduce  the  requirements 
for  operators  in,  branch  office^. 

Earnings  ahd  Working  ^ 

f4         Condition^  ^ 

A  1975  Bureau  of  Labor  Statistics 
survey  of  earnings  for  several  office 
machine  operator  occupations  in  ur- 
ban areas  showed  that  the  lowest 
salaries  were  paid  in  the  South  and 
'  the  highest  in  the  North  and  West. 

For  some  occupations  averages  are 

*  given  separately^  for  different  skill 
groups.  Operatprs  in  Class  A  were 
very  experienced  and  performed 
comparatively  difficult,  work.  Those 
in  Classes  B  and  C  had  some  or  no 
experience,  worked  on  more  routine 
assignments,  and  used  simpler  equip- 
ineht.  The  average  weekly  saFaries 
reported  in  iJiis  survey' are  shown  in 

» the  accompanying  tabulation: 

t;.       /.  .. 

*  "  Average 

,  weekly 
*'    ■  '  '  salaries^ 
1976' 

billing  machine  Operators..^...   $16(y 

Bookkeeping  machine  operators: 

Glass  A  ;   170 

Qass  B   .  140 

Tabulating  machine  operators: 

aassA.^..  240  • 

dasfB   200 

aassC...";   160 
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Billing  and  bookkeeping 
operators  earned  slightly 
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the  average  for  all  nonsupervisory 
workers  in''  private  industry,  expept 
farming-  ' 

Because  some^  types  of  office  ma- 
chines-are very  noisyi  operators  may 
work  in  special  areas^part  from  oth-, 
er  compaoy^offices.  In  Qth6r  re- 
spects, their  working  conditions  are 
similar  to  those  of  other  ^ffite  work- 
ers in  the  same^finm's.  (See  the  state-' 
ment  on  clerical  occupations^for  fur- 
ther information  on  Wsprking 
qonditiohs  .and  for  sources  of  addi- 
tional information.)  */ 
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POStAL  CLERKS 

(D.O.T.  231.388  and  688,  232.138 
-and  .368) 


Nature  of  the  Work 

Most  people  are  familiar  with  the 
post  office  window  clerk  who  works 
behind  the  counter  selling  stamps  or 
accepting  parcel  post.  However,  the 
majority  of  postal  clerks  are  distribu- 
tion clerks  who  sort  incoming  and 
outgoing  n^W  in  workrooms. 

igSfetalt  cierks  work  either  at  local 
post  o^ces  6r  at  large  central  mail 
prOfCessing  facilities.  At  local  post 
offices  postal  clerks  scfrt  the  mail  for 
delivery  to  individual  customers.  In- 
coming mail  collected  from  the  local 
neighborhood  boxes  is  forwarded  to 
the  nearest  mail  processing  center 
where  clefrks  continue  the  process  of 
sorting  >and  preparing  the  mail  for 
delivery. 

There  are  more  than  300  mail  pro- 
cessing centers  throughout  the  coun-^ 
try  which  service  the  local  post  offic- 
es in  designated  geographic  areas. 
Once  m^il  is  received  at  a  centier, 
letter  sorting  machine  clerks,  distri- 
bution clerks,  and  mailhandlers  sepa- 
rate the  mail  into  groups  of  letters,^ 
parcel  post,  magazines,  and  newspa- 
pers. Then  mailhandlers  feed  the  let- 
ters through  stamp-canceling  ma-\ 
chines.  After  this  step  is  completed, 
mailhandlers  take  the  mail  into  other 


workrooms  to  be  sorted  according  to 
destination.  There,  clerks,  read  the 
ZIP  codes  and  simply  push  keys  cor- 
responding to  the  letters'  destiny 
tions  on  electronic  maii-sorting  ma- 
chines; the  letters  drop  into  the 
proper  slotjs.  Finally,  the  mail  is  sent  ^ 
from  the  mail  projKe&sing  x;enter  to 
local  post  offices  or  to  other  centers  , 
for  further  sorting.     '  j  - 

Thyderks  at  post  office  windows 
pcovlde  a  >aric'ty  of  services  in  addi- 
ction to  sefliiig  stamps  and  money  or-  i 
ders:  They  weigh  package?^  deter- 
mine postagoil  and ''Check  to  see  if 
their  condition  is  satisfactory  for 
mailing.  Clerks  also  register  and  in- 
sure mail  and  answer  questions  about 
postage  rates,  mailing  restrictions, 
arid  other  postal  matters.  Occasional- 
ly they  may  fielp  a]  cilstomer  file  a 
claim  for  a  damaged  package.  In 
large  post  offices,  a  window  clerk 
may  provide  only  one  or  l^vg  of  these 
services  and  may  be  calK^  a  registry, 
stamp,  or  money  order  clerk.  ^ 

Places  Of  EmploymenI 

Two  out  of  e>^ery  five  employees  of 
the  U,.S.  Postal  Service  were  postal  • 
clerks  in  1976.  The  majority  of  the 
270,000  postal  clerks  work  at  mail 
processing  centers,  although  many 
still  sort  mail  and  provide  window 
services  at  local  post  offices  through- 
out the  country. 

Training,  Oth^r  Qualifications, 
and  Advancement 

Postal  clerks  must  be  at  least  18 
(  at  least  1 6  if  they  have  a  high  school 
diploma)  and  qualify  on  a  four-part 
written  examination.  The  first  part 
tes^  clerical  accuracy  by  asking  the 
applicant  to  compare  pairs  of  ad- 
dresses and  indicate  which  are  identi- 
cal. The  second  part  tests  ability  to 
memorize  mail  distribution  systems. 
The  third  measures  reading  ability, 
including  vocabulary,  andf  the  fourth 
'tests  ability  to  do  simple  arithmetic. 
Applicants  must  also  pass  a  physical 
Examination  and  may  be  asked  to 
show  that  they  can  lift  and  handle 
mail  sacks  weighing  up  to  70  pounds. 
Applicants  who  are  to  work  with  an 
electronic  sorting  machine  must  pass 
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Postal  clerks  sorting  Incoming  mall. 


a  special  examination  which  includes 
a  machine  aptitude  test 

Applicants  should  app  ly  at  the  post 
'  office  or  sectional  center  where  they 
*wish  to  work  because  each  keeps  a 
separate  list  of  those  who  have 
passed  the  examination.  Applicants' 
names. are  listed  in  order  of  their 
scores.  Five  extra  points  jfle  added  to 
the  score  of  an  honorably  discharged 
veteran,  and  10  extra  points  to  the 
score  of  a  veteran  woun'ded  in  com- 
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bat  or  disabled.  Disabled  veterans 
who  have  a  compensable,  service- 
connected  disability  of  I  (^  percent  or 
more  are  placed  at  the  tap;  6f  the  list. 
When  a  vacancy  Occurs,  the  appoint- 
ing officer  chooses  one>*ip|^  the  top 
three  applicants;  the  r<|st  of  the 
names  remain  on  the  list^or  future 
appointments.  •  'rjf 

New  clerks  are  trained  on  the  job. 
Most  clerks  begin  with  sliprjple  tasks 
to  learh^regional  grouping^Jdf  States,- 

ltd  ' 


cities,  and  ZIP  codes.  To  help  clerks 
learn  these  groups,  many  post  offices 
bffer  classroom  instruction*.  ^ 
A  gppd  memory/  go^od  coordina- 
tion^  and  the  abiliw  to  .read  fdpidly 
^nd  accurately  are  important.  Distri- 
bution clerks  work  closely  with  other 
clerks,  frequently  under  the  tension 
and  strain  of  meeting  mailing  dead- 
lines. Window  clerks  must  be  courte- 
,  oiis  and  tactful  when  dealing  with  the 
public,  especially  when  answering  • 
questions  or  receiving  complaints. 

Postal  clerks  are  classified  as  casu- 
al,  part-time  flexible,  part-time  regu- 
lar, or  full  time.  Casual  workers  are 
hired  to  h«lp  handle  the  large 
amounts  of  mail  during  peak  mailing 
periods  at  various  times  throughout 
the  year,  such  as  the  Christmas  sea- 
son. Part-time  flexible  employees  do 
not  have  a  regular  work  schedule, 
but  replace  absent  workers  or  help 
with  extra  work  loads  as  the  need 
arises.  Part-time  regular  workers 
have  a  set  work  schedule — for  exam- 
ple, 4  hours  a  day. 

Most  clerks  begin  as  part-time 
flexible  employees^ and^ become  full-" 
time  workers  as  vacancies  occur. 
Fall-time  clerks  may  bid  fir  pre- . 
'^ferred  assignments  such  as  the  daj^ 
shift,  a  window  job,^r  a  higher  level 
nonsupervisory  position  as  expediter 
or  window  service  technician^  Clerks 
may  qualify  to'  become  supervisors. 

Employment  Outlook 

Employment, of  postal  clerks  is  ex- 
pected to  decline  through  the  tnid- 
1 980 's  due  to  faffing  mail  volume  and  .' 
installation  of  more  efficient  "porting  , 
machines. ^Th'e  amount  of  mail  han- 
dled by  the  postal  service  is  expected 
to  decrease  because  of  risfng  post^ 
rates,  greater  use  of  telephones,  and 
development  of  other  ways  of  distrib- 
uting advertising  circulars.  Neverthe- 
less, many  job  openings  will  result 
from. the  need  to  replace  clerks  who 
retire,  die,  or  transfer  to  other  occu- 
pations.' 

Earnings  and^orklng 
.  Conditions 

Postal  clerks  working  full  time 
started  at  $  1 2,422  a  year  in  1976,  but 


CLERICAL  OCfcUPATlONS 


101 


could  advance  to  $15,007  after  .8 
years  with  satisfactory  performance. 
Clerks  working  part-time -flexible 
schedules  started;  at  $6.18  an  hour 
and  could  advance  to  $7.46  an  hour 
after  8  years.  Clerks  working  part- 
time  regular  schedules  started  at 
$5.97  an  hour  and  could  ad  Vance  to 
$7.21  an  hour  after  8  ye^rs.  All  ' 
clerks  who  work  night  shifts  receive 
10  percent  additional  pay.  Besides 
good  pay,  fuU-tjme  postal  employees 
hav^  more  job  security  than  workers 
in^nost  other  industries.  (For  infor- 
mation on  fringe  benefits,  see  state- ^ 
mcnt  on  Postal  Service  occupations 
(Elsewhere  in  the  Handbook.) 

Worjcing  conditions  of  clerks  differ 
according  to  the  specific  work  as- 
signments and  the  amount  and  kind 
of  laborsaving  'machinery  in  the  post 
office.  In  small'  post  offices,  clerks 
may  carry  heavy  mail  sacks  from  one 

'  part  of  the  building  to  another,  and 
sort  the  mail  by  hand.  In  large  post 
offices  and  mail  processing  centers, 
chutes  and  conveyors  move  the  mail 
and  much  of  the  sorting  JMone  by 

-  machine.  In  either  case,  cl^^s  are  on 
their  feet  most  of  the  time,  reaching 
for  sacks  and  trays  of  mail  and  plac- 
ing packages  and  bundles  into  sacks 
and  trays  while  walking  around  the 
workroom.  "~ 

Distribution  clerks  may  become 
bored  with  the  routine  of  sorting  mail 
unless  they  enjoy  tiding  to  improve 
their  speed  and  accuracy.  They  also 
may  have  to  work  at  night  or  on 
weekends,  because  most  large  post 
offices  process  mail  around  the 
clock. 

A  window  clerk,  on  the  other 
hand,  has  a  greatSf  variety  of  duties, 
has  frequent  contact  with  the  public, 
g^lii^rally  has  a  less  slreniiousr  job, 
and  rarely  has  to  work  a  night  shi^ 

f  Sources  of  Additional 

iiiformation 

Local  post  officjs  and  State  em- 
ployment service  offices  can  supply 
details  about  entrance  examinations 
and  employndent  opportunities  for 
)  t>ostal  clerks. 


RECEPTIpNISTS 

(D.O.T.  235.^6.?^ 2?7.368) 

Nature^f  the  Worlc^ 

All  organizatidhs  waiftvto  make  a 
good  first  impression^on  the  public. 
This  is  an  impoptant  fjart  of  the  job  of 
the.  receptionist,  who  generally  is  the 
first  person  a  caller  sees. 

Receptionists  greet  customers  and 
other  visitors,  determine  their  njieds, 
and  refer  callers  to  the  officiahwho 
can  help  them.  Reqgptionists  in  hos- 
pitals, after  obtaining  personal  histo- 
ries, direct  .patients  to  the  proper 
waiting  rooms;  in  beauty  shops,  they 
arrange  appointments  and  show  cus- 
tomers to  the  operator's- booth;  and 
ifi  large  plants,, they  provide  callers 
with  identification  cards  and  arrange 
escorts  to  take  them  to  the  proper 
office.  ^ 

Many  receptionists  keep  business 
records  of  callers,  the  times  at^  which 
they  cAlled,  and  the  persftnsto^whbm 
they  were  referred.  WhetTthey  are 
not  busy  with  callers,  receptionists 


may  type,  file,*  or  operate  a  switch-* 
.board.  Some  receptionists  open  and 
\sort  mail  and  coljebt  and  distribute 
rtiessages.  -Still  others  prepare  travel 
vouchers  and  do  simple  bookkeep- 


ing. 


Places  of  Employment 


About  500,000  persons  worked  as 
receptionists  in  1976.  Part-time  em- 
ployment is  readily  available  for  re- 
ceptionists, and  about  1  in  3  works 
part  time. 

Although  receptionists  work  in  al- 
fnost'every  kind  of  organization, 
about  half  work  for  doctors,  dentists, 
'tfospitals,  and  other  health  service 
providers.  Large  numbers  of  recep- 
tionists also  work  in  insurante  com- 
panies, banks,  factories,  and  firnxs 
providing  business  and  personal  ser- 
vices. 

Training,  Other  Qualifications, 
and  Advancement* 

A  high  iSchoQl  diploma  generally  is 
required  for  work  as  a  receptionist. 
Courses  iii  English,  spelling,  typing. 


Uking  people  and  wanting  to  help  them  are  Important  aaaets  for  receptlonlats. 
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elementary  bookkeeping,  and  busi- 
ness practices  are  helpful  to  the  be- 
ginner. 

r  Liking  people  and  wanting  to  help 
them  are^assets  to  the  receptionist.  A 
neat  appearance,  a  pleasant  voice, 
and  an  even  disposition  also  are  im- 
portant. Because  recepitionists  do 
^  not  work  ifnder  close  supervision, 
common  sense  and  a  thorough  un- 
derstanding of  how  the  business  is 
organized  help  them  handle  various 
situations  that  arise. 

Promotion  opportunities  for  rfe- 
ceptionists  are  limited,  especially  in 
small  ofHces.  In  large  workplaces, 
however,  .a  ^receptionist  who  has 
clerical  skills  may  advance  to  a  better 
paying  job  as  a  secretary ,^administra- 
tive  assistant,  or  bookkeepc;r.  Many 
companies  have  their  own  training 
programs  soth^at  the  skills  needed  for 
advancenxent  can  be  learned  on  the 
job.  College  or  business  schoVl  train- 
ing also  can  be  helpfjil  in  advancing 
to  better  paying  office  jobs. 

Employnrant  Outlook 

^  Employment-of  receptionists  is  ex- 
pected to  grow  faster  than  the  aver- 
age for  all  occupations  through  the 
mid-19 80 's.  Thousands  of  openings 
will  result  each, year  as  businesses 
expand  and  as  receptionists  who  die, 
retire,  or  transfer  to  otherjobs  are 
replaced.  'The  numbe^/^^fr^Iace- 
ments  will  be  quite  large  because  the 
occupation  is  large  and  turnover  is 
high.' 

Within  the  fast-growing  '  clerical 
field,  Receptionist  employment  is  ex- 
pected to  grow  rapidly.  This  is  largely 
because  so  many  receptionists  work 
for  firms  providing  business,  person- 
al, and  professional  services — a  sec- 
tor of  the  economy  which  is  expected 
t5  stonv  very  strong  growth  in  the 
future,  ui  addition,  more  and  more 
firms  recognize  the  importance  of 
the  receptionist  in  promoting  good 
public  relations.  Also,  because  the 
receptionist's  work  is  of  a  person-to- 
person  nature,  it  is  unhkely  to  be  af- 
fected by  office  automation. 

Job  opportunities  should  continue 
to  be  excellent  for  persons  who  do 
not  wish  to  work  full  time.  This  occu- 
pation also  offers  many  opportunities 
for  those  without  prior  work  experi- 
ence. 


Earnings  anc  Working 
Conditions 

Full-time  switchboard  operator-re 
^ceptionists  wqrking  in  urban  are a^ 
averaged  $141  a  week  in  1976.  This 
was  about  three-quarters  as  much  as 
ihp  average  earnings  for  nonsupervi- 
sory  workers  in  private  industry,  ex- 
cept farming.  Receptionists  working 
in  the  western  United  States  had  av^ 
erag.e  weekly  earnings  of  $149.- 
Thos^e  in  ^southern  cities  averaged 
$133  a  Aveek.  In  the  Federal  Govern- 
ment, beginning  information  recep- 
tionists averaged  $171  a  week  in 
1977.     \  , 

Receptionists  usually  work  in*  areas 
that  are  comfortably  furnished.  Al- 
though most  have  reg^ular  hours,^  re- 
ceptionists in  hospitals  and  beauty 
shops  may  work  evenings  and  week- 


ends. (See  the  statement  on  clerical 
occupations  for  sources  of  additional 
information.) 

■/^ — ^ — ^ — 


SECRETARIES  AND 
STENOGRAPHERS 

(D.O.T.  201.2^68  and  .368,  202.3 
and  209.1; 

Nature  of  the  Work 

The  efficiency  of  any  organization* 
depends  upon  secretaries  and  stenog-^ 
raphers,  who  are  at  the  celitep^of 
communications  within  thjbir  firm. 
They  trahsmit  information  to  the 
staff  and  to  persons  in  other  organi- 
zations. 


Sscrstarlst  and  ttsnographars  are  at  tha  cantar  of  communicatlont  within  th«ir  flrma. 
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Secretaries  {D.O.T.  20l!368>  re- 
lieve their  employers  of  routine  du- 
tfes  so  that  they  oan  wprk^on  more 
important  matters.  Although  most 
secretaries  type ^ fake  shorthand,  and 
deal  with  callers,  the  time  spent  on 
these  duties  varies  in  different  t^pes 
of  organization^  ■  ^ 

In  offices  where  dictation  and  typ^ 
ing  are  handled  in  wofjj  processing 
centers,  adnfinistralive  sectetaries 
handle  all  other  secretarial  duties. 
(For  more  information  on  the^e  cen- 
ters, see  the  statement  on  typists  else- 
where in  the  Handbook. )  They  often 
work  in  clusters  of  three  or  four  so 
that  they  can  readily  help  each  other. 
Because  they  are  released  from  dic- 
tation and  typing,  they  can  serve  sev- 
eral members  of  the  professional 
staff.  Their  duties  range  from  filing, 
routing  mail,  and  answering  tele- 
phortbs  to  more  responsible  jobs  such 
as  answering  letters,  doing  statistical 
research,  and  writing  reports. 

Some  secretaries  are  trained  in 
specific  skills  needed  in  certain  types 
of  work.  Medical  secretaries  prepare 
case  histories  and  medical  reports; 
legal  secretaries  do  legal  research  and 
help  prepare  briefs;. and  technical  sec- 
retaries assist  engineers  or  scientists 
in  drafting  reports  and*  research  pro- 
posals. Another  specialized  secre- 
tary is  the  social  secretary  (D.O.T. 
201.268),  who  arranges  social  func- 
tions, answers  pei^oiia^l  correspon- 
f  dence,  and  keeps  tne  employer  in- 
formed about  all  social  activities. 

Stenographers  (D.O.T.  202.388) 
take  dictation  and  then  transcribe 
their  notes  on  a  typewriter.  '  They 
may  either  take  shorthand^  or  use  a 
stenotype  machine  that  prints ^^sym- 
bols  as  certain  keys  are  pressed. 
General  stenographers,  including 
IT  DSt^  beginners,  take  routine  dicta- 
'   n  and  do  othef  office  tasks  such  as 

ping,  filing,  answering  telephones, 
and  operating  office  machines.  Ex*- 
perienced  and  highly  skilled  stenog- 
raphers take  difficult  dictation  and 
dc  more  responsible  clerical  work. 
Tr  V  may.  sit  in"'on  staff  meetings  and 
gi-  .  a  summary  report  or  a  word-for- 
wcrd  record  of  the  proceedings. 
They  also  supervise  other  stenogra- 
phers, typists,  and  clerical  workers. 
Tecnnical  stenographers  must  Know 
the  terms  used  in  a  particular  profes- 


sion Tl^y  include  medical,  legal, 
and  ngineering"  or  scientific  stenog- 
raph rrs.  Some  expeipenced  stqnog- 
rapf:  rs  take  c  ctation  in*  foreign  lan- 
gu:,  ^es;  oth  rs  work  as  public 
stei  .graphers  serving  traveling  busi- 
ness people  and  others. 

Shorthand  reporters  are  Specialized 
stenographers  who  record  all  state- 
ments made  in  a  proceeding.  Nearly 
half  of  all  shorthand  reporters  work 
.2i¥ court  reporferj  attached  to 'courts 
'of  law  at  different  levels  of^govern- 
^ent.  ^hey  take  down  all  statements 
made  at  legal  proceedings  and  pre- 
sent their  record  as  the  official  tran- 
script. M^ny  other  shorthand  report- 
ers work  as  free-lance  reporters  who 
record  out-of-court  testimony  for  at- 
torneys, meetings  and  conventions, 
and  other  private  activities.  Still  oth- 
ers record  the  proceedings  in  th^ 
Congress  of  the  United  Staies,  in 
State  legislatures,  and  in  both  State 
and  Federal  agencies. 

Most  reporters  dictate  notes  on 
magnetic  tapes  that  a  typjst  can  trafe.- 
scribe  later.  Because  the  reporter's 
transcript  is  the  official  record  of  a 
proceeding,  accuracy  is  vitally  im- 
portant. 


Places  of  Employment 

I 

^  About  3.5  million  persons  worked 
in  jobs  requiring  secretarial  or  steno- 
graphic skills  in  1976;  most  were  sec- 
retaries. Only  about  100,000  persons 
worked  as  stenographers  in  1976. 

Opportunities  for  part-tim^  work 
are  increasing  in  these  and  other 

/"clerical  occupations.  In  1976,  ap- 
^  proximately  one  of  evefy  five  secre- 
taries and  one  in  si::  stenographers 
worked  part  time. 

Secretaries  and  ^ten  Dgraphers  are 
employed  throughout  :he  feconomy. 
Aboia^wo-thirds  of  them, ^however, 
work  in  banks,  insurance  companies, 
real  estate  firms,  government  agen- 
cies, and  other  establishments  pro- 
viding serVfces  to  the  public.  Most 
specialized  stenographers  and  secre- 
taries work  for  doctors,  lawyers,  and 
other  professional  people. 

Training,  Other  Qualifications, 
and  Advancement 

Generally,  graduation  from  high 
school  is  /equired  for  a  job  as  a 


secretary  or  stenographer.  Many 
employers/  prefer  applicants  who  . 
have  additional  secretari^  training  at 
a  coiiege  or  private  business  school. 
Courses  vary  from  a  few  months* 
instruction  in  b^sic  shorthjand  and 
typing  to  longer  programs  teaching 
*  specialized  skills  such  as  shorthand  / 
reporting  or  legal  or  medical  secre- 
tarial work.  Shorthand  reporters 
generally  must  complete  a  2-year 
course  in  a  shorthand  reporting 
school.     ^  *  A- 

An  increasing  number  of  private  ^ 
firms  and  government  agencies  have" 
their  own  training  facilities  where 
employees  can  upgrade  their  skills  • 
and  broaden  their  knowledge  of  the 
organization.   Also,  many  State  and 
local  governments  sponsor  programs 
to  train  unemployed  and  low-skilled 
workers  for  entry  jobs  as  secretaries. 

Fourteen  States  require  court  re- 
porters to  be  a  Certified  Shorthand 
Reporter  (CSR).  In  some  of  these 
States^  reporters  can  be  hired  with 
"  the  understanding  that  they  will  be 
certified  within  1  year.  Certification 
is  administered  by  a  board  of  examin- 
ers in  each  of  the  14  States.  The  Na- 
tional Shorthand  Reporters  Associ- 
ation confers  the  designation 
Registered  Professional  Reporter 
(RPR)  upon  those  who  pass  a  two- 
part  examination  and  participate  in 
continuin^g  education  programs.  The 
RPR  designation  is  recognized  as  the 
mark  of  excellence  in  the  profession. 

Employ6rs  usually  have  no  prefer- 
ences among  the  many  different 
shorthand  methods.  The  most  im- 
portant factors  in  hiring  and  promo- 
tion are  speed  and  accuracy.  To 
qualify  for  jobs  in  the  Federal  Govj- 
ernment— and  :or  employment  in 
maiiy  private  frrms— stenographers 
must  be  able  to  :ake  dictation  at  100 
words  per  minute  and  type  50  to  60 
words  per  minute.  Many  shorthand 
repofting  jobs  require  more  than  225 
words  of  dictation  per  minute;  short- 
hand reporters  in  the  Federal  Gov- 
ernment generally  must  take  175 
words  a  minute. 

Secretaries  and  stenographers 
should  have  good  hearing;  a  knowl- 
edge of  spelling,  punctuation,  and 
grammar  and  a  good  vocabulary  are 
essential.  The  ability  to  concentrate 
\  amid  distractions  is  vital  for  ishort- 
hand  reporters.   Employers  look  for 
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persons  who  are  poised  and  alert, 
and  who  have  pleasant  personalities. 
Discretion,  judgment,  and  initiative 
are  important  for  the  more  respon- 
sible secretarial  positions.^ 

Many  iStenographers  who  impro^^e 
their  ^ills  advance  to  secretarial 
jobs;*  others  whd  acquire  the  neces^ 
sary  speed  through  additional  train- 
ing  can  become  shorthand  reporters. 
Secretaries  can  increase  their  skilfs 
3x(d  broaden  their  knowledge  of  their 
'  company's  operations  by  taking 
courses  offered  by  the  company  or 
by  local  business  schools,  colleges, 
and  universities.  As  secretaries  gain 
knowledge  and  experience,  they-'^an 
qualify  for  the  designation  Certified 
Profession'&l  Secretary  (CPS)  by 
passing  a  series  of  exams  given  by  the 
National  Secretaries  Association. 
This  designation  is  recognized  by  a 
growing  number  of  employers  as  the 
mark  of  achievement  in  the  secretar- 
ial field.  Many  executive  secretaries 
are  promoted  to  management  posi. 
tions  on  the  basis  of  their  extensive 
knowledge  of  their  employer's  opera- 
tions. 

Employment  Outlook, 

Employment  0f  secretaries  is  ex- 
pected to  increase  faster  than  the  av^ 
erage  for  all  occupations  through  the 
mid-1980's  as  the  continued  expan- 
sion  of  business  and  government  cre- 
ates a  growing  volume  of  paperwork. 
Hundreds  of  thousands  of  jobs  will 
become  available  each  year^due  to 
growth  and  the  need  to  replace  those 
who  die,- retire,  or  stop  working  for 
'  other' reasons. 

Demand  for  secretaries^  will  rise 
mainly  as  those  organizations  that 
require  large  secretarial  staffs  ex- 
pand their  operations.  New  govern-, 
ment  agencies,  particularly  at  th^ 
State  and  local  level;  insurance  com- 
panies offeri^  new  forms  of  protec- 
tion; and  banks  providing  financial 
counseling  for  an  increasingly  afflu- 
ent population  ajjp  just  a  few  of- the 
organizations  that  will  need  well- 
trained  and  versatile  secretaries  in 
^  the  years  ahead.  Although  many  new 
types  of  automatic  office  equipment 
have  been  introduced  in  recent 
years,  no  adverse  impact  on  employ- 
ment of  secretaries  is  expected.  How. 
.ever,  jobseekers .  who  are  familiar 
with  a  wide  range  of  office  machirj^ 
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and  procro  res  are  likely  to^  have 
better  pros-  cts  thaiv  other  workers. 

Persons  with  secretarial  skills 
should  fi^  J  extensive^  opportunities 
for  tempt,  'iry  or  part-time  work  as 
employer^  ncreasingly^urn  to  these 
workers  -firing  peak  business  peri- 
ods. Sue:  arrangements^'may  be  es- 
pecially attractive  to  students,^  per- 
sons with  family  responsibilities,'^ 
retired^persons,  and  others  interested 
in  flexible  work  schedules. 

Employment  of  stenographers  is 
expected  to  continue  the  decline  of 
recent  years.  The  increased  u^e.  of 
dictation  machines  ^as  severely  re- 
duced the  need  fot^ffice  stenogra- 
phers, and  fewer  jobs  will  be  avail- 
able  than  in  the  past.  Demand  for 
skilled  shorthand  reporters,  fin  con- 
trast to  the  overall  outlook  .for  ste- 
nographers, should  remain  strong<^s 
State  and  Federal  court  systems  ex- 
pand to  handle  the  rising  number  of 
criminal  court  cases  and  civil  Jaw- 
suits.  Competition  for  entry  level 
jobs  is  increasing  as  more  students 
enter  the  field,  Ojpportunities  will  be 
best  for  those  who  have  earned  certi- 
fication by  .the  National  Shorthand 
Reporters  Association. 

Earnings  and  Working 
Conditions 

According  to  a  Bureau  of  Labor* 
Statistics  (BLS)  survey,  general  ste- 
nographers working  in  urban  .areas 
averaged  $706  a  month  in  1976;  ex- 
perienced wcnrkers  who  w^re  highly' 
skilled  averaged  $788.  Shorthand  re- 
porters generally  earn  higher  salaries 
than  other  stenographic  workers.  Ac- 
cording to  a  survey  conducted  by 
The  National  Shorthand  Reporters 
Association,  shorthand  reporters  av- 
eraged about  $15,0  1  a  year  in 

according  to  the  BLS  survey,  sec- 
T'  aries  to  supervisors  in  small  offices 

ned  monthly  >alaries  of  $741. 
S  retaries  to  officers, in  small  com- 
p.  ies  had  average  monthi  salaries 
o  ^804;  those  working  :  middle 
m:-nagement  in  large  companies  av- 
eraged $868.  Sec  ctarie  having 
greater  responsibili:ies,  n  .  as  ex- 
ecutive secretaries  to  corr crate  offi- 
cers, earned  average  r  ontniy  salaries  ^ 
of $954. 

Beginning'  clerk-st J nographers  in 
the  Federal  Govern  mer  earned 
from  $548  to  $775  a  montr.  in  •19*77 


OCCUPATIQNAL  OUTLOOK  HANDBOOK 

depending  on  education,  training, . 
and  experie|Tce.  Earnings  of  begin- 
ning shorthand  regj)rters  ranged 
from  $864  to  $1,175  a  month  de- 
pending on  speed,  education,  and  ex- 
perience. Starting  salaries  for  secre- 
taries in  the  Federal  Government 
ranged  from  $775  to  $960  a  month, 
while  the  average  for  all  secretaries 
was  $982  a  month.  In  1976,  earnings 
of  stenographers  were  slightly  lejss' 
and  those  of  secretaries  slightly  metre 
than  average  earnings  for  all  nonsu- 
pervisory  wockers  in  private  industry, 
except  fuming.   * ; 

Working  conditions  for  secretaries 
and  s^nographers  generally  are  simi- 
lar to  those  of  other  office  workers^in 
the  same  organization.  Shorthand* rfe-' 
porters,  however,  often  sit  for  long 
periods  of  time  while  recording  an 
event.  (See  the  statement  on  clerical 
occupations  fo^.more  information  on 
earnings  and  working  conditions.) 

Sources  of  Additlbnal  ' 
Information 

For  information  on  careers  in  sec- 
retarial work,  write  to: 

National  Secretaries  Association  (Internation- 
al), 2440  Pershing  Rd..  Suite  GIO.  Kansas  ^ 
City.  Mo.  64108.  .  /  * 

Additional  information  on  careers 
in  secretarial  work  and  a  directory  of 
business  ^schools  are  available  from: 

Associati^c^of  Independent  Colleges  and 
SchoolsT^^^M  St.  NW..  Washington, 
D.C.  20036, 

For  information  about  shorthand 
reporting,  contact: 

National  "Shorthand  Reporters  Association, 
2361  South  Jefferson  Davis  Hwy.,  Arling- 
ton, Va..  22202. 


SmPPING  AND  RECEIVING 
CLERKS 

(E  OT,  ^9.688,  219.388,  222.138 
Lurough  ;687,  223.387,  239.588, 
910^368  and  920.887) 

Nature  of  the  Work 

Shipping  and  receiving  clerks  keep 
track  of  goods  transferred  between 
businesses  and  their  customers  and 
suppliers.  In  small  companies,  one 


/ 


CLERICAL  OCCUPATIONS 

clerk  may  keep  records  of  all  ship- 
ments sent  out  and  received;  in  larger 
(^ompanies,  many  clerks  take  cai;e  of 
this  recordkeeping. 

Shipping  clerks  are  resporfcible  for 
all  shipments  leaving  a  [business 
place.  Before  goods  are  sent  to  a 
customer,  these  clerks  check'  to  b6 
sure  the  order  has  been  fiUed  cor- 
rectlyHSome  shippin^clerks  fill  or-^ 
ders  themselves.  ThU  obtain  mer- 
chandise from  the  stoijkropm  and 
wrap  it  or  pack  it  in  shipping  contain--  , 
ers.  Clerks  also  put  addresses  and 
other  identifying  information  on 
packages,  look  up  and  compute  ei- 
ther freight  or  postal  rates,  and  rec- 
ord the  weight  and  cost  of  each  ship- 
ment.  They  also  may  prepare 
invoices  and  furnish  information 
about  shipments  to  other  parts  of 
company,  such  as  the  accounting  de- 
partment. Oace  ,a  shipment  is 
checked  ai\d  ready  to  go,  shipping, 
clerks  may^iffove  it  to  the  shipping 
dock  and  direct  its  loading  on  trucks 
according  to  its  destination.  Shipping 
and  receiving  clerks  working  in  small 
businesses  may  combine  these  tasks 
with  the  various  duties  of  stock 
clerks.  (For  more  information  about 
the  additional  duties  of  shipping 


clerks  in  small  firms,  see  the  state- 
meift  on  stock  clerks  elsewhere  in  the 
Handbqo/c.)  i  ♦ 

When  shipments  arrive,  receiving 
clerks-  perform  ta^sks  similar  tq  those 
of  shipping  clerks.  They  ^determine 
whether  tlveir  employer's  orders  hav6 
been  correctly  filled*by  verifying  in- 
coming shipments  again.st  the  ogrigi- 
nal  order  and  the  accompanying  bill 
of  lading  or  in^oice.^^^fliey  record  the 


Training,  Other  (f  uallflcatlons, 
and  Advancement/ 

High  school  graduates  are  pre-, 
ferred  for  beginning  jobs  in  shipping 
and  receiving  departijients.  Business 
arithmetic,  typing,  and  other  high 
school  business  subjects  are  helpful. 
The  ability  tt  write  legibly  is  impor- 
tant. Dependajoility  and  an  interest  jn 
0  learning  about  the  firn^^s  products 


_  -  4.  /  and  business  activities  also  are  qaali- 

receipt  and  condition  of  incomio^^^. 

shipments.  Clerk*  also  rpake  adjust- 
ments with  shippers  for  lost  and  dam- 
ag^if  mercliandise.  jiouting  or  mo^v- 
i n jg  ^s hTp ments  Jx)  the  proper 
department,  warehouse  settion,  or 
stockroom  and  providing  informa- 
tion tjiat  is  needed  to  compute  inven- 
tories also  may  be'part  of  their  Job. 


Places  of  Employment 

•  About  440,000  persons  worked  as 
shipping    artd    receiving    clerks  in 


\ies  that  employers  seek.  In  addition, 
shipping -and  receiving  clerks  should 
be  able  t(f  work  under  close  supervi- 
sion at  repetitive  tasks. 

New  employees  usually  are  trained 
on  the  job  by  an  experienced  worker. 
As  part  of  their  training  they  often 
file,  check  addresses,  attach  labels, 
and  check  items  included  in  ship- 
ments. As  clerks  gain  experience, 
they  may  be  assigned  tasks  requiring 
a  good  deal  of  independent  judg- 
ment, such  as  handling  problems  9f 


1976.  More  than  half  worke<^  in  fac-  ^^amaged  merchandise,  or  supervis 


tories;  large  numbers  also  were  em- 
ployed by  wholesale  houses  or  retail 
stores.  Although  jobs  for  shipping 
and  receiving  clerks  are  found  in  all 
localities,  most  clerks  work  in  urban 
areas,  where  many  factories  and- 
wholesale  houses  are  located. 


Recehring  derfc  carefully  che^ckt  mantfett 
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ing  ^l^^f  workers  in  shipping  or  re- 
ceiving rooms. 

A  job  as  a  shipping  or  receiving 
clerk  offers  a  good  opportunity  for 
nev^  workers  in  a  firm  to  learn  about 
their  company's  products  and  busi- 
ness practices.  Some^  clerks  may  be 
promoted  to  head  shipping  or  receiv- 
ing clerk  or  warehouse  manager. 
Others  may  enter  related  fields  such 
as  industrial  traffic  management  or 
purchasing.  (Industrial  traffic  man- 
agers and  purchasing  agents  are  dis- 
cussed elsewhere  in  the  Handbooks) 
r 

Employment  Outlook 

Employment  of  shipping  and  re- 
ceiving clerks  is  expected  to  irise 
about  as  fast  as  the  average  for  all 
occupations  through  the^ 
as  business  expands 
more  goods  to  be  distrifl 
thousand  jobs  will  becc 
each  year  as  employmc 
as  workers  retire,  die,  or^ 
other  occupations. 

Although  substantial  growth  is  ex- 
pected in  the  volume  of  goods  to  be 
moved,  employment  of  shipping  and  / 
receiving  clerks  will  not  increase  as 
rapidly  because  of  changes  in  tech- 
nology that  enable  fewer  clerks  to 
handle  more  goods.  Growing  num- 
bers of  firms  are  using  computers  to' 
keep  track  of  shipping  and  receiving 


*  .  .  ^ 

records,  and  moving  ty^lts  to  handle 
shipments  once  lifted  by  hand. 

Earnings  and  Working  ^ 
Conditions  ^ 

\^  .    "  •    ■ .  ■ 

Shipping  -and  receiving  clerks  in 
urbin  areas  averaged  $200  a  wc^k, 
according  to  a  1976  survey,  ThisSis 
about  af  mg^.as  the  average^earnT 
ings^r  all  nonsupervisory  workers  in 
private  industry,  except  farming. 
Salaries  varied  substantially,  how- 
ever, by  type  of  employer.  Shipping 
and  receiving  clerks  employed  by 
manufacturing  Hrms  averaged  $200, 
those  working  for  wholesale  houses 
averaged  $210,  and  those  employed 
by  public  utilities  averaged  $248. 

Most«shipping  and  receiving  clerks 
receive  time-and-a-half  for  work 
over-40  hours.  Night  work  and  over- 
time, including  work  on  Saturdays, 
Sundays,  ancl  holidays,  may  be  neces- 
sary when  shipments  have  been  un- 
duly delayed  or  when  materials  are 
needed  immediately  on  production 
lines.  Although  shipping  and  receiv- 
ing clerks  do  much  of  their  work  in 
warehouses  or  in  shipping  and  re- 
ceiving rooms,  they  may  do  some  of 
it  on  outside  lodQing  platforms. 
Workplaces  often  are  large^  unparti- 
tionofd  areas  that  may  be  drafty,  cold, 
and  filtered  with  packing  materials. 

Must  clerks  must  stand  for  long 
periods  while  they  check  merchan- 
dise. Locating  numbers  and  descrip- 
tions on  cartons  often  requires  a 
great  deal  of^b^ding,  stooping,  and 
nder  the  pressure 


STATISTICAL  CLERKS 

'  (D.OT.  205.368,.2d6.588,  209.^88, 
•   219;388,  .488,  kn^  .588,  222.687, 
-     223,58.8*-9I3. 368,  and  953.168). 

Nature^f  the  WorIC 


stretching, 
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loved  on  time, 
ly  help  Iqad  or 
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Informalton^bojit  (the  work  and 
earnings  of  shippmg  \and  receiving 
\plerks  in  wholesale  esta^blishments  is 
available  from: 

^National  Associitjpn  of  Whole  saler-bistribu- 
tort,  1725  1\ft.  NW.,  w4hington,  D.C. 
20006 


EKLC 


Administrators  and  manag^ij^jn^all 
types  of  organizations  depend  on  n 
merical  records  to  help  make  deci- 
,  sions.  Statistical  clerks  prepare  and 
iqsure  the  accuracy  and  complete- 
ness of  these  records.  Although  the 
occupational  title  "statistical  clerk" 
covers  a  number  of  different  jobs 
performed  by  statistical  workers,  the 
jobs  in  this  field  can  be  grouped  into 
four  categories:  recording,'  compil- 
ing and  codipg,  computing  and  tabu- 
lating, and  scheduling. 

Recording.  This  work  involves  cbj- 
lecting  and^verifying  the  accuracy  of 
information.  Shipping  checkers 
(D.O.T.  222.687)  in  manufacturing 
companies  and  wholesale  and  retail 
businesses  insure  that  merchandise 
to  be  shipped  is  properly  labeled  and 
contains  the  desired  number  of 
items.  Car  checkers  (D.O.T. 
209.588)  keep  records:  of  shipments 
as  they  arrive  at  or  leave  a  railroad 
freight  terminal.  They  checic  the 
number  of  railrcrad  cars  and  verify 
their  contents  with  the  specifications 
on  the  invoice.  Counters  (D.O^T. 
223.588),  wlio  may  have  atitle  speci-  ^ 
fying  their  work  or  the  items  that 
they  count,  record  the  number  of 
materials  received,  transferred,  or 
produced.  For  exampfe,  lumber  tal- 
liers  or  lumbe^  checkers  recordvthe 
amount  and  type  of  lumber  pro- 
cessed in  sawmills;  pit  recorders  col- 
lect production  data  in  the  ^teel  in- 
dustry. 

Compiling  and  coding.  In  organiza- 
tions of  all  types,  information  must 
be  properly  filed,  verified,  or  ana- 
lyzed for  data  processing.  Posting 
clerks  (D.O.T.  219,588)  do  this. work 
by  making  entries  in  registers  and 
journals.  They  receive  and  sort  r^c/^ 
ords  of  shipments,  production,  ano^ 
financial  transactions  to  provide 
company  officials  with  current  infor- 
mation on  business  activities.  Record 
keepers  (D.O.T.  206.588),  also 
known  as  classification  clerks,  record 
data  systematically  for  easy  location. 
Coding  clerks  (D.O.T.  219.388)  con- 
vert information  obtained  from  rec- 
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ords  and  reports  into  corffputer  codes 
for  ^ata  processing.  Pei^nnel  clerks 
(D.O.T.  205.368)  gatherand  file  in- 
forjnation  oq  ahe  employees  gj  a  ^ 
business;  their  work  may  include  . 
some  typing  and  preparation  of  re- 
ports, a  ' 

Computing  antf  tabulating.  Organi- 
zations frequently  use  numerical  rec- 
ords for  reports  arid  research.  Statis- 
tical cler1«1^gather  information  from 
records  to  pre^t  in  a  chart  or  t^ble 
for  ax\a}y^is.,  Actuary  clfks  (DX).T.^ 
2 1 9.388 )  usj^ertain  formuiasystatis- 
tical  charts,  and  ii|purancej:ate  books 
to  assist  actuaries  in  determining  in- 
surance, rates  for  tonTpany  custom- 
ers: They  also  prepare  x:liarts  and  ta- 
bles f<Jr  studies  on -general  insurance 
practil^es.  Policy  checkers  (DkO.T 
2(19.488)  verify  the  accuracy  of  in- 
surance company  records.  Statistical  ^ 
assistants  (D.O.T.  219.3,88),  also^^. 
known,  as  tabulating  clerks,  calculate 
^nd  compute  numerical  data  on  the 
population  anc^  its  characteristics  for 
government  and  .business  rese'arch 
projects.  D^mwrra^^  clerks  (D.O.T 
219.388),  employed  by  railroads,  us*. 
rate  tables  to  compute  railway  freigh 
charges  and  calculate  the  weight  o 
shipments  or  distance  railroad  car 
have  traveled.- 

Scheduling.  Statistical  clerks  may 
schedule  business  activities  that  in- 
volve the  movement  of  people  anc 
things.  Through  planning,  they  as- 
sure that  these  activities  run  smooth- 
ly and  efficiently.  For  example,  as- 
signment clerks  (D.O.T.  913.368) 
work  for  bus  companies  and  assign 
drivers  to  meet  riders'  transportation 
needs.  Drivers  are  selected  on  the 


basis  of  experience,  seniority,  and 
nature  of  the  assignment.  Crew 
schedulers  (D.O.T.  219.388)  do  simi- 
lar work  for  airlines;  they  assign  p:^ 
lots  to  scheduled  flights  and  log  the 
mileage  each  pilot  has  flown.  Gtw  dL  - 
patchers  (D.O.T.  953.168)  aeter- 
mine  the  proper  pressure  in  a  naturai 
gasline  to  meet  customers'  require- 
ments after  considering  informatic: 
such  as  the  weather,  time.of  day,  anc 
other  factors  that  affect  the  use  c 
gas. 

Places  of  Employmeal 

About  337,000  persons  worked  as 
statistical  clerks  in  1976.  Although 


CLERICAL  CCUPATIONS 


Statltti^ai  cMrks  compile  th«  numerlcat  records  often  used  by  management  to  make 

decialona. 


statistical  clerks  are  empltr  ed  r. 
nearly  every  industry,  over  haif 
worked  in  finance,  insurance,  ard 
real  estate  companies;  man  :'actL-- 
ing  firms;  and  Federal,  State  .nd 
cal  government.  ^ 

Because  businesses  of  almo  st  evcy 
size  require  numer:::al  rej:orc  ,  sta::s- 
tica.  clerks  work  through  )Ul  :nc 
United  States.  Job.  :ire  conc:^  nratcd. 
however,  .in^eavi.  oopulat  d  citijs 
that  are  centers  o:  industry  :-nd  g':  - 
.emment  activities 

Training,  Other  Qualifications, 
y^and  Advancement 

Most  employers  prefento  rdre  hig  ^. 
school  graduates  for  statistical  cler 
jobs.  7^ -ey  also  seek  applicants  wh 
have'  apti^utle  for.  working  witn 
numb  i  and  the  ability;  to  do  de- 
tailed vork.  High  schoil  stuc^ents 
may  prepare  for  jobs  as  statistical 
clerks       taking  courses  in  general^ 


Also  recomnlended  are  courses  in 
data  processing,  office  procedures, 
bookkeeping,  knd  typing. 

In  many  companies,  general  clerks 
who  haye  become  familiar  with  their 
employjprs'  record  systems  and  office 
procedures  are  promoted  to  statisti- 
il  clerk  positions.  On-the-job  tra|n- 
g  that  equips  the' employee  to  spe- 
laiize  in  numerical  work  may 
iclude  the  use  of  calculators,  tabu- 
„ting  machines,  and  typewriters. 

Statistical  clerks  must  be  familiar 
■  ith  the  items  crf^hformation  which 
iney  observe  and  record.  For  exam- 
ple, lumber  checkers  must  Icnow  the 
various  types  and  qualities  of  wood 
products.  In  preparing  data  for  pro- 
cessing, codin^olerks  must  use  the 
proper  computer  codes  to  avoid  er- 
rors.   ,  '  »  ' 

Statistical  clerks  should  be  able  to 
do  prompt  and  accurate  work- under 
close  supervision.  Also,  they  should 


mathematics,  algebra,  and  geometry./    be  tactful  and  even  tempered  when 

^  f  / 
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j^oi^^ing  jyith  others  in^he  same  of%^ 
fice.     -  "  ! 

Mosi  employers  :  >llow  a"  pro'mo-^ 
tion-from-within  pcucy  that  allows 
experisn  -*d  worker::  to  qualify  f6r  / 
nsi'-^ie  jobs  a{S  they  be-  / 
^ualined  statistical  / 
^ni  r:  -e  difficult  as-/ 
vance   d  supervisory/ 
sta'     ::al  clerics  are 
to  a  >^chnician  leve/l 
deal  w  ith  the^tychni- 


more 
com6 
clerks 
signme 
positio 
able  to 
where  : 
cal  proi 
projects.. 


f  statistical  research 
e  clerks  become  com- 


putor  programmers. 
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Employment  Outlook 


Employment  of  statistical  cleyks  is 
expected  to  grow  about  as  fast  as  the 
average  for  all  occupations  through 
the  mid-19<S0's.  In  addition  to  job 
opportunities  arising  from  this 
growth,  many  additional  openings 
will  occur  as  clerks  die,  retire,  or 
leave  the  occupation  for  o^ier  rea- 
sons. 

This  occupation  included  a  wide 
range  of  joos,  and  the  prospects  for 
staL:siical  clerks  are  better  in  certain 
ar^::;  than  in  others.  Some  routine 
jc:*^.  for  example,  may  be/eliminated 
as  computers  are  increasidgiy  used  to 
collect  and  process  information. 
However,  statistical  clerks  ih  jobs 
such  as  those  that  require  personal 
contact  or  involve  the  preparation  o  " 
data  for  computer  analysis  are  e 
pected  to  be  in  great  demand. 

1[    Among  the  factors  that  will  con 
tribute  to  the, demand  for  statistical 
clerics  is  the  -expected  increase  in 
business  and  government  activities, 
including  projects  requiring  the  col- 

.  lection  a/id  processing  of  large 
amounts  of  numerical  data.  In  addi- 
tion, administrators  increasingly  will 
rely  on  numerical  records  to  analyze 
and  control  all  aspects  ^of  their  or- 
ganization's work.  * 

Earnings  andi^orklng 
/^vConditions 

Limited  information  indicates  that 
beginning  statistical  clerks  earn 
about  as  much  as  workers  in  othpr 
entry  level  clerical  jobs  such  as  office 
clerks  or  file  clerks;  salaries  for^ese 
workers  ranged  "between  $110  and 
$130  a  week  in  1976.  The  entrance 
.salary  for  beginning  statistical  assis;- 
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taflts  employed  by  the  Federal  Gov- 
ernment was  $142  a  week  \n  1977. 
Most  experienced  workers  doing 
^^N^tistically  related  clerical  work,  in- 


ing  clerksr.(Por  more^nformation 
about  thU  addition]^!  duties  of  stpck 
cjerks  in  small  firms,  see  the  ^ state- 
ment on  shipping  a^d  receiving 
eluding  the  operation  of  ^tabulating   '^lerks^els^where  in  the  Handbook.) 


machines  or  calculators,  earned  be- 
tween $155  and  $200  a  week  in 
1976.  Top  l^vel  clerks  aiid  super 
sors  averaged  about  $23^  a  week. 
Earnings  usually  are  highest  in  manu- 
fa^i«ning,  ^ansportation,  and  utili- 
■  ties  iniaustries;  the^  are  lower  in  retail 
trade,  finance,,  insurance,  and  real 
estate, -and  service  industries.  ^ 

Nearly  every  employer  cf  statisti- 
cal clerks^ffers^some  form  of  health 
plan,  life  insurance  coverage,  and  re- 
tirement benefits,  ^ost  statistical 
clerks  work  in  clean,  well-lighted  and  ' 
well-ventilated  offtces.  (See  the 
statement  on  clerical  occupations  for 
'sources  of  additional  information.) 


In  large  firms  with  specialized  jobs, 
inventory  clerks  (D'.O.T/.  22^.388^ 
periodically  count  items  on  hand  anc 
make  reports  showing  stock  balanc 
^s. 'Procurement  clerks  (D.O.T 
223.368)  3vork  in  facades  and  pre- 
(>are  orders  fSr  the  purchase  of  nev 
eq^uipment.  ' 

The  duties  of  stock  cFi^rks  also 
depend  online  items  they  handle.  Eor 
example,  stock  clerks  who  Wor|c  with 
food  and  drugs  must  maintain  .proper 
temperature  and  humidity-conditions 
to  prevent  spoilage;  those  who  han- 
dle construction  items  j^uch  as  lum- 
ber and  bri^rks  must  do  much  walking 
and  climbing  to.  note  the  conditio^ 
and  quantity  of  that  stock.  < 


STOCK  CLI 


El(ks 


Places  of  Employment 


(D.O.T.  223.138,  .368,  .387,  .388, 
—  .588,  .687;  910;388;  969:387) 


About  490,000  persons  worked  as 
stock  clerks  in  1976.  About  three- 
fourths  of  them  worked  in  factories, 
wholesale  firms    and  retail  stores. 
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any  others  we^e  emplovea  by  aw^ 
lines,  government  agencies,  hospi- 
tals,  and  otner  organizaiions  that 
keep  l^i^e  Quantities  ^  .joods  on 
hand.  Altho  j^n  jobs  for  stock' clerks 
are  found  i;  all  parts  of  the  country, 
rAost  woil^n  urj^an  are^s  where  fac- 
tories, warehouses,  and  stores  are 
concentrated. 

Training,  Other  Qualifications, 
and  Advancement  . 

Although  there  are   no  specific  , 
educational  requirements  for  begin- 
ning stock  clerks,  employers  prefer 
high  school  graduates.  Reading  ^nd 
writing  skills  and  a  basic  knowledge  . 
of  mathematics  are  necessary;  typing 
and  -filing  abilities  also  are*  useful. 
Good  health\  especially  good  eye- 
sight, is  important.  Generally,  thosiS^ 
who  handle  jewelry,  liquor,  or  drugs 
riiust  be  bonded. 

Stock  clerks  usually  receive  on- 
the-job  training.  New  workers. begin 
with  sim'ple>  tasl^s  such  as  counting 
and  marking  stock.  Basic  responsibil- 
ities of  the  job  usually  are  learned 
within  ^several  weeks:  As  they  prog- 


^     Nature^of  the  Work 

Most  em^ployers  recognize  the  im- 
portance of  keeping  well-balanced 
inventories  to  prevent  sales  losses  or 
slowdowns'  in'  production. 

Stock  clerks  (D.O.T.  223.387)  help 
protect  against  such  losses  by  con- 
trolling the  flow  of  goods  received, 
stored,  and  issued.  They  usually  re- 
ceive *and  unpack  incoming  mer- 
chandise or  material.  They  report 
damaged  or  spoiled  goods  and  pro- 
cess papers  necessary  for  obtaining 
replacements  or  credit.  On  outgoing 
orders,  they  may  check  the  items  for 
quality  and  quantity  and  sometimes 
make  minor  repairs  or  adjustments. 

Materials  are  stored  in  bins,  on  the 
floor,  or  on  shelves  according  to  the 
pFan  of  the  stockroom.  Stock  clerks 
organize  and  mark  items  with  identi- 
fying codes  or  prices  so  that  invento- 
ries can  be  located  quickly  and  eas- 
ily. They  keep  records  of  items 
entering  or  leaving  the  stockroom. 
Sometimes  they  label,  pack,  crate,  or 
address  goods  for  delivery. 

Stock  clerics  working  in  small  firms 
also  may  perform  various  duties  usu- 
ally handled  by  shipping  and  receiv- 


Some  competition  it  likely  for  ttocic  derk  posMont  because  many  young.people  seek 
J  ,   .  "  ,      this  work  as-a  first  |ob. 
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ress,  stock  clerks  leatn  to  keep  rec- 
ords of  incoming  arid  outgoing  ifiate- 
rials/take  inventor^s^-and  order 
supplies. -In  sipaH-Giins,  stock  clerks 
may  advance  tQ  sales  positions  or  be- 
come assistant  buyers  or  purchasing 
agents.  In  large  firms,  stock  clerks 
;can  advance  .^o  more  responsible 
stock  handling  jobs  such  as  invoice 
clerk,  stock  control  'clerk,. or  pfp- 
curement  clerk.  A  few  may  be  pro- 
moted to  stockroom  supervisor,  but 
additional  education  often  is  re- 
quired. 

Employment  Outlooltc     *  ' 

tmployhjent  of  stock  clCTl«^is  ex- 
pected to  mcjease)  about  as  fast  as 
the  aiveragV  for  all  occupations 
through  the  mid- 19 80 's.  Many  thou- 
sands>bf  job  openings  \yill  occur  ^ach 
year  as -employment  grows-and  as 
workers  die,  xtX\A*ox  transfeV  to  oth- 
er occupations.  \  '  *  ' 
Growlh*  in  employment  of  (Itock 
clerks  probably  will  be,  slower  tnan  in 
the  past  as  coippulers  are  used  in- 
creasingly for  inventory  control.  -Be- 

■  cause  jcntrance  into  this  occupation 
is  relatively  eas^nd  many  young 

.people,  ^ek  this  work  as  a  first  job, 
some  competition"  for  openings  is 

..likely. 

Earnings  and  Working 
Conditions 

Experioilced  stock  clerks  earned 
average  weekly  salaries  of  $192  in 
1976,  according  to  the  limited  data 
available.  Thi^  was  slightly  above  the 
average  for  nonsupervisory*  workers 
in  private  industry,  except  farming. 

In  the  Federal  Government,  begin- 
ning stock  clerks  without  experience 
were  paid  $126  a  week  in  late  1976; 
those  with  general  work  experience 
reJS^ved  $142  a  wetek.  Experienced 
stoclr^erksjn  the  Federal^  Govern- 
ment averaged  about  $203  a  week  in 
1976.  "  i 

StQs^c    clerks    generally  receive 
time-and-one-half  fpr  work  over  40 
hours.  Overtime  i^ay  be  required' 
when  large  shipments  are  delivered 
and  when  inventory  is  taken. 

Although  stock  clerks  usually 
work  in  Kiftlatively  clean,  heated,  and 
well-lightedScrett^-.S^e  stockrooms 
may  be  damp  and'drSt^.  Clerks  han- 
dling refrigerated  goods  may  spend 


soiTie  time^iii.cold  storage  rooms^  Tran:;r-ibing  machine  oeraiors 
Stock  clerks  are  on  their  feet  niuch  \D.O.T.  208.588)  typq  letiers  and 
of  the  working  day,  often  on  a  con-  reports  as  they  iisten  to  dictation 
Crete  floor.  "^The  job' also  involves-T^recqrdtrd  on  magjietic  t^ape  Other 
considerable  beij/tfing,  lifting,  and' 


climbing  (See*  the  statement  on 
clerical  occupatipns  for  additional 
information  on  working  conditioos 
and' fringe  benefits.) 


tvoists  who  have  special  duties  in- 
jde   Dolicy '^writers  (D.O.T 


Sourceil^  ofAdditlonal 
^  Information 


Information  about  the  work  and 


203.^8  }  in  insurance  companies/  ' 
wayb'iL  'lerks  (D.O.T.  209.588)  in 
raiiroac  offices,  and  mortgage  clerks 
(D.O.T  *203.588)  who  work  in 
banks. 

In  sortie  offices,  piany  typists  are 
grouped  in  a  specialized  word.pro- 
nter  that  handles  all  the  ' 


.  cessing  cent 

earnings  of  stock  clerks  in  wholesale-  tVdbscriDtion  and  typing  foj  several 
establishments  is  available  from* 
National  Association  of  Wholesaler-Distribu- 


tors, 1725  K  St.  NV/.,  Washington,  D.Cr- 
20006. 


(D.O.^ 
208.5? 


TYPISTS 

203.138  through  .58S; 
;  and  209.3 a2  through 
.588) 


Nature  of  the  Work 

A  rapid  jj^w  of  written  communi- 
cation is>essential  to^^l}^  -nodern 
fice.  The  typ  ^t  helps  to  maintain  this 
flow  by  making  neat,  typed  copies  of 
handwritten,  printed,  and  recorded 
words. 

Beginning  dt  junior  typists  usually 
type  headings  on  form  letters,  copy 
directly  from  handwritten  drafts,  and 
address  envelopes.  Often,  they  do 
other  office  ;asks,  inc  uding  answer- 
ing telephones,  filing,  ind  operating 
office^machrnes  such  cooiers  and 
calculators 

More  experienced  ^'  oizis  do  work 
that  requires  ^  high  degree  of  accura- 
cy and  Independent  judgment.  Sen- 
ior typists  work  from  rough  drafts 
which  are  difficult  to  read  or  which 
contain  technical  material.  They 
may  plan  and  type  complicated  sta- 
tistical tables,  combine  and  re- 
arrange materials  from  different 
sources,  )r  prepare  master  copies  to 
be  reproduced  on  copying  machines. 

Clerk  typists  (D.O.T.  209.388) 
combine  typing  with  filing,  sorting 
rhail,  answering  telephones,  and  oth- 
er general  office  work.  Varitypists 
(D.O.T.  203-582)  produce  master 
copied,  such  as  stencils,  on  machines 
similar  to  typewriter?. 

n,9  / 


departments.  These  workers,  usually 
C2A\^dxorrespondence  secretaries^  op- 
erate various  kinds  of  high-speed 
typewriters  equipped  with  a  pro- 
grammed memory  which  enables 
them  to  produce  final  copy  with  a 
minimum  of  retyping. 

Places  of  Employment 

About  1  million  persons  worked  as 
typists  in  1976.  In  addition,  many 
other  workers— including  secre- 
taries, newspaper  reporters,  writers, 
and  editors — use  typing  skills  in  the 
performance  of  their  job 

Part-ti~^  employment  is  readily 
availaou  or  workers  with  clerical 
skills,  ar  -  nearly  one  typist  out  of 
four  wor^s  part  time.  Typists  are  em- 
ployed throughout  the  entire  econ- 
omy Over  half  of  them  work  in  fac- 
tories, banks,  insutance  coYnpanies, 
real  estate  firms,  and  government 
agencies. 

Trainin:;,  Other  Qualifications, 
and  Advancement 

T  -^i:;..  generally  need  a  high 
schc  diploma.  Good  spelling, 
punciuation,  and  grammar  are  essen- 
tial. .Ability  to  operate  office  equip- 
ment/ such  as  copying  and  adding 
machines,  and  also  .a  knowledge  of 
office  procedures,  are  assets. 

An  increasing  number  of  compa- 
nies and  government  organizations 
hii/e  their  own  typist  training  pro- 
grams. These  give  employees  a 
chance  to  learn  or  upgrade  skills  so 
that  they  can  advance  to  more  re- 
sponsible positions  within  the  organi- 
zation. Many  States  and  localities 
sponsor  programs  to  train  unem- 
ployed and  low-skilled  workers  for 
entry  jobs  as  typists. 
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Nearly  1  out  of  4  typists  works  part  tim 


Maiiy  employers  require  appli- 
cants  for  typing  jobs  to  take  a  test 
that  shows  theic  speed  and  accuracy. 
For  mostjobs,  a  speed  of  50  to  60 
words  per  minute  is  required.  All 
typists  who  transcribe  recorded  dic- 
tation need  sharp  hearing  and  must 
be  especially  good  in  spelling.  Suc- 
cessful typists  are  neat,  accurate,  and 

.able-  to  concentrate  amid  distrac- 

'  tions. 

'  As  beginners  increase  their  skills, 
they  often  advance  to  higher  level 
typing  jobs.  Some  typists  are  prompt- 
ed to  supervisor  jobs  in  word  pro- 
cessing centers.  Others  who  master 
additional  skills  can  move  into  secre- 
tarial jobs. 


Employcpent  Outlook 

The  number  of  typists'  is  expected 
to  grow  abo]Ot  as  fast  as  the  average 
for  all  occupations  through  the  mid- 
1980's  as  business  expansion  in- 
creases the  volume  of  .paperwork. 
Many  job  openings  will  occur  every , 
year  because  turnover  in  this  occupa- 
tion is  very  high.  Jobs  for  typists  also 
will  become  available  as  employment 
continues  to  grow. 

Continued  growth  of  the  economy, 
particularly  those  industries  that  gen- 
erate vast  quantities  of  written  rec- 
ords and  correspondence,  will  assure 
very  good  prospects  for  typists  in  the 
years  ahead.  Demand  should  be  par- 
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ticularly  strong  foj^y  highly  skilled 
workers  and  those  wh6  can  handle 
^her  office  jobs  in^additi'^i  to  tipp- 
ing. Many  employers  will  prefer  typ- 
'  ists  who  are  familiar  with  new  4cincis 
^of  word  processing  equipment.  Be- 
cause an  ^increasing  number  of  em-  , 
ployers  are  using  temporary  and 
part-time  workers  during  peak  \)usl>- 
ne^  periods,  opportunities  should 
continue,  to  be  excellent  for  typists 
who  do  not  vi^ish  'to  work  full  'time. 

*  EarninjBi[8  and  Wbrking  ^ 
•  Conditions 

■    '       t  '-^ 

According  to.  a  recent  survey,  be- 
ginning tjpists  ^yerage^  $  f%2  a  we^k 
in  1976.  Th6se  'with  experience 
earned  $166.  a  wee^r- slightly  less 
than  the  average  earnings  for  nonsu- 
pervisory  workers  in  private  industry, 
except  farming. 

In  the  Federal  Government,  the 
starting  salary  for  typists  without  ex-  * 
perience  was  $126  a  week  in  1977, 
compared  with  $  160  a  week  for 
those  .with  experience.  Average*^ 
wfeekly  earnings  for  all  typists  in  the 
Federal  GovemmenJ  were  *$  157. 

NVorking  conditions  for'typists  usu- 
ally ariB  similar  to  those  for  other  of- 
Hce  employees.  Typists,  like  other 
clerical  workers,  sit  for  periods  of 
time  and  often  must  contend  with* 
highjnoise  levels  caused  by  office  ma- 
chines located  nearby.  (See  the 
statement  on  clerical  occupations  for' 
mote  informd^tion  on  working  condi- 
tions and  also  for  a  list  of  pliaces  to 
write  for  additional  informaifSbn  on 
clerical  Jobs.)  ' 
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*»     y      •  \;r      ^'  '  airline  and  hotel  reservations,  anti 

monitor  factory  produ<itron  process- 
"es.  Scientific  and  ^agineering  re-_ 

siearcn  relies  on  tomputer  systeprs^ 
^  stolve'complex  equations  as  w^l^ast^  *  ^ 
collect;  store,  andUort  vasfailTb^nts 
of  data.  \ 
/  Workers  in. comppterland  related^ 
occupations  design  systems  for  pro-. 
•  ^  ceding  information,  write  instruc- 

Stnce  1954  when  the  first  comput-'  ^creasingly  important  part  of^ev^ry-  '^tions  and  translate  tlieiti  into  ma- 
er  was  installed  for  commercial  use,  day  life.  Today  these  machines  bill^  ,  chin^readable  language,  and 
computer  systen>s  have  becom^  an     customers,  pa^'envtffoy,ees,  record'   operate  comput©«L^d  peripheral 


COMPUTER  A>JD  RELATED  j^CCUPATlbNS 
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Most  openings  for  programmers  and  systerns  analysts  will  > 
result!  from  growth  - 

Average  annjijal  openings,  1976-85  ([n  thousands) 

Computer  pplrating, 
persOfiner     ;  . 

Programmers/ 

>  • 

f 

\  ' 

systems  analysts 

>    Source;  Bureau  of  Laoor  Statistics 

)                   -10  20 
Hi  Growth  Replacement 

\  -  ■ 

Employment  of  programmers  and  systems  ahalysts, 
negligible  in  1960,  is  expected  to  grow  to  half 
a  mHlion  workers  by  1985 
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•  .equipment.  ^    .       '         '       '  * 
^     Most   cort^ute^;   careers  require 
som^type  of  specialized  training.  Al- 
though'Slot  k  universal*  requirement,  • 
a  college  degree  is  increasingly  im- " 
portant  for  systems  analysts  and  pro-*^ 
grammers  — espec ially  for  those 
wording  in  scientific  and  technical 
research  operations.  Computer  op- 
erators., usually  need  a  high  school' 
diploma,  but  specialized  training  and 
experience  are'more  important  thaij 
'  formal  education.'  For  all  computer 
occupations,  employers  stress  the  im- 
pgrtance  of  learning  oit  the  job. 

In  addition  to  technical  knowledge 
and  skills,  con\puter  personnel  mOst 
fee  able'to  concentrate  on  their  work 
and  should  enjoy  working  with  de- 
tails.. Those  who  operate  .  equip- 
ment—  keypunchers  or  console  op- 
erators,, for  example — must  have 
manual  dex^rity  a^  some  mechani- 
cal aptitude.  Prograyrmiers  and  sys- , 
•''tems.  analysts  must  be  able  to  think 
Iqgically  and  should  enjoy  solving 
problems.  ^ 

This  chapter  describes  three  comr 
puter  occupations:  Computer  Oper- 
ating Personnel,  Programmers,  and 
Systems  Analysts. 


COMPUTER  OPERATING 
PERSONNEL 

(D.O.T.  213,138,  .382,  .582,  .588, 
and  .885,  and  223.387) 

^  Nature  of  the  Work 

All  data  systems  require  special- 
ized workers  to  enter  data!  ane  in- 
structions, operate  the  computer, 
and  retrieve  the  results.  The  data  to 
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be  proces^d  and  the  instructions  for 
the  computer  are;  called  **input;"  the- 

^S^ults  are  called  **output."       • , 

Information  is  entered  into  ^com- 
puter system  in  a  variety  of.  ways.  In  . 
many  sj^stems,  keypunch  operators 
(li.O.T;  213:582)  prepare  input  by 
punchin^vpattems  of  holes  in  cards  to, 
i%present  atoereat  lettersw'iiunxbers.j 

^'d  vspccia^haracte/s.  Using  a^ma- 
<5hine  ^inn^r  to  a  typewriter^,I|i  oHli- 
crs.  dafftypists  (D.b.T.  213.58?) 

«  use  special  machines  that  cdnv.ert'the 
inforfl^atioi^  they  type  to  hcrlejs.  in. 
dards  or  magnetic  impulses  Q^'tapes 
or  disks.  Man^  newer  $^stein^re  ca- 
pable of  fen\ote  data  entry.  The  user 
sits  at  a  machine  equipped  with  a 
typewriter  keyboard  and  an  electi;pn< 
ic  screenihat  displays  the  d^ta  as  it  is 
entered^directly  into  the,  computer. 


Once  the  input  is  co4fSd,  prepared 
.  in  a  form  the  computer  can  read,  it^ 
ready  to^be  processed.  Console  opera- 
tors (D.O.T.  213.382) gamine  the 
programmer's'  instr\ictfons  for  pro- 
cessing the  input,  make  sure^  the"^ 
computer«*has  been  loaded  with  the 
correct  cards,  magnetic  tapes,  or 
disks  and.  then  start  the  computer. 
While  it  is,  running,*  they  watch- the 
machine,  paying  special  attenti<3n  to 
the  error^  lights  that  could  ^nal^a 
malfunction.  If  the  computer  stops  or 
one  of  the  lights  goes  oh,  operators 
must  locate  the  problem  and  remove 
the  faulty  input  materi)|^s. 

In  some  systems,  machines  directly 


connected  Jo  the  computer  translate 
output  intcf  tli'Q  form  cfesired  by  the 
programmer.  In  others,  high-sprcd^ 
printers  or  Converters  run  by>^xiUa- 
ry  equipment  jOperktors — higfSmeed 
^prin^r  Of^erators  (D.O.T.  2rf!582) 
and  converjer  operators  (D,O.T. 
213.383)— perform  this  function. 
Freque^tfy,    data    on  ^^unch^d 
^^car^is,  magnetic  .tape,  or  disks  are 
kept  for  fultlre  Use.  'Tape  librarians 
•(D.O.t.''22ji^387j  classi^  and  cata- 
log this  material  and  maintain  files  of 
*  t:urrehrand  previous  versions  of  pro- 
f^^ams,  listin^s^  ,and  test  datS.*In 
sntaller  or^anizatiolis,  librs^ians  ntay 
do  some  Iceypun^irig  ^SAvell'as  c*&- 
ordinate  activities  between  the  pro- 
grammer and  the  opera^ons  depart- 
ment. 

Places  of  Employment 

^  About  565,000  persons  worked  as 
console,  auxiliary  equipment,  ahd 
keypunch  operator^  in  1976. 

Although \workers  in  th^se  occupa- 
tions ate  emjployed  in  almost  every 
industry,  most  work  in  manufactur- 
ing firms,  wholesale  and  retail  trade 
establishments,  banks,  and  govern- 
ment agencies/ Many  computer  and 
peripheral  equipment  bperators 
work  for  insurance  cornpanies  a'hd 
firms  that  provide  data  processing 
services  for  a  fep.  ^ 
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^lly  require  applicants' to  have  a  high 
school  education;  and  ipany  prefer 
console*  operators  to  have  some  col- 
lege training,  especially  in  data  pro- 
cessiifg.  The  Federal  Government  re-. 
^q\iires  a  high  school  diploma,  unless  , 
applicants  have  had^specialized-train- 
ing  or  experience.  Many  employers 
test  applicants  tq^determine  their  ap-. 
titud&for  computer  work*,  particular- 
ly  Ttfeir  ability  tp^  reason*  logically.  ^ 
KeypuncT)  'operators  ^nd  4)th*er'ddta 


SofM  ofMrators  work  •v«nln08  or  night 
•hills because  computsrs  «r«  us«d  2(1 
hourt  •  day.  * 
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Training,  Other  Qualifications, 
and' Advancement 

In  firms  that  have  just  installed  a 
new  computer  systefn,  tabulating  and 
bookkeeping  machine  operators  may 
be  transferred  to  jobs  as  keypunch  oF' 
auxiliary  equipmenf  operators,  or 
console  operators.  Most,  often,  how- 
ever, employers  recruit  ^yorkers  from 
the  outside.  Some  organizations  train 
.typists  to  operate  keypunch  ^ma- 
chines, but  mo$t  seek  workers  who 
already  have  this  skill.  Many  high 
schools,  public  and  private  vocation- 
al schools,  private  computer  schools, 
and  business  sdhools  and  collegej$  of- 
fer training  , in  computer  operating 
skills.  Young  men  and  women  in 
military  service  also  can  learn  valu-' 
able  skills  in  computer  operations.  In 
addition,  a  growing  number  of  busi-^ 
liess  firms  across  the  counWy  hold 
weekend  seminars  on  data  process- 
ing for  hi^H  school  students. 
Employers  in  private  industry  usu- 

^^'^       ,  ■ 


entty  persd'nn el; often  are,|estc?d  for 
,  their  ability^  to  work  quickly  atf4  ac- 
curately.*^ 

Beginners  usually  are  trained  on 
the  job.  Jhe  length  of  training 
needed  varies— au)^liary  eqftipmicnft 
operators  can  le^rn  their  jobs  in  A* 
*  few  weeks,  but  console  operators  re- 
quire several  months  of  trainihg  be- 
cause they  must  become  sufficiently 
familiar  with  the  computer  equip- 
ment to  be  able  to  trac^  the  causes  of 
faHures. 

Keypunch  and  auxiliary  equipment 
operators  should  be  abfc  to  work 
under  close  supervision  as  part  of  a 
teapri-  They  also  mt^st  like  working 
.with  machined  and  not  become  easily"" 
'bored  by  repetitious  tasks.  Console 
operators  must  be  capable  of  in- 
dependent judgment,  especially 
when  working  without  supervision  on 
second  and  third  shifts. 

Although  Advancement  opportuni- 
ties for  keypunch  ahd  auxiliary 
equipment  operators  are  limited, 
promotion  to  a  supervisory  position  ' 
is  possible  after  several  years  on  the' 
job.  With  additional  training,  often  ^ 
including  college  study,  a  few  ad- 
vance to  jobs  as  console  operators. 

Console  ope;"ators  also  may  be 
promoted  to  supervispry  positions,  or 
to  jobs  that  combine  supervision  and 
console  operation.  Through  on-the- 
job-experience  and  additional  train- 
ing, some  console  operators  ady^nce 
to  job§  as  programmers.  ' 

Employment  Outlook 

'  Changes  in  data  processing  tech- 
nology will  ^ave  differing^  effects  on 
computed  operating  occupations 
over  the  next  decade.  Employment 
of  console  and  peripheral  equipment 
operators  is^xpected  to  rise  about  as^ 
fast  as  the  average  for  all  occupations 
while  employment  of  keypunch  op- 
erators'should  contiiiue  the  decline 
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The  discovery  of  new  ways  to  prepare  and  enter  data 
into  computers  has  contributed  to  the  growing  need 
for  peripheral  equipment  operators,  but  has  caused 
demand  for  keypunch  operators  to  decline 

Advances  in  technology  create  some  jobs  and  elimmdle  plhers 
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of  recent  years.  Recent  advances  in 

•  miniaturizing  circuits  have  enabled 
manufacturers  to/ reduce  l>oth  the 
size'  and  the  cost  of  computer  compo- 
nents. As  this  technology  deveh)ps,  a 
<!;ontinued  ^expansion  in  the  use  of 
computers  is  expected,  especially  by 
smair businesses.  Employment  of 
console  and  peripheral  equipment 
operators  in  data  processing  service 
firms  may  grow  less  rapidly  than  in 
the  p^t  as  more  small  .firms  install 
their  own  computer  systems,  but 
overall  demand  for  these  workers 
should  remain  strong. 

This  same  technology  will  further 
reduce  demand  for  keypunch  opera- 

,  tors.  Thevprimary  reason  fpr^ is  de- 
dine  is  the  increased  use  of  comput- 
er terminals!  As  direct*  data  entry 
techniques  become  more  efficient, 
the  importance  of  punched  cards  as  a 
form  of  input  will  diminish.  Despite 
the  anticipated  decline  in  employ- 
ment, several  thousand  openings  will 

.occur  each  year  as  workers  die,,  re- 
tire, or  transfer  out  of  the  occupa- 
tion. 

Eaniings  and  Working 
Conditions 

Average  weekly  earnings  of  "key- 
punch operator  trainees  in  private  in- 
dustry ranged  from  $120  to  $140  in 
1976,  according  to  surveys  conduct- 
>-ed  in,  urban  areas  by  the  Bureau  of  . 

•  Labor  Statistics  and  firms  engaged  in 
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research  on  data  processing  occupa-' 
tions.  Lead  operators  yarned  from 
$15Q  to  $180  weekly.  ^1  " 

Average  weekly  isarnings  of  begin- 
ning console  operators  averaged 
about  $1-50.  Experienced  workers 
earned  from  $205  to  $215,  and  lead 
operators  earned  from  $230  to  $260 
weekly.  The  Average  weekly  earnings 
for  tape  librarians  in  1976  was  $160. 

In  the  Federal  Government,  con- 
sole operators  and  keypunch  opera- 
tors Without  work  experience  started 
at  .$126  a  week,  and  the  average 
weekly  salary  was  $245  for  console 
operators  and  $  1 60  for  keypunch  op- 
erators. Throughout  the  economy  in 
1 976, '  console  operators  earned 
slightly  more  and  keypunch  opera- 
tors earned  slightly  less  than  average 
earnings  for  all  nonsupervisory  work- 
ers in  j>rivate  industry,  except  farm- 
ing.' 

Because  electronic  computers 
must  be  operated  at  carefully  con- 
trolled temperatures^<J^erators  work 
in  air-conditioned  rooms.  One  disad- 
vantage, however,  is  the  high  noise 
level  generated  by  some  auxiliary 
equipment.  Some  console  and  auxil- 
iary equipment  operators  work  eve- 
ning or  night  shifts  because  niany  or- 
ganizations use  their  computer  24 
hours  a  day.  Tape  librarians  usually^ 
work  only  day  shifts. 
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Sources  of  Additional 
.  «  information 

Further  information  on  data  pro- 
cessing careers  4S  available  from: 

American  Federation  of  Information  Recess- 
ing Societies,  210  Summit  Ave.,  Mont- 
vale.  N.J.  07645. 


PROGRAMMERS  ^ 

^  -         (D.O.T.  020.188) 

^Nature  of  the  Woric 

Computers  can  process  masses  of 
information  rapidly  and  accurately, 
but  only  if  they  are  given  §tep-by-step 
instructions  to  follow.  Because  the 
machines  caiinot  t|iink  for  them- 
selves, computer  programmers  must 
write  detailed  instructions  called  pro- 
grams that  list  in  a  logical  order  the 
steps'the  machine^ mpsj  follow  to 
solve  a  problem.     j  "         .  ^ 

Programmers  usually  work  from 
problem  descriptions  prepared  by 
systems  analysts  who  have  examined 
the  problem  an^d  determined  the^ 
steps  necessary  to  achieve  the  de- 
sired r^^sults.  (Systems  analysts  are 
described  elsewhere  in  the  Hand- 
book.)^ In  organizations  that  do  not 
employ  systems  analysts,.  w6rkei€^ 
ca^ed  programmer-analysts  may  be 
responsible  for  both  systems'analysis 
and  programniing.  Once  this  anaFysis 
has  been  completed,  a  specialist 
called  an  applications  programmer 
writes  detailed  instructions'^ for  pro-  ^ 
cessing  the  data,  using  one  of  the  Ian- 
>  guages  developed  especially  for  com- 
pleters. 

Programs  vary  with  the  type  of 
problem  to  be  solved.  For  example, 
the  .  mathematical  calculations  in- 
volved in  payroll  accounting  proce- 
dures are  different  from  those  re- 
quired to  determine  the  flight  path  of 
a  space  probe.  A  business  applica- 
tions-programmer  developing  in- 
structions for;bilIing'customers 
would  first  decide  what  company 
records  the  computer  would  need 
and  then  'draw  a  flow  chart  br  dia- 
gram showing  the  steps  the  computer 
must  follow  to  obtain  old  balances,, 
add  new  charges,  calculate  fin^ce 
charges,  and  deduct  payments  before  . 
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Computer  programmM  write  Instructions 
/  soivs  a 

cleteiiniiiing  a  customer's  bill.  Using 
the  flow  chart,  the  programmer, 
codes  the  actual  instructions  the 
computer  will  follow. 

The  programmer  then  checks  the 
operation  of  the  program  to  be  sure 
the  instructions  are  correct  and  will 
produce  the  desired  information. 
This^checlc  is  called  ''debugging." 
The  programmer  tries  a  sample  of 
the  data  with  the  program  and  re- 
views the  results  to  see.  if  any  errors 
arc  made.  If  errors  occur,, the  pro- 
gram must  be  changed  and  re- 
checked  until  it  produces  the  correct 
results. 


that  list  ths  stsps  ths  computer  must  tak^to  < 
problam. 

' 

Fina^y,  an  instruction  sheet  is  pre- 
pared for  the  computer  operator  who 
will  run  the  program.  (The  work  of 
computer  operators  is  described  in 
the  statement  on  Computer  Operat- 
ing Personnel.) ' 

Although  simple  programs  can  be 
written  in  a  few  days,  programs  that 
use  complex  mathematical  formulas  ' 
or  many  data  Hies  may  require  more 
than  a  year  of  work.  In  such  cases, 
several  programmers  ^ay  work  to- 
gether under  an  experienced  pro- 
grammer's supervision. 

Applications  programmers  usually 
specialize  in  either  business  or  scien- 


tific operations.  A  different  type  of.  - 
specialist,  the  systems  programmer, 
maintains  the  general  instructions 
(called  software)  that  control  the  op- 
eratioiii  of  the  entire  computer  sys- 
tem. These  workers  make  changes  in 
these  sets  of  instructions  that  deter- 
mine how  the  computer's  resoui:ces 
are  to  be  allotted  among  fh,^  various 
jobs  it  has  been  given.  Because  of 
their  knowledge  of  operating  sys- 
tems, systems  programmers  often 
help  applications  progranrimers  de- 
termine the  source  of  proWems  with 
their  programs.  s  ' 

Places  of  Employment. 

In  1976,  about  230,000  persons 
worked  as  computer  programmers. 
Most  were  employed  by  manufactur- 
ing firms,  banks  and  insurance  com- 
panies, data  processing  service  or- 
ganizations, and  government 
agencies. 

Programmers  usually  work  in  large 
firms  that  jieed  and  can  afford  exten- 
sive computer  systems.  Small  firms 
generally  require  computers  only  for 
payroll  or  billing  purposes  and  fre- 
quently pay  data  processing  service 
organizations  to  do  tl^is  work.  Sys- 
tems \)rogrammers  usually  work  in 
research  organizations,  computer 
manufacturing  firms,-  and  large  com- 
puter centers. 

Training,  Other  Qualifications, 
and  Advancement  ^ 

,  JFhere  are  no  universal  training  re- 
quirements for  progammers  because 
employers'  needs  vary.  Most  pro- 
grammers are  college  graduates;  oth- 
ers have  taken  special  courses  in 
computer  programming  to  supple^ 
ment  their  experience  in  fields  such 
as  accounting  or  inventory  control. 

Employers  using  computers  for 
scientific  or  engineering  applications 
prefer  college  graduates  with  degrees 
in  computer  science,  mathematics, 
engineering',  or  the  physical  sciences. 
Graduate  degrees  *are  required  for 
some  jobs.  Very  few  scientific  or- 
ganizations are  interested  iii  appli-  ^ 
cants  with  no  college  training. 

Although  some  employers  who  Use 
computers  for  business  applications 
do  not  require  college  degrees,  they 
prefer  applicants  who  have  haa  co]-  ^ 
,  lege  courses  in  data  processing,  ac- 
counting, and  business  administra- 
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tion.  Occasionally,  workers  who  are 
experienced  in  computer  operation 
or  payroll  accounting  but  havjC  no 
college  training  are  promoted  to  pro- 
gramming jobs;  however,  they  need 
additional  data  processing  courses  to 
become  fully  qualified  programmers. 
Prior  work  experience  is  not  essential 
for  a  job  ias  a  programmer;  in  fact, 
about  half  of  all  entrants  to  the'occii- 
pation  have  no  significant  work  expe- 
rience. 

Computer  programming  is  taught 
at  public  and  <  private  vocational 
schools,  colleges,  and  universities. 
Instruction  ranges  from  mtroductory 
"home  study  courses  to  advanced 
courses  at  the  graduate  level.  High 
schools  in  many  parts  of  the  country 
also  offer  courses  in  computer  pro- 
gramming. 

In  hiring  programmers,  employers 
look  for  people  who  can  think  logi- 
cally and  are  capable  of  exacting 
analytical  work.  The  job  calls  for  pa- 
tience,  persistence,  and  the  ability  to 
work  with  extreme  accuracy  even 
under  pressure.  Ingenuity  and  imagi- 
nation are  particularly  important 
when  programmers  must  find  new 
ways  to  solve  a  problem. 

Beginning  applications  program- 
^mers  usually  spend  their  Hrst  weeks 
on  the  job  attending  training  classes. 
After  this  initial  instruction^^!  tWcy 
work-  on  simple  assign n) en ts  while 
completing  fiirtheV  specialized  train- 
'ing  programs.  Programmfers  general- 
ly must  spend  at  least  several  months 
working  under  close  supervision  be- 
fore they  can  handle  all  aspects  of 
their  job.  Because  of  rapidly  chang- 
ing technology,  programmers  must 
continue  their  training  by  taking 
courses  offered  by  their  employer 
and  software  vendors.  For  skilled 
workers,  the  prospects  for  further  ad- 
vancement ajjre  good.  In  large  org;ani- 
zations,  they  may  be  promoted,  to 
lead  programmers  and  be  given  su- 
pervi9ory  responsibilties.  Some  appli- 
cations programmers  advance  to  sys- 
tems  programming.  B'oth 
applications  programmers  and  sys- 
tems programmers  often  are  promot- 
ed to  the  more  demanding  occupa- 
tion of  systems  analyst. 

Employment  Outlook 

Employment  of  programmers  is 
expected  to  grow  faster  than  the  av- 


erage for  alLoccupations  through  the 
mid-1980's  as  computer  usage  ex- 

'  pands,  particularly  in  firms  providing 
a(&counting  and  business  manage- 
ment services  and  organizations  in- 
volved in  research  and  development. 
In  addition  to ^ob  openings  resulting 
fronnr  growth  of  the  occupation,  sev- 
eral thousand  openings  will  arise 
^ach  year  from  the  need  to  replace 
workers  who  leave  the  occupation. 
Because  many  programmers  are  rela- 
tively young.  Tew  openings  will  result 
from  deaths  or  retirements.  How- 
ever, many  vacancies  will  be  created 
as  experienced  workers  transfer  into 
jobs  as  systems  analysts. 

The  demand  for  applications  pro- 
grammers will  increase  as  many  pro- 
cesses once  done  by 'hand  are  aluto* 
mated,  but  employment  will  not  grow 
as  rapidly  as  in  the  past  for  several 
reasons.  Improved  software,' such  as 
utility  programs  that  can  be  usec^y 
other  than  data  processing  personnel 
will  simplify  or  eliminate  some  pro- 
gramming tasks.  Alsq^  employment 
of  programmers  in  data  processing 
Hrms  is  not  expected  to  rise  as  fast  as 

^  in  recent  years.  Technology  has  re- 

.  duced  both  the  size  and  cost  of  com-  . 
piiter  hardware,  bringing  a  computer 
sysf^m  within  reach  of  small  busi- 
nesses. As  more  small  firms  install  . 

,  their^own  computer,  rather  than^ely 
oii  a  data  processing  firm,  employ- 
ment growth  in  these  data  processing 

'  firms  may  slow  somewhat.  Demand 
throughout  the  economy,  however, 
should  remain  strong  over  the  next 
decade.  Prospects  should  be  bright- 
est for  college  graduates  who  have 
had  computer-related  courses,  par- 
ticularly for  those  with  a  major  in 
computer^cience  or  a  related. Held.  ^ 
Graduates  of  2-year  programs  in  data^; 
processing  technologies  also  should  ^; 
find  ample  opportunities,  although 

^generally  limited  to  business  applica- 
tions. *      _ , 

Earnings  and  Working 
Conditions 

"^rage  weekly  earnings  of  pro- 
g  a  er  trainees  in  private  industry  / 
ra/.t.^  a  fr6fh  $190  to  $200  in  1976, 
according  to  surveys  conducted  in 
urban  areas  by  tl^e  Bureau  of  Labor ' 
Statistics  and  firms  engaged  in  re- 
search on  data  processing  occupa- 
tions. Systems  programmers  general- 

■^2o 


ly  earn  more  than  applications 
programmers.  For  example,  experi- 
enced systems  programmers  aver- 
aged about  $360  a  week  compared  to 
$310  for  applications  programmers. 
Average  salaries  for  lead  program- 
mers were  $385  and  $355;  respec- 
tively. In  general^  programmers  earn 
about  twice  as  much  as  average  earn- 
ings of  all  nonsupervisory  workers  in 
^jrivate  industry,  except  farming. 

In  the  Federal  Civil  Service,  the 
entrance  salary  for  persons  with  a 
college  degree  was  about.  $180  a 
week  in  1977.  .Salaries  for  Federal 
Government  programmers  at  all  lev- 
els are  generally  comparable  to  those 
in  private  industry.  . 

Programmers  Working  in  the  North 
and  West  eaAkl  somewhat  more 
than  those  ^Ring  in  the  South. 
Those  workup  for  data  processing 
services  and  public  utilities  had 
higher  earnings  than  programmers, 
employed  in  banks,  ^idvertising,  pr 
educational  institutions. 

Programmers  work  about  40  hours 
a  week,  but  their  hours  are  not  al- 
ways from  9  to  5 .  Once  or  twice  a 
week  a  programmer  may  report  early 
or  work  late  to  use  the  computer 
when  it  is  available.  Occasionially, 
they  work  on  weekends  or  are  tele- 
phoned to  advisel^computer  operators 
working  a  second  or  third  shift.  ^ 

Sources  of  Additional 
Information 

'^ 

Additional  information  about  the 
occupation  of  programmer  is  av^il 
able  from: 

American  Federation  of  Information  Process- ' 
ing  Societies,  210  Summit  Ave.,  Mont- 
vale.  N.J.  07645. 

Ass6ci^tion  for  Computing  Machinery,  1 133 
^ff A  venue  qf  the  Americas,  New  York.  N.Y. 
>  10036. 

 ii_  :  :  :  


SYSTEMS  ANALYSTS 

(D.O.T.  003.187,  012.168,  Q20.0SJ 
.   and  020.088) 

Nature  of  the  Work 

Many  essential  business  functions 
and'  scientific  research  projects  de- 
pend on  systems  analysts  to  plan  effi- 
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Sytt«fn  analysts  devising  a  n«w  system. 


cient  methods  of  processing  data  and 
handling  the  results.  Analysts  begin 
-an  flSisignnient  by  discussing  the  data 
processing  problem  with  managers  or 
specialists  to  determine  the  exact  na- 
ture of  the  problem  and  to  bre4akit 
down  into  its  component  p4artsJf  a 
new  inventory  system  is  desired,  for 
example,  systems  analysts  must  de- 
termine what  new  data  need  to.be 
collected,  the  equipment  needed  for 
computation,  and  the  steps  to  be  fol- 
lowed in  pr^^ssing  the  information. 

Analysts  use  various  techniques, 
such  as  cost  accounting,  sampling, 
and  mathematical  model  building  to 
analyze  a  problem  and  devise  a  new 
system.  Once  a. system  has  been  de- 
veloped^  they  prepare  charts  and  dia- 
grams that  describe  its  operation  in 
terms:  that  managers  or  customers 
can  understand.  They  also  may  pre- 
pare a  cost-benefit  analysis  to  help 
the  client  decide  y hether  the  pro- 
posed system  is  satisfactory. 

If  the  system  is  accepted,  systems, 
analysts  translate  the  logical  require- 
ments of  the  system  into  the  capabili- 
ties of  the  computer  machinery  or 
**hardware."  They  also  prepare 
specifications  for  programmers  to 
follQw  and^  work  with  them  to  '"de- 
bug," or  eliminate  errors  from  the 
system.  (The  job  of  the  ^mputer 


programmer  is  described  elsewhere 
in  the  Jfcndbook.) 

The  problems  s^^stems  analysts 
must  solve  range  from  monitoring 
nuclear  fission  in  a  powerplaht  to 
forecasting  sales  for  an  appliance 
manufacturing  .  firm.  Because  the 
work  is  so  varied  and  complex,  ana- . 
lysts  specialize  in  either  business  or* 
scientific  and  engineering  applica- 
tions. 

Some  analysts  improve' systems  al- 

fady  in  us^  by  developing  better 
ocedures  or  adapting  thd-s)c§tem  tp 
handle  additional  types  of  ^^lta^H3th- 
ers  do  research,  called  advanced  sys- 
tems design,  to  devise  new  methods 
of  systems  analysis. 

Places  of  Employment 

About  160,000  persons  worked  as 
systems  analysts  in  1976.  Employ- 
men^  of  these  workers  is  concentrat- 
ed in  two.  geographic  regions — more 
than  one-third  of  the  total  are  em- 
ployed in  the  Midwest  and  about 
one-fourth  work  in  the  northeastern 
portion  of  the  United  iStates.  Most 
systems  analysts  worked  in  urban 
areas  for  manufacturing  firms,  banks, 
insurance  companies,  and  data  pro- 
cessing service  organizations^  In  ad- 
dition, large,  numbers  worked  for 
wholesale  and  retail  businesses  and 
government  agencies. 


training,  Other  Qualifications, 
and  Advancement 

There  is  no  universally  acceptable 
way  of  preparing  for  a  job  as  a  sys- 
tems analyst  because  employers'  ' 
preferences  depend  on  the  work  ^ 
being  done.  However,  college  gradu- 
ates generally  are  sought  for  these 
jobs,,  and  for  some  of  the  more  com- 
plex jobs,  persons  with  graduate  de- 
grees are  preferred.  Employers  usu- 
ally want  analysts  with  a  background 
in  accounting,  business  management,* 
or  economics  for  work  in  a  business 
*  ^environment  while  a  background  .in 
the  physical  sciences,  mathematics, 
or  engineering  is  preferred  for  work 
in  scientifically  oriented  organiza- 
tions. A  growing  number  of  employ- 
ers seek  applicants  with  a  degree  in 
computer  science,  information  sci- 
ence, or  data  processing.  Regardless 
of  college  major,  most  employei:s 
look  for  people  who  are  familiar  with 
programming  languages.  Courses  in  ' 
computer  concepts,  systems  analysis, 
and  data  retrieval  techniques  offer 
good  preparation  for  a  job  in  this 
field.  ^ 

Prior  work  experience  is  impor- 
tant. Nearly  half  of  all  persons  enter- 
ing this  occupation  have  transferred 
from  other  occupations,  especially 
from  computer  progra*mmer.  In 
many  industries,  all  systems  analysts 
begin  as  p^rogrammers  and  are  pro- 
moted to  alnalyst  positions  after  gain- 
ing experience,. 

Systems  - analysts  must  be  able  to 
think  logically  arid  should  like  work- 
ing with  ideas.  The  ability  to  concen- 
trate and  pay  close  attention  to  de- 
tails also  is  important.  Although  most 
systems  analysts  work  independently, 
they  sometimes  work  in  teams  on 
large  projects.  They  must  be  able  to 
communicate  effectively  with  techni^-*^^ 
cal  personnel  such  fis  programmers 
as  well  as  with  clients  who  have  >  no 
computer  baclcground. 

In  order  to  advance,  systems  ana- 
lysts must  continue  their  technical 
education.  Technological  advances 
come  so  rapidly  in  the  computer  field 
that  continuous  study  is  necessary  to 
keep  one's  skills  up  to  date.  Training 
usually  takes  the  form  of  1-and  2r 
week  courses  offered  by  employers 
^nd  software  vendors. 
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An  indication  of  experience  and 
professional  competence  is  the  Cer- 
tificate in  Data  Processing  (CDP). 
This  designation  is  conferred  by  the 
Institute  for  Certification  of  Comput- 
.er  Professionals  upon  candidates 
who  have  completed  5  yeiars'  experi- 
ence and  passed  a  five-part  examina- 
tion^ 

In  large  data  processing  depart- 
ments, persons  who  begin  as  junior 
systems  analysts  may  be  promoted  to 
senior  or  lead  systems  analysts  after 
several  years  of  experience.  Systems 
analysts  who  show  leadership  ability 
also  can  advance  to  jobs  as  managers 
of'systems  analysis  or  data  processing 
departments. 

Employment  Outlook 

Employment  of  systenrs  analysts  is 
expected  t^^ow  faster  than  the  av^ 
er^e  for  all^ccupationst through  the 
mid-1980's  as  computer  usage  ex- 
pands, particularly  in  accounting 
flnhs  and  organizations  engaged  in 
research  and  development.  In  addi- 
tion to  opportunities  that  will  result 
from  growth,  some  openings  will  oc- 
cur as  systems  analysts  advance  to 
managerial  positions  or  enter  other 
.occupations.  Because  many  of  these 
^llork€ts  are  relatively  young,  few  po- 
^siUons  will  result  from  retirement;  or 
deatk. 

The  demand  for  systems  analysts  is 
expected  to  rise  as  computer  capa- 


bilitie^fare  incr< 
are  dsed  to  solvi 
variety  o|- W©^ 
counting  systi 
tions  netTlrorKs? 


tems  analysts  to  be  harnessing  the 
computer's  resources  to  solve  prob- 
lems we  have  not  yet  recognized.  Ad- 
vances in  technology  that  ha>^e  dra|r 
tically  reduced  the  size  and  cost  m 
computer  hardware  will  have  differ- 
ing effects  on  empl6yment  of  systems 
analysts.  Employment  in  data  pro- 
cessing firms  may  not  grow  as  rapidly 
as  in  recent  years  as  more  small  busi- 
nesses install  their  own  computer 
rather  than  rely  on  a  data  processing 
service.  This  will  be^dffset,  however, 
by  a  rising  demand  for  analysts  to 
design  systems  especially  for  the 
small  computer  and  geared  specifi- 
cally for  the  problems  of  small  firms. 

The  outlook  for  graduates  of  com- 
puter-related curriculums  should  be  . 
excellent.^  College  graduates  who 
have,  had-  courses  in  computer  pro- 
^'amming,  systems  analysis,  and  oth-. 
ertlata  processing  areas  should  also 
find  ^Vny  opportunities.  Persons 
withtfuN^ college  degree  and  college 
tes\unfi^iliar  with  data  pro- 
||y  face  yjoihpetition  from' 
large  ^^aifl^er  of  experienced 
jrs  seekingjb>tjs  as  systems  ana- 


cbmputers 
s  in  a  larger 
ticat<^d  ac- 
miinica- 
;ex  math^r^ 

matical  syst^yi  iii^^d^ 
research  ate  examples  of  r^ew .  apn»  ] 
proach e s  in  pro ble m  -sol vi ng .  Over  .; 
the  next  decade,  we  can  expect^ys-  > 


Earnings  arid  Working 
Conditions 

■    ■  y  \ 

Earnings   fot   begmnmg  systems 
analysts  in  private  industry  averaged 
$250  a  week  in  1976,  according  to; 
surveys  qonduGtie4  in  urban^^^^ 
Jlj^e  Bureau  of  L;abbir  Stati^^^^^^  , 
pri^ate*fittf^ls^e^^^ 
computer  Qqbupte^jtibfns.VP?^ 

and^*;li^^::Siki^^ 


as  much  as  the  average  for  all  nonsu- 
pervisory  workers  in  private  industry, 
except  farming. 

In  the  Federal  Government,  the 
entrance  salary  for  recent  college 
graduates  was  about  $180  a  week  in 
1977.  Salaries  for  systems  analysts  at 
all  levels  of  responsibility  generally 
are  comparable  to  thos^  in  private 
« industry^' 

Systems  analysts  working  in  ^the 
North  and  West  earned  somewhat 
more  than  those  in  the  South  and 
generally  their  earnings  were  greater 
in  data  processing  service  firms  or  in 
heavy  manufacturing  than  in  insur- 
ance companies  coeducational  insti^^;?. 
tiitions.  , 

Systems  analysts  usually  work 
about  40  hours  a  week — the  same  as 
other  professional  and  office  work- 
ers. Unlike  many  computer  .opera- 
tors, systems  analysts  are  not  as- 
signed to  evening  or  night 'shifts. 
Occasionally,  however,  evening  or 
weekend,  work  may  be  necessary  to 
complete  emergency  projects. 

Sources  pi  Additional 

Information  ' 

Further  informaition  about  the  oc- 
cupation of  systems  analyst  is  avail- 
able from :      ]  ■    .  ' 

American  Federation  of  Information  Process- 
ing Societies,  210  Summit  Ave.,  Mont- 
vale,  N  J.  07645.  ^ 

Association  for  Systems  Management,  24587 
Bagley  Rd.,  aeveland,  Ohio  44138. 

;  Infipirnijation^^  Certificate 
ii^  pataiferb^  is  availabi^e  from: 

The  ^Il3t^t^te,  fo^  of  Computer 

-    Professionals,  35  E.  Wac)cer  I>r.,  Suite 
:  .  .  2828.  Chicago,  ni.  60601. 
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BANKING  OCCUPATIONS 


Commercial  banks  cokistitute.  one 
of  the-  fastest  -growing  industries  in 
our  economy.  To  keep  pace  with  re- 
quirements^of  the  comihunity,  they 
offer  a  variety  of  services:  Checking, 
savings,  and  c^b^it  card  accounts, 
commerical  and  i:onsumer  loans,' 
trust  fiind  itianag^ment,  and  financial 
counseling. 

Banks  employ  highly  specialized 
techniques  and  equipment  in  very 
detailed  work.  Consequently,  most 
employees  gain  experience  and  sk^ 
through  on-the-job  training: 
though  banks  usually  seek  college 
graduates  tor  officer  trainee  jobs, 
many  openings  exist..^^  high  school 
graduates  in  other  bank  positions. 
Bank  employees  generally  have  good 
opportunities  for  advancement.  They 
can  qualify  for  better  positions  by 
enrolling  in  programs  offered  by  the 
American  Bankers  Association, 
American  Institute  of  Banking,  or 
State  banking  associations,  or  by  tak- 
ing college  courses  in  finance  and 
business. 


Bank  employees  should  enjoy 
working  with  numbers  ancLbe'able  to 
perform  detailed  work.  Personal 
qualifications  such  as  honesty  and 
the  ability  to  communicate  with  cus- 
tomers are  important. 

This  section  discusses  ^three  cate- 
gories of  banking  occupations: 
Clerks,  officers  and  managers,  and 
tellers.      i  ' 


BANK  CLERKS 

(D.O.T.  209.388,  210.388,215.388 
217.388,  219.388  and  .488) 

Nature  of  the  Work 

i^ll  organizations  need  clerks  to 
handle  paperwork.  Because  of  the 
specialized  nature  of  banking,  some 
clerical  duties  in  banks  differ  from 
those  of 'Other  businesses.  (Secre- 
taries, typists,  receptionists,  file 
clerks,  and  other  clerical  workers 
whose  jobs  are  much  the  same  in 
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Many  employment  oppoittifiities  are  expected  in 
banking  occupation^  / 

Average  annual  openlrfgs,  1976-85  (in  thousands) 


Bank  tallM 


Source:  Bureau  of  Labor  Stalitlics 
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banks  as  in  other  businesses  are  dis- 
cussed in  greater  detail  elsewhere  in 
the  Handbook.) ' 

In  a  small  bank,  one  cl^rk  may  do 
several  jobs,  such  as  sorting  checks, 
totaling  debit  and  credit  slips,  and 
preparing  monthly  statements  for  de- 
positors. In  a  large  bank,  however, 
each  clerk  usually  specializes  and 
frequently  *faas ^a  special  job  title,  as' 
well. 

Many  bank  clerks  use  office  ma- 
chines unique  to  banking.  Clerks 
known  sorters  {D.O.T.  219.388) 
separate  documents — checks,  depos^ 
it  slips,  and  other  items — into  differ- 
ent groups  and  tabulate  each 
"batch"  so  they  may  be  charged  to 
the  proper  accounts.  Often  clerks  use 
canceling  and  adding  machines  in 
^  their  work.  Proof  machine  operators 
(D.O.T.  217.388)  use  equipment 
that  sCtits  checks  and  deposit  slips, 
adds  their  amounts,  and  records  the 
tabulations.  .  *  \ 

Bookkeeping  wtDrkers  are  the  larg- 
est single  group  of  bank  clerks.  Book- 
keeping machine  operators  (D.O.T. 
215.388)  may  use  conventional 
bookkeeping  machines  or  electronic 
posting  machines  to  record  financial 
transactions.  In  banks,  these  workers 
are  sometimes  known  as  account 
clerks,  posting  machine  operators,  or 
recording  clerks.  The  job  titles  of 
bookkeepers  (D,O.T.  21^.388)  some- 
times relate  to  the  kinds  of  records 
they  keep— for  example,  Christmas 
club  bookkeeper,  discount  book- 
keeper, interest-accrual  bookkeeper, 
trust  bookkeeper,  and  commodity 
loan  clerk-  Thousands  of  bookkeeping 
and  accounting  clerjcs  (D.O.T. 
219.488)  aliso  do  routine  typing,  cal- 
culating, and  posting.  Included  in  this 
group  are  reconcilement  clerks,  who 
process  statements  from  other  banks 
to  aid  the  auditing  of  accounts,  and 
trust  investment  clerks,  who  post  the 
daily  investment  transactions  of  bank 
customers. 

Other  clerical  employees  whose 
duties^  and  job  titles  are  unique  to 
banking  include  country  collection 
cler^  (D.O.T.  219.388),  who  sort 
thousands  of  pieces  of  mail  daily  and 
determine  which  items  must  be  held 
at  the  main  ofHce  and^which  should 
be  routed  to  branch  banks  for  collec- 
tion. Also  elhployed  are  transit  clerks 
(D.O.T.  217.388),  who  sort  checks 
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and  drafts  on  other  banks,  list  and 
total  the  amounts  involved,  and  pre- 
pare documents  to  be  mailed  for  col- 
lection; exchange  vlerks  (D.O.T. 
219.3*88),  who  service  foreign  depos- 
it accounts  and  determine  charges 
'  for  cashing  or  handling  checks  drawn 
against  sucl^  accounts;  inferos t  clefks 
(D.O.T.  219.388),  who  keepjecords 
on  interest- bearing  items  that  are  due 
to  or  from  the  bank;  and  mortgage 
clerks  fD.O.T.  209.388),  who  type 
legal  paptrs  dealing  with  real  estate  . 
upon  which  money  has  been  loaned, 
and  maintain  records  relating  to  tax- 
es knd  insurance  on  these  properties. 
'Electronic  .data-processing  has 
created  several  new  clerical  occupa- 
tions unique  to  banking.  Thes^n- 
clude  the  electronic  reader-sorrer 
operator  vAio  runs  electronic  check 
sorting  equipment;  the  check  inscrib- 
er  or  encoder  who  operates  machines 
that  print  information  in  magnetic 
ink  on  checks  and  other  documents 
for  machine  reading;  and  the  control/' 
clerk  who  keeps  track  of  the  large 
volume  of  documents  flowing  in  and 
out  of  the  computer  division.  Other 
occupations  include  card-tape  con- 
verter operator,  coding  clerk,  con- 
sole operator,  data  typist,  data  con- 
verting machine  operator,  data 
exam'ination  clerk,  high  speed  printer* 
operator,  tape  librarian,  teletylfe^- 
erator,  and  verifier  operator.  \ 


.  Banks  employed  approximately 
45i6,00G  clerical  workers  in  1976^, 
almost  one-fifth  were  bookkeepers; 
one-fourth  were  stenographers,  typ- 
ists or  secretaries;  and  almost  ohe- 
fifth  were  oQice  machine  operators. 

Training,  Other  Qualifications, 
and  Advancement 

High  schoor  graduation  is  consid- 
ered adequate  preparation  for  most 
beginning  clerical  jobs  in  banl^s. 
Courses  in  bookkeeping,  typing. 


business  arithmetic,^  and  office  ma- 
chine operation  are  desirable.  Appli- 
cants may  be  given  brief  tests  to  de- 
termine their  ability  to  work  rapidly 
and  accurately,  and  to  communicate 
effectivi^  with  others.  They  should 
be  able  to  work  under  dose  supervi- 
sion as  part  of  a  team. 

Beginners  often  are  hired  as  file 
clerks,  keypunch  Operators,  transit 
clerks,  or  clerk-typists.  Some  are 
trained  by  the  bank  to  operate  var- 
ious office  machines.  A  start  as 
messengers.* 

A  clerk  in  a  routine  job  may  be 
promoted  to  a  clerical  supervisory 
position,  to  teller  or  credit  analyst, 
and  eventually  to  senior  supervisor. 
Advancement  to  a  bank  officer  posi- 
tion is  a  possibility  for  outstanding 
clerks  who  have  had  college  training 
or  have  t^ken  specialized  courses  in 
banking.  Additional  education — par- 
ticularly courses  offered  by  the 
American  Institute:^  of  Banking — ^may 
help  workers  advance.  (See  state- 
ment on  the  banking  industry  for  in- 
formation on  the  Institute's  educa- 
tional program.)  In  general, 
promotion  depends  upon  the  work- 
er's performance,  qualifications,  and 
motivation  as  well  as  the  available 
opening! 


Employment  Outlook 


Employment  of  ^ank  clerks  is  ex- 
pected to  grow  faster  than  the  aver- 
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age  for  other  occupations  through 
the  mid-1980's.  In  addition  to  oppor- 
«  tunities  stieinining  from  empl^ment 
^rbwth,  mahy  jobs  will  open  up  from 
the  need  to  re^ce  the  large  number 
of  clerks  who  leave  their  jobs  each 
year.  As, a  result,  banking  should 
continue  to  be  a  good  source  of  em- 
ployment opportunities  for  clerical 
workers. 

Jobs  for  clerks  will  ari^e  as  estab- 
lished banks  expand  their  services 
and  new  banks  and  branches  open. 
.  Future  employment  growth  will  dif- 
fer markedly  among  individual  cleri- 
cal occupations.^^ early  all  banks  use 
electronic  equipment  that  lessens  de- 
mand for  workers  such  as  check  sort- 
ers and  bookkeeping  machine  opera- 
tors. Moreover,  the  need  for 
keypunch  operators  is  declining  as 
banks  shift  from  punched  card-  to 
magnetic  tape-based  computer  sys- 
tems. 

No  evidence  suggests,  however, 
that  new  technologies  will  displace 
lai^e  numbers  of  workers.  Overall, 
the  banking  industry  and  employ- 
ment of  clerks  ih  the  banking  iitdus- 
try  are  expected  to  grow.  Workers 
whose  duties  are  given  to  a  machine 
most  likely  will  be  reassigned  to  Aew 
jobs  created  by  the  change  or  to  du-^ 
ties*  related  to  new  banking  services. 

Earnings 

Beginning  salaries  fpr  clerical 
workers  depend  upon  the  worker's 
actual  position  and  length  of  experi- 
ence, as  well  as  the  size  and  location 
of  the  bank.  For  reference,  an  inex-<, 
perienced  typist  usually  earned  be- 
tween $95  and  $120  a  week  in  1976. 

The  accompanying  chart  indicates 
salary  ranges  for  various  clerical 
occupations  in  banking  in  1976.  In 
general,  financial  institutions  have 
paid  clerical  workers  lower  salaries 
than  have  other  industrial  groups, 
such  as  wholesale  trade  or  manufac- 
turing. In  1973,  clerical  salaries  in 
banking  ran*below  the  average  for  all 
industries;  by  1976  this  relative 
standing  had  not  improved. 

See  the  statement  on  the  banking 
industry  for  additional  information. 


BANK  OFFICERS  AND 
MANAGERS 

'  (D.O.T.  186.118,  .138,  .168,  and 
.288;  161/118,  189.118  and  .168) 

Nature  of  the  Work 

Practically  every  bank  has  a  pres- 
i(Jent  who  directs  operations;  one  or 
more  vice  presidents  who^'act  as  gen- 
eral managers  or  who  are  in  charge 
of  bank  departments  such  as  trust  or 
credit;  and  a  comptroller  or  cashier 
who,  unlike  cashiers  in  stores  and 
oth.er  businesses,  is  an  executive  offi- 
cer generally  responsible  for  all  bank 
property."  Large  banks  also  may  have 

.  treasurers  and  othir  sefiior  officers, 
as  well  as  junior  officers,  to  supervise 
the  various  sections  within  different 
departments.  Banks  employed  over 
300,000  officers  and  managers  in 

xl976. 

^fiank^-^fficers  make  decisions 
within  a  framework  of  policy  set  by 
the  board  of  directors  and  existing 
laws  and  regulations.  They  must  have 
a  broad  knowledge  of  business  activi- 
ties to  relate  to- the  operations  of 
their  department.  For  example,  loan 
officers  evaluate  the  credit  and  col- 
lateral of  individuals  and  businesses 
applying  for  a  loan.  Similarly,  trust 
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officers  must  undet^tand  each  <ic- 
count  before  they  invest  funds  to 
support  families,  send  younjg  people 
to  college,  or  pay  retirement  pen- 
sions. Besides  supervising  financial 
services,  officers  advise  individuals 
and  businesses  and  participate  in 
community  projects. 

Because  banks  offer  many  servic- 
es, a  wide  choice  of  careers  is  avail-  * 
able  to  workei3  who  specialize. 

Loanr  officers  may  handle  install- 
ment, commercial,  real  estate,  or  ag- 
ricultural loans.  To  evaluate  Idan  ap- 
plications properly,  officers  need  to 
be  familiar  with  economics,*  produc- 
tion, distribution,  merchandising, 
an^  commercial  law.  Also,  they  need  ^ 
to  know  business  operations  and 
should  be  able  to  analyze  an  indus- 
try's financial  statements. 

Bank  officers  in  trust  management 
require  knowledge  of  fii^cial  plan- 
ning and' investment  for  investment 
research  and  for  estate  an^  trust  ad-  \ 
ministration. 

Operations  officers  plan,  coordi- 
nate, and  control  the  work  flow,  up- 
date systems,  and  strive  for  adminis- 
trative efficiency.  Careers  in  bank 
operations  include  electronic'  data 
.  processing  inanager  and  other  posi- 
tions involving  internal  and  customer 
services. 
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A  correspondent  bank  officer  is 
responsible  for  reiations  with  other 
banks;  a  branch  manager,  for  all 
functions  of  a  branch  ofRce;  and  an 
international  officer,  for  advising 
customers  with  financial  dealings 
abroad.  A  working  knowledge  of  a 
foreign  country's  financial  system, 
trade  relations,  and  economic  condi- 
tions is  benefici^  to  tm)se  interested 
in  international  banking. 

Other  career  fi^dy  for  bank  offi- 
cers are  audidhgTecbnonucs,  person- 
nel admniistration ,  public  relations, 
and  operations  research. 

Training!  Othar  Qualificatlona, 
and  Advancf  man! 

Bank  officer  and  management  po- 
sitions generally  are  filled  by  man- 
agement trainees,  and  occasionally 
by  promoting  autstanding  bank 
clerks  or  tellers.  College  graduation 
usually  is  required  for  management 
trainees.  A  business  administration 
major  in  finance  or  a  liberal  arts  cur- 
riculum including  accounting,  eco- 
nomics^  commercial  law,  political 
science,  and  statistics  serves  as  excel- 
lent preparation  for  officer  trainee 
positions.  In  fact,  a  Master  of  Busi- 
ness Administration  (MBA)^  in  addi- 
tion to  a  social  science  bkchelpr's 
degree  comes  closest  to  the  "idiear* 
college  education.  However,  banks 
do  ^ire  people  with  diverse  back- 
gounds  such  as  chemical  engineer- 
ing, nuclear  physics,  and  forestry  to 
meet  the  needs  of  complex,  high- 
technology  industries  with > which, 
th^y^deal.  Valuable  experience  may 
be  gained  through  summer  employ- 
ment programs. 

A  management  or  officer  trainee 
may  spend  a  year  or  twor  learning  the 
various  banking  areas  before  choos- 
ing a  permanent  position.  This  prac- 
tice is  common  but  not  universal.  A 
bank  may  hire  an  applicant  with  sper 
cific  skills  for  a  position  that  is  clear- 
ly defined  at  the  outset. 

Persons  interested  in  becomiifg 
bank  officers  should  like  to  work 
independently  and  to  analyze  de- 
filed information.  NThey  also  need 
tact  and  good  judgment  to  counsel 
customers  and  supervise  employees. 

Advancement   to   an  '  officer  or^ 
management    position    may  come 
slowly  in  small  banks  where  the  num- 
ber of  positions  is  limited.  In  ^ large 
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banks  that  have  special  training  pro- 
grams, promotions  may  occur  more 
quickly.  For  a  senior  officer  position,' 
however,  an  employee  usually  needs 
many  years  of  experience. ' 

Although  experience,  ability,  and 
leadership  are  emphasized  for  pro- 
motion, advancement  may  be  accel- 
erated by  special  study.  The  Ameri- 
can'Bickers  Association  (ABA) 
offedi;courses,  publications,  and  oth-^^ 
er  straining  aids  to  officers  on  every 
phase  em  banking.  The  American  In- 
stitute of  Banking,  an  arm  of  the 
ABA,  has  long^led  the  same  educa- 
tional need  among  bank  support  per- 
sonnel. (See  the  stateAient  on  the 
banking  industry  elsewhere  in  the 
Handbook  for  more  information  on 
these  and  other  training  programs 
sponsored' by  universities  and  loca^ 
bankers«[^ssociations. ) 

■  -A 

Employment  Outlook 

Through  the  mid- 1980's,  Employ- 
ment of  bank  officers  is  expected  to 
increase  faster  than  the  average  for 
all  occupations.  Rising  costs  due  to 


See  the  statement  on  the^^banking 
industry  elsewhere  in  j  the  Handbook 
for  additional  information  on**  bank- 
ing occupations. 


BANK  TELLERS 


(D.p.t.  212.3^8) 


Nature  of  the  Work 

Most  bank  customers  have  contact 
with  the  teller^  the  man  or  woman 
behind  the  window  who  cashes 
checks  and  processes  deposits  or 
withdra>yals.  Many  banks  employ 
oile  or  (two  "all-purpose"  tellers; 
larger  banks  employ  tellers  in  more 
specialized  functions.  One  teller,  for 
example,  sells  saving  bonds;  another 
accepts  payment  for  customers'  util- 
ity bills.  A  third  receives  deposits  for 
Christmas  clm^accounts;  and  a 
fourth  keeps  records  and  perform^ 
the  necessary  paperwork  for  custom- 
er loans.  Still  other  tellers  handle  for- 
eign currencies,  sell  travelers* 


expanded  banking  services  a^id  the 

increasing  dependence  on  computers  /Checks,  or  compute  interest  on-^v- 
will  require  more  officers  to  provide  N  ings  accounts. 

sound  management  and  effective  Commercial  tellers,  the  most  com- 
quality,  control.  Opportunities  also    mon,  cash  customers'  checks  and 


will  ari^e  a$  experienced  ofHcers 
leave  their  jobs.  College  graduates 
who  meet  the  standards  for  manage- 
ment trainees  should  find  good  op- 
portunities for  entry  positions. 

Earnings 

/  .  - .  * 

Officer  tr^mees  at  the  bachelor  i 
level  generally  earned  between  $800 
and  $900  a  month  in  1976.  Those 
with  an  M.A.  or  M.S.  started  at.be- 
tween  $  1 ,000  an<|  $  1  ,*200  a  month.  A 
Master  of  Business  Administration, 
however,  appears  to  be  worth  more 
in  salary  terms:  graduates  with  an 
MBA  were  offered  starting  salaries  of 
$1,300  to  ' $1,400  a  month  in  1976. 

Salaries  of  senior  bank  officers 
may  be  several  times  as  much  as 
starting  salaries..  The  actual  salary 
level  depefi/ds  upon  the  particular 
position  and  the  size  and  location  of 
the  bank.  For  officers,  as  well  as  for 
other  bank  employees,  earnings  are 
likely  to  be  lower  in  small  towns  than 
in  big  cities.  ^  ,  ■  , 
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handle  deposits  and  withdrawals 
from  checking  and  savings  accounts. 
Before  cashing  a  check,  the  teller 
must  see  that  the  written  and  numeric 
cal  amounts  agree,  verify  the  identity 
of  th^  person  Ao  receive  payment, 
arid  be  certain  that  the  payee's  ac- 
count has  sufficient  funds  to  coyer 
the  check.  The  teller  must  carefully 
count  out  the  cash  to  avoid  errors. 
Often  a  customer  withdraws  money 
in  the  form  of  a  cashier's  check, 
which  the  teller  types  up  and  verifies. 
When  accepting  a  deposit,  the  teller 
checks  the  accuracy  of  the  d^osit 
slip  and  enters  the  total  in  a  passbook 
or  on  a  deposit  receipt.  Tellers  may 
use  m^hines  to  make  change  and 
total  deposits.  In  some'tiahks,  tellers 
use  computer  terminal^tb  record  de- 
posits and  withdrawals  In  other 
banks,  they  write  deposit  receipts 
and  passbook  entries  by  hand. 
^Tellers'  duties  begin  before  and 
continue  after  banking  hours.  A 
teller  begins  the  day  by  receiving  and 
counjin^an  amount  of  working  cash 
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for  liis  or  her  drawer;  this  amounjfis 
verified  by  a  supcrvisori  usually  the 
head  teller.  The  tellers  use  this  cash 
for  paymentscduring  the  day  and  are 
responsible  for  its  safe  and  accurate 
. ,  handling.  After  banking  hours,  tellers 
count  cash  on  hand,  list  the  curren- 
cy-receive4  tickets  on  a  settlement 
sheet,  ahcl  balance  the  day's  ac- 
counts. They  also  sort  checks  and 
deposit  slips.  Paying  and  receiving 
tellers  may  supervise  one  clerk  or 
more.  A  teller  generally  works  37  to 
40  hours  per  week. 

For  many  young  people  just  out  of 
school,  working  as  a  teller  is  their 
first  job.  Because  the  job  involves 
repetitive  work  with  great  attention 
ta  detail  and  long  periods  of  time  on 
one's  feet,  this  occupation  does  not 
suit  some  people.  The  high  rate  of 
tupibver  suggests  that,  afte;*  a  coi^^le 
or  years'  work,  many  tellers  seek 
'  other  positions. 

About  310,000  tellers  were  em- 
ployed in  1976.  A  large  number 
worked  part  tilme. 

■   *  K 

Training,  Other  Qualifications, 
and  Advancan^ant 

In  hiring  tellers,  banks  seek  people 
>  with.b^ic  qualities:  clerical  skills, 
fiiendliness,  attentivjeness.  Although 
not  required,  a  hign  school  diploma 
is  generally  pre^rred.  Maturity, 
neatness,  tact,  ai>^  courtesy  are  im- 
''portant  beojause  customers  deal  with 
^  tellers  far  more  frequently  than  with 
other  bank  employees.  Although  tell- 
ers work  independently,  their  record- 
keeping is  closely  supervised.  They 
work  with  detail  and  are  confined  to 
a  small' work*  area.  " 

New  tellers  usually  observe  experi- 
enced workers  for  a  few  days,  before 
doing  the  work  themselves.  Training 
liiay  last  from  a  few  days  to  3  weeks 
or  longer.  Beginners  usually  start  as 
commercial  tellers;  in  large  banks 
which  Jiave  ^^parate  savings  teller's 
"cage,"  they  may  start  as  savings  tell- 
ers. Often  banks  simultaneously  train 
tellers  for  other  clerical  duties. 

The  conditions  governing  ad- 
vancement of  tellers  are  much  the 
same  as  those  for  clerks.  The  teller 
interested  in  promotion  has  access  to 
courses  and  other  sources  of  addi- 


tional training.  Such  self-improve- 
ment efforts,  coupled' with  satisfac- 
tory performance  on  the  job,  would 
make  a  teller  an  attractive  candidate 
.for  promotion.  After  gaining  experi- 
ence,'*"a  teller  in  a  large  bank  may 
advance  to  head  teller;  those  who 
have  had  some  college  or  specialized 
training  offered  by' the  banking  in- 
dustry may  be  promoted  to  an  offi- 
cer's or  managerial  position.  (See  the- 
statement  on  the  banking  industry 
for  information  about  the  education- 
al programs  of  the  American  Insti- 
tute of  Banking.) 


Employment  Outloolc 

The  number  of  bank  tellers  is  ex- 
pected to  increase  faster  than  the  av- 
erage for  all  occupations  through  the. 
mid- 1 980 's  as  banks  expand  services. 
Thousands  of  openings  will  occur 
each  year  as  a  result  of  employment 
growth  and  the  need  to  replace  tell- 
ers* who  retire,  die,  or  stop  working 
for  other  reasons.  The  relatively  high' 
replacement  needs  in  this  occupation 
are  expected  to  be  an  important 
source  of  job  opportunities.  Quali- 


fied applicants  should  find  good  em- 
ployment prospects. 

Although  increased  use  of  me- 
chanical and  electironic  equipment 
may  eliminate  some  routine  duties 
and  speed  other  work,  total  employ- 
ment is  not  likely  to  be  adversely  af- 
fected. 

Darnings 

Most  beginning  tellers  earqed  be- 
tween $95  and  $120  a  week  in  1976. 
Experienced  tellers  generally  earned 
between  $125  and  $175  a  week.  The 
a^^al  salary  depends  upon  the- 
length  of  service,  the  Ipcation  and 
size  of  the  b^k,  and  the  worker's 
specific  duties.  Most  savings  tellers, 
for  example,  earned  between  $125 
and  $145  a  week  in  1976,  while  note 
tellers  usually  earned  between  $150 
and  $170  a'^'^eek.  In  general,  the 
greater  the-  range  of  responsibilities 
the  teller  performs,  the  hig^a#4HS^r 
her  salary. 

See  the  statement  on  the  banking 
industry  elsewhere  in  the .  Handbook 
for  additi^al  information  on  this 
and  other  banking  occupations. 
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INSURANCE  OCCUPATIONS 


Insurance  protection  is  an  integral 
part  of  our  lives.  It  frees  policyhold- 
ers and  their  beneficianies  from  wor- 
ry about  the  enormous  finiimciai  bur- 
dens that  sometimes  result  from 
death,  illness,  or  other  losses.  Busi- 
nesses could  not  operate,  nor  could 
most  people  buy  homes  or  other  ma- 

.  jor  items,  without  the  assurance  of 
protection  from  sudden  disaster.  In- 
surance .workers  adapt  policies  to 
meet  changing  needs,  decide  which 
applications  can  be  accepted  and  es- 
tablish premium  rates  on  the  policies, 
and  investigate  and  settle  claims. 

A  .  college  degree  is  increasingly 
impprtant  for  managerial,  profes- 
'  sional,  and  sales  jobs  in  insurance, 
although  some  positions  are  open  to 
high  school  graduates  ,  who  have  ap- 
propriate experience.  Insurance 
workers  in  clerical  positions  need  a 
high  school  diploma.  Regardless  of 
their  previous  training,  insurance 
workers  must  continually  learn  while 
on  the  job.  M aiiy  professional  associ- 
ations sponsor  courses  in  all  phases 
of  insurance  work;  employees  are  en- 
couragecl  to  participate  to  jprepare 
theniselves  for  more  responsible 
jobs.  '   '  ^  ^     '  . 

L  This  section  describes  threeTnsur- 
ance  occupations:  actuaries,  claim 
representatives,  and  underwriters. 
(Statements  on  the  insurance  indus- 

'  try  and  insurance  agents  and  brokers 
are  included  elsewhere  in  the  Hand- 
book.) 


ACTUARIES 

(D.O.T.  020.188) 

Natura  of  th«  Work  ^ 

Why  do  young  persons  pay  more 
for  automobile  insurance  than  older 
persons?  How  much  should  an  insur- 
ance policy  cost?  Answers  to  these 
and  similar  questions  are  provided  by 
actuaries  who  design  insurance  and 


pension  plans  that  can  be  maintained 
on  a  sound  financial  basis.  They 
assemble  and  analyze  statistics^o  cal- 
culate probabilities  of  c^eath,  sick- 
ness, injury,  disability,  unemploy- 
ment, retirement,  and  property  loss 
from  accident,  theft,  fire,  and  other 
potential  hazards.  Actuaries  use  this 
information  to  determine  the  expect- 
ed insured  loss.  Fot  example,  they 
may  calculate  how  many  persons 
who  are  21  years  old  today  can  be 
expected  to  live  to  age  65— the  prob- 
ability that  an  insured  person  might 
die  during  this  period  is  a  risk  to  the 
company:  They  then  calculate  a 
price  for  assuming  this  risk  that  will 
be  profitableHo  the  company  yet  be 
competitive  with  other  insurance 
companies.  Finally,  they  must  make 
sure  that  the  price  Charged  for  the 
insurance  will  enable  the  company  to 
pay  all  claims  and  expenses  as  they 
occur.  In  the  same  manner^  the  actu- 
ary calculates  premium  rates  and  de- 
termines policy  Contract  prpvisions 
for  each  type  of  insurance  ofTered^ 
Most  actuaries  specialize  in  either 
lifip  and  health  insurance  or  property 
and  liability  (casualty)  insurance;  a 


growing  number  specialize  in  pen- 
sion plans. 

To  perform  their  duties  effectively, 
actuaries  must  keep  informed  about 
general  economic  aod  social  trends, 
.  ^  and  legislative,  health,  and  other  de- 
velopments that  may  affect  insurance 
practices.  Because  of  their  broad 
knowledge  of 'insurance,  company 
actuaries  may  work  on  problems  aris- 
ing in  uieir  company's  investment, 
group  underwriting,  or  pension  plan- 
ning departments.  Actuaries  in  ex- 
ecutive positions  help  determine  gen- 
eral company  policy.  In  that'  role, 
thev  may  be  called  upon  to  explain 
ccrfti^jejUt^chnical  matters  to  compa- 
ny executive^  government  officials, 
policyholders,  and  the  public.  They 
may  testify  before  public  agencies  on< 
proposed  legislation  affecting  the  in- 
surance  business,  for  example,  or  ex- 
plain intended  changes  in  premium 
rates  or  cotitract  provisions. 

Actuaries  who  woi^  ^r  the  Feder- 
al Government  usually  deal  with  a 
particular  insurance  or  pension  .pro- 
gram^ such  as  social  security  or  life 
insurance  for  veterans  aiid  members 
of  the  Armed  Forces.  Actuaries  in 
State  government  positions  regulate 
.  insurance  cpmpani^,  supervise  the 
~-opei;ati^ns  of  State  retirement  or 
pension  systems,  and  work  on  prob- 
lems  connected  with  unemployment 
insurance  or  Workers'  compensation. 


=1^ 


Consulting  actuaries  set  up  pension 
and  welfare  plans  for  private  compa-  . 


Eniploym«ntef  actuaries  ii  Influenced  by  the  volume  of  kieurance  eelee. 
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nies,  unions,  and  government  agen- 
cies. They  calculate  future  benefits, 
and  deterrtiine  the  amount  oflthe  an- 
nual employer  contribution.  Actuar- 
ies who  arje  enrolled  under  the 
provisions  of  the  Employee  Retire- 
ment Income  Security  Act  6f  1 974 
(ERISA)  evaluate  these  pension 
plans  and  submit  reports'  certifying 
their  financial  soundness. 

Placet  of  Employment 

Approximately  9,000  persons 
worked  as  actuaries  in  1976.  Four  of 
every  10  actuaries  worked  in  five  ma- 
jor cities— New  York,  Hartford,  Chi- 
cago, Philadelphia,  and  Boston. 

About  two-thirds  of  all  actuaries 
worked  for  private  insurance  compa- 
nies. Almost  ,90  percent  of  these 
worked  for  life  insurance  companies; 
the  rest  worked  for  property  and  li- 
ability (casualty)  companies.  The 
nurpber  of  actuaries  employed  by  an 
insurance  company  depends  op  the 
volume  of  its  business  and  the  num- 
ber and  types  of  insurance  policies  it 
offers.  Large  companies  may  employ 
over  100  actuaries  on  th^^  staffs; 
others,  generally  smaller  companies, 
may  rely  instead  on  consulting  firms 
or  rating  bureaus  (associations  that 
'supply  actuarial  data".to°  member 
companies). 

Consulting  firms  and  rating  bu- 
reaus employ  about  one-fifth  of  all 
t  actuaries.  Other  ac|uari^s  work  for 
-private*  organiiatiofis  acfminiS|tering 
independent  pension  and.  welfare' 
plans  or  for  Federal  and  ^ate  gov- 
ernment agencies.  A  fey  teach  in 
colleges  and  universities.  ^ 

Training,  Other  Qualificatior\8, 
and  Advancement 

A  good  educational  background 
for  a  beginning  job  in  a  large  life  or 
casualty  company  i§  a  bachelor's  de- 
gree with  a  major  in 'mathematics  or 
statistics;  *a  degree  in  actuarial  sci- 
ence is  even  better.  Some  companies 
hire  applicants  with  a  major  in  engi- 
neering, economics,  or  business  ad- 
ministration, provided  they  demon- 
strate a  thorough  foundation  in 
calculus,  probability,  and  statistics 
(20-25  hours).  Other  desirable 
courses  are  insurance  law,  econom- 
ics, and  accounting.  Although  only 
25  colleges  and  universities^  offer  a 
degree  in  actuarial  science,  several 
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hundred  schools  offer  a  degree  ia 
mathematics  or  statistics. 

A  strong  background  in  mathemat- 
ics is  essential  for  persons  interested 
in  a  career  as  an  actuary.  Of  equal 
importance,  however,  is  the  need  to 
pass  while  in  school  one  or  more  of 
the  examinations  offered'  by  profes- 
sional societies.  Three  societies  spon- 
sor programs  leading^to  full  profes- 
sional status  in  their  speciality.  The 
Society  of  Actuaries  gives  9  actuarial 
examinations  for  the  life  and  health 
insurance  and  pensiffi  field,  the 
Casualty  Actuarial  Society  gives  10 
examinations  for  the  property  and  li- 
ability field,  and  the  American  Soci- 
ety of  Pension  Actuaries  gives  nine 
examinations  covering  the  pension 
field.  Because  the  first  parts  of  the 
examination  series  of  each  society 
cover  similar  materials,  students 
nged  not  commit  themselves  to  a  ca- 
reer specialty  until  they  have  taken 
'  about  four  examinations.  Success  in 
.  passing  the  first  few  examinations 
helps  students  evaluate  their  poten- 
tial as  actuaries.  Those  who  pass 
these  examinations  usually,  have  bet- 
ter opportunities  for  employment 
and  receive  a  Higher  starting  salary. 
Actuaries  arexncouraged  to  com- 
^^lete  an  entire  series  of  examinations 
^S^oon  as  possible.  It  generally  takes 
from  5  to  10  years  to  complete  the 
series  required  for  full  professional 
status.  Examinations  are  given  twice 
each  ye^r.  Extensive  home  study,  is 
required  in  order  to  pass  the  ad- 
vanced examinations;  many  actuaries 
spend  as  much  as  20-25  hours  a  week 
studying.  Actuaries  who  complete 
five  examinations  in  either  the  life 
insurance  series  or  the  pension  series 
or  seven  examinations  in  the  casualty  ' 
series  are  awarded  **associate"  mem- 
bership in  their  respective  society. 
Those  who  have  passed  an  entire  se- 
ries receive  full  membership  and  the 
title  "fellow.''  ' 

Consulting  pension  actuaries  who 
service  private  pension  plans  and 
certify  their  solvency  must  be  en- 
rolled by  the  Joint  Board  for  the  En- 
rollment of  Actuaries.  Applicants  for 
enrollment  must  meet  certairt  experi- 
ence and  education  requirements  as 
stipulated  by  the  Joint  Board. 

Beginning  actuaries  .often  rotate 
among  different  jobs  to  learri'various 
actuarial  operational and  to  become 


familiar  with  different  phases  of  in- 
surance work.  At  first,  their  \Yo^k 
may  be  rather  routine,  such  as  pre- 
paring calculations  or  tabulations  for 
actuarial  tables  or  reports.  As  they 
gain  experience,  they  may  supervise 
actuarial  clerks,  prepare  correspon- 
dence and  reports,  and  do  research.  . 

Advancement  to  more  responsible 
work  as  assistant,  associate,  and  cnief 
actuary  depends  largely  on  job  per: 
formance  and  the  numb^fer  ^f  actuar- 
ial examinations  passed.  Many  actu- 
aries, because  of  their  broad 
knowledge  of  insurance  and  related 
fields,  are  selected  for  administrative 
positions  in  other^company  activities, 
particularly  in*  underwriting,  ac- 
counting, or  data  processing  depart- 
ments. Many  actuaries  advance  to 
top  executive  positions. 

Employment  Outlook 

Employment  of  actuaries  is  ex- 
pected to  rise  faster  than  the  average 
for  all  occupations  through  the  mid- 
1980's.  In  addition  to  job  openings 
resulting  from  this  growth,  several 
hupdred  actuaries  will  be  needed 
each  year  to  replace  those  who  re- 
tire; die,  or  transfer  to  other  occupa- 
tions. Job. opportunities  will  be  best 
for  new  coUeW  graduates  who  have 
passed  at  leasT'^Ko  actuarial  exami- 
nations while.still  in  school  and  have 
a  strong  mathematical  and  statistical 
background.  However,  because  of 
the  large  number  of  persons,  ej^pect- 
ed  to  receive\degre?s  in  actuarial  sci- 
ence, mathematics,  and  statistics, 
and  the  large  number  of  students  tak- 
ing actuarial  examinations,  competi- 
tion for  beginning  jobs  should  remain 
keen.  i 

Employment, in  this  o  xupatipn  is 
influenced  to  a,  great  extent  by  the 
volume  of  insurance  sales;  which  wHl 
continue  to  grow  over  the  next  dec- 
ade. Shifts  in  the  age  distribution  of 
the  population  through  the  onid- 
1980's  will  result  in  many  more  peo- 
ple with  established  careers  and  fam- 
ily'responsibilities.  This  is  the  group 
that  traditionally  has  acco/unted  for 
the  bulk  of  private  insurance  sales. 

fhcre^ased  sales,  however,  are  only 
one  oQterminant  of  thd  demand  for 
actuaries.  In  addition,  changes  in  ex- 
isting/insurance practices  are  creat- 
ing a/need  for  more  actuarial  servic- 
es/As more  and  more  insurance 
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companies  braAch  out  into  more 
than  one  kind  of  insurance  cpverage, 
a  greater  number  of  actuaries  will  be 
needed  'to  establish  tht  rates^  for  the 
variety  of  insurance  offered.  Growth 
'in  sales  of  relatively  new  forms^of 

#  protection,  such  as  dental,  prepaid 
legal,  and  kidnap  insurance  will  cre- 
ate additional  demand  for  actuaries. 
As  more  States  pass  competitive  rat- 
ing laws,  many  companies  that  previ- 
ously relied  oiv  rating  bureaus  for  ac- 
tuarial data  can  be  expected  to_ 
expand  existing  actuarial  depart- 
ments or  create  new  ones. 

Recent  court  decisions  concerning 
product  liability  have  focused  much 
attention  on  this  complex  area.  In  the 
years  ahead,  actuaries  will  be  spend- 
ing a  lot  of  time  developing  better 
ways  to  provide  product  liability, 
medical  malpractice,  and  workers' 
compensation  insiVance  protection. 

Adoption  of  a  **no-fault"  automo- 
bile insurance  plan  requires  compa- 
nies writing  automobile  insurance  to 
reevaluate,  their  pricing  structures  in 

\  light  of  "no-fault  requirements.  It  is 
uncertain,  whether  Federal  no-fault 
legislation  will  l?e  enacted  soon;  how- 
ever, the  growing  number  of  States 

'^nacting  no-fault  plans  or  revising 

0  existing' ones  indicate?  continued 
strong  demand  for  actuaries  to  make 
tile  required  analyses. 

£RISA  has  imposed  strict  respon- 
siBj^ties  on  actuaries  for  the  opera- 
tion and  funding  of  pension  pl^ns.  As 
the'number*of  pension  plaos  contin- 
ues to  grow,  Uiere  will  be  an  increas- 
ing need  for  pension,  specialists  to 

-  develop  adequately  financed  plans 
and  to  pref>are  the  reports  that  certi- 
fy their  solvency. 

Earnings  and  Working 
Coijrditions 

In  1976,  actuaries  had  average 
salaries  more  than,  twice  as  high  as 
the  average  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming.  .New  college  graduates  en- 
tering the  life  instirance  field  without 
having  passed  any  actuarial  examsj 
averaged  $  10,600  in  1976,  accc^ 
to  a  survey  of  U.S.  companies  by 
Life  Office  ManagemeIR  Association 
(LOMA).  Applicants  who  had  suc- 
cessfully completed  the  first  exam  re- 
ceived $  I  1 .200  and  those^wtio  had 
passed  two  exams  averaged  $1  1,800. 


In  the  Federal  Government,  5>ew 
graduates  with  the  bachelor's  degree 
could  start  at  $9,300  a  year  in  1977. 
Applicants  with  '  either  -  1  year,  of 
graduate*  study  or  relevant  work  ex- 
perience were. hired  at-^Sl  1,500,  and 
those  with  the  master's  degree  or  2 
years'  experience  started  at  $14,100 
a  year.  Actuaries  in  the  Federal  Gov- 
ernment averaged  $25,100  a  year  in 
197J^ 

Beginning  actuaries  can  look  for- 
ward to  a  marked  increase  in  earn- 
ings as  they  gain  professional  experi- 
ence and  advance  in  an  actuarial 
society's  examination  program.  Life 
insurance  companies  usually  tfeive 
merit  in^rea^es  averaging  from  $500 
to  $850  to  their  actuaries  as  they  pass 
each  successive  examination  leadirfb  settle  tlje  case, 
to  m^ffTBership  in  the^Society  of  Ac^  Adjusters  must  make  sure  that  set- 
tuaries.  Associates  who  received  that  tlements  are  in  line  with  th^  real  ex- 
..designation  in  1976  averaged  terit.of  the  loss.  They  must  protect 
.  $16,500  a  year;  salaries  for  actuaries.,  their  company  from  false  of  inflated 
wJio  were  awarded  a  full  fellowship  'claims  but,'  at  the  ia"me  tinie,  settle 
during  that  year  averaged  $24,800. 
Fellows  with  additional  years  of  ex- 
perience earned  substantially  more — 
top  actuarial  executives  averaged 
about  $43,000  in  1976. 

Although  data  are  not  available  for 
salaries  paid  actuaries  in  casualty 
companies  or  consulting 'firms,  it  is 
believed  that  salaries  for  these  spe- 
cialists generally  are  comparable  to 
t'hose  paid  by  life  insurance  compa-- 
nies. 


company  if  it  is  tp  meet  its  conimit- 
ments  to  policyholders  and  also  pro- 
tect its  own  financial  well-being.  The 
people  who  investigate*  claims,  nego- 
tiate settlement  with  policyholders, 
ancjf  authorize  payment  are  Renown  as 
claim  representatives— a  group^that 
includes  claim  adjusters  and^lairtl 
examiners.  ' 

When  a  property-liability  (Casual- 
ty) insurance  company  receives  a 
claim,  the'claim  adjuster  determines 
whether  the  policyScovers  it  and  the 
amount  of  th^  loss.  Adjusters  use  re- 
ports, physical  evidence,  and  testi- 
hiony  of  witnesses  in  investigating  a 
claim.  When  their  company  is  liable, 
they  negotiate  with  the  claimant  and 


Sources  of  Adjditidnal 
Information 


For  facts  about  actuarial  opportu- 
nities and  qualifications,  contact: 

American  Society  of  Pension  Actuaries,  1700 
K  St.,  NW.,  Washington,  D.C.  20006. 

Casualty  Actuarial  Society,  200  East  42nd  St,, 
New  York,  N.Y.  10017^ 

Society  of  Actuaries,  208fSouth  LaSalle  St., 
Chicago,  111.  60604.    *  * 

\ 


exams^ 
^ojdin^ 
;  by  ihW 
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CLAIM  REPRESENTATIVES 

/ 

(D.OT.  168.288,  241.168,  and 
249.268) 

Nature  of  the  Work 

Fast  and  fair  settlement  of  all 
claims  is  essential  to  any  insurance 


valid  claims  fairly  and  promptly. 
Some  adjusters  are  allowed  to  issue 
checks  on  compan^  funds;  most, 
however,  submit  their  fmdings  to  " 
claim  examiners  who  review  them  to 
insure  that  propdt  procedures  have  ^ 
been  followed  iand  then  authorize 
payment. 

Some  adjusters  work  with  all  lines 
of  insurance.  Others  specialize  in.|| 
claims  from  property  damage. by  fire, 
marine  loss,  automobile  damage, 
\vorkers'  compensatiori  loss,  or  prod- 
uct liability.  Several  States  haj^  **no-  ^ 
fault''  automobile  insurance  plans 
that  relieve  the  adjuster  from  deter- 
mining responsibility  for  a  loss.  Ab- 
justers^n  these  States  still  must  de- 
cide the  amount  of  loss,  however.  A 
growing  number  of  casualty  compa- 
nies employ  special  claims  people  to 
settle  small  claims,  usually  niinor  au- 
tomobile or  homeowner  damage 
claims.  These  claim  workers,  gener- 
ally called  **inside  "adjusters'*  or 
**telephone  adjusters,"  contact 
claimants  by  telephone  or  mail  and 
Have  the  policyholder  send  repair 
costs,  medical  bills,  and  ofher  state- 
ments to  the  company.  Many  compa- 
nies centralize  this  operation  in  a 
drive-in  claims  center  where  the  cost 
of  repair  is  determined  and  a  check  fs 
issued  on  the  spot. 
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Claims  adjutter  gathering  evidence  in  investigating  a  claim. 


"^di^sters  woric  away  from  the  of- 
fice/most of  the  time.  They  may  be 
callc(tto  the  site  of  an  accident  or  to 
the<!ocation  of  a  fire  or  burglary.  Ad- 
justers ma^e  their  own  schedules  of 
the  activities  needed  to  dispose  of  a 
claim  properly.  They  also  keep  writ- 
ten or  taped  records  of,  information 
obtained  from  witnesses  and  other 
source}^  and  prJ|5are  reports  of  their 
findings. 

In  life  irv^urance  coi]((panies,  the 
counterpart  of  the  claim  adjuster  is 


reports  to  be  submitted  to  their  com- 
pany's data  processing  department.. 
Some  experienced  examiners  serve 
on  committees,  conduct- surveys  of 
claim  practices  within  their  compa- 
ny, and  help  devise  ,rnore  ^ficient 
way§  to  process  claims.  Th'ey,-like 
claim  adjusters,  sometimes  testify  in 
court  on  contested  Claims. 

Places  of  Employment 

.  About  .155,000  persons  worked  as 


the  claim  examiner,  who  investigates  ^:  claim  representatives  in  1976. 


the  details  surrounding  quel^tionable 
claims  or  th,ose  exceeding  a  specified 
amount.  They  may  check  claim  ap- 
plications for  completeness  and  ac- 
curacy, interview  medical  specialists, 
onsult  policy  files  to  verify  informa- 
tion on  a  claim,  or  calculate  benefit 
payments.  Generally,  examiners  are 
authorized  to  investigate  and  ap- 
prove payment  on  all  cjatms  up  to  a 
rtain  limit;  larger  iJaims  are  re- 
ferred to  a  senior  examiner.!. 

Examiners  checking^  ir^Srrect  or 
questionable  claims  may  cot^respond 
with  investigating  companies,  field 
managers,  agents,  or  the  family  of  the 
insured.  Clain\  examiners  occasional- 
ly travel  ta^btain  information  by 
personal  interview,  or  C9ntact  State 
insurance  departments  and  other  in- 
surance companies. .  In  addition  to 
verifying  claims  and  approving  pay- 
ment, examiners  also  maintain  rec- 
ords of  settled  claims  and  prepare 


The  majority  of  claim  adjusters 
worked  for  insurance  companies  that 
sell  property  and  liability  coverage. 
^6me,>s^re  employed  by  indepen- 
dent adjusting  firms  that  contract 
their  services  for  a  fee.  These  in- 
dependent firms  range  from  national 
companies  employing  hundreds  of 
adjusting  specialists  to  small  3-  or  4- 
person  local  operations.  A  relatively 
small  number  of  adjusters  represent 
tHe  insured  rather  than  the  insurance 
company.  These  **public  adjusters" 
usually  are  retained  by  banks,  finan- 
cial organizations,  and  other  business 
firms  to  handle  fire  and  other  losses 
to  property.  They  negotiate  claims 
against  insurance 'companies  and 
deal  with  adjusters  for  such  tompa- 
nies. 

Most  claim  examiners  worked  for 
life   insurance   companies   in  larfee 
'cities  such  as  New  York,  San  Fran- 
cisco, Chicago,  Dallas,  and'Philadel- 


phia,  where  most  home  offices  are 
located.'  .  »  / 

»  •  Adjusters  may  travel  to  almost  any 
area  of  the  United.  States,  since 
claims  must  be  settled  locally.  Occa- 
sionally, an  experienced  adjuster 
may  travel  to  the  scene  of  a*disaste*r, 
such  as  a  hurricane  or  a  riot,  to  work 
with  local  personnel..  Some  case3  re- 
sult in  travel  outside  the  United 
States.. 

Training,  Other  Qualifications, 
and  Advancement 

Although  a  growing  number  of  in- 
surance companies  prefer  claim  rep- 
resentatives to  have  a  college  degree, 
many  hire  those"  without  college 
training,  particularly  if  they  have  spe- 
cialized experience.  For  .e^^ipple, 
persons  experienced  in  automobile 
repair  work  niay  qualify  as  auto  ad- 
justerst  and  those  with  clerical  Vork 
experience  might  be  hire^  as  inside 
adjusters.      '  , 

No  specific'field  of  college  study  is 
recommended.  Although  courses  in 
insurance,  economics,  or  other  busi- 
nes;^.  subjects  are  helpful,  a  major  in 
almost  any  college  field  is  adequate 
preparation.  An  adjuster  who  has  a 
business^  or  accounting  background 
might  specialize  in. loss  from  business 
interruption  or  damage  to  merchan- 
dise. T4iose  with  college  training  in 
engineering  will  find  their  education 
helpful  in  adjuring  industrial  claims.  ' 
A  legal  background  is  most-helpful  to 
those  handling  workers*  compensa- 
tion and  product  liabi|lity  cases.  ^ 

Most  large  insurance  companies 
provide  beginning  claim  adjusters 
and  examiners  on-the-job  training 
and  home  study  courses.  Claim  rep- 
resentatives are  encouraged  to'take 
courses  designed  to  enhance  their 
professional  skills.  For  example,  the 
Insurance  Institute  of  America  offers 
a  six-semester  study  program  leading 
to  an  associate  degree  in  claims  ad- 
justing upon  successful  completion 
of  six  examinations.  Adjusters  can 
prepare  for  these  examinations  by  in- 
dependent home  study  or  through 
company  or  public  classes.  A  prpfes- 
sional  Certificate  in  Insurance  Ad- 
justing also  is  available  from  the  Col- 
lege pf  Insurance  in  New  York  City. 

The  Life  Office,  Management  As- 
sociation (LQMA)  in  cooperation 
\yith  the  International  Claipx  Assolci- 
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ation  offers  a  claims  education  pro-^ 
gram  foi%life  and  health  examiners. 
The  program,  is  part  of  the  LOMA 
institute  Insurance  Education  Pro- 
gram leading  to  the  professional  des- 
ignation, FLMI  (Fellow,  Life  Man- 
agement Institute )  upon , successful 
completion  of  eight  written  examina- 
tions. , 

About  three^fourths  of.  the  States 
require  adjusters  Co  be  licensed.  De- 
spite wide  variation  in  State  licensing 
requirements,  applic^ants-  usually 
must  comply  with  one  or  more  oftthe 
following^  Pass'a  written  examination 
covering  the  fundamentals  6f  adjust- 
ing; furnish  character  references;  be~ 
20  or  21  years  of  age  and  a  resident 
of  the  State;  offer^proof  that  they  ^ 
have  completed  an  approved  course 
in  insurance  or  loss  adjusting;  and  file 
a  surety  bond. 

Because  they  often  work  closely 
with  claimants,  witnesses,  and  other 
insurance  ^professionals,  representa- 
tives'must  be  able  to.  adapt  to  many 
different  persons  and  situatrofls. 
They  should  be  able  to  communicate 
efFcictively  and  gain  the  respect  and 
cooperation  of  people  from  different 
backgrounds.  For  example,  when  ad- 
justers' evalua'tions*  of  claims  differ 
from  those  of  the  persons  who  have 
suffered  the  loss,  they  should  be  able 
to  explain  their  conclusions  tactfully. 
Examiners  need  to  be  familiar  with 
medical  and  legal  terms  and  practic- 
es and  Federal  and- State  insurance 
laws  and  regulations!  Because  they 
m^iy  have  to  check  premium  pay-  * 
ment^  policy  values,  and  other  nu- 
merical items  in  processing  a  claim, 
examiners  should  be  a'dept  at  making 
mathematical  calculations,  ygth  ad- 
justers aftd  examiners  should  have  a 
good  memory  and;  enjoy  working 
witli  details.  f  ^ 

Beginning  adjusters  and  examiners 
work  on  small  claims  under  the  su- 
pervision of  an  experienced  worker. 
As  they  learn  more  about  claim  in- 
vestigation and  settlement,  they  are 
assigned  claims  that  are  higher  in  loss 
value  and  more  difficult.  Trainees 
are  promoted  as  they  demonstrate 
competence  in  handling  assignments 
and  progress  in  the  courses  they  take. 
Because  of  the  complexity  of  insur- 
ance regulations  anit  claims  proce- 
dures, Workers  .who  lack  formal  aca- 
demic training'  may  advance  more 


slowly  than  those  with  2  years  or 
more  of  college/ Employees  who 
show  unusual  competence  in  claims 
work  or  outstan$iing  admmistrative 
skills  may  be  promoted  to  depart- 
ment supervisor  in  a  field  office  or  to 
a  managerial  position  in  the  home^ 
office.  QualifipcP adjusters  and  exam- 
iners sometimes  transfer  to  other  de- 
partments, such  as  underwriting  or- 
sales. 


^sajcs 


Employment  Outlopk 


Employment  of  claim  representa-. 
tives  is  expected  to  grow  about  as  fist 
a§  the  avera^  for  all  occupation's 
through  the  mid-1980's  as  the  num- 
ber of  insurance  claims  continues  to 
increase.^Tn  addition  to  jobs  created 
by  growth  of  the  occupation,  ^any 
others  will  result  from  t)ie  need  to 
replace  workers  who  die,  retire,  or 
'  transfer  to  other  jobs.  ;  ^ 

Several  factors  point  to  a  growing 
volume'  of  insurance  and  a  resulting 
need  fpr  claim  adjusters.  Over  the 
next  decadjs  a  steadily  rising  number 
of  workers  will  be  entering  their  most 
productive  years.  These  workers  aiid 
their  families  are  likely  to  seek  insur- 
ance protection  as.  they  purchase 
homes,  automobiles,  and  other  con- 
sumer durables.  New  or  expanding 
businesses  will  need  protection  ^J^or 
nevy  plants  and  equipn^nt  and  for 
insurance 'covering  their  employees' 
health  and  safety.  As  more  people 
live  and  work  in  densely  populated 
areas,  the  increased  risk  of  automo- 
bile accident,  fire,  ,or  theft  should  re- 
sult ip  a  greater  ilumber  of  claims. 

As  ways  of  doing  business  continue 
to  change,  the  demand  for  certain 
kinds  of  claim  adju^ers  will  be  stron- 
ger than  for  others.  For  example,  the 
growing  trend  toward  drive-in  claim 
centers  and  claim  handling  by  tele- 
phone should  reduce  the  demand  for 
automobile  adjusters  while  it  stimu<^ 
lates  demand  for  inside  adjusters.  In- 
dependent adjusters  who  specialize 
in  automobile  damage  claims  shoufd 
continue  to  suffer  some  loss  of  busi- 
ness. Prospects  should  be  very  good, 
however,  fof  adjusters  who  specialize 
in  highly  complex  types  of  business 
insurance  such  as  njarine  cargo, 
workers'  compensation,  and  product 
liability. 

A  similar  situation  exists  for  claim 
examiners.  Employment  of  examin- 


ers in  casualty  companies  shoufd  rise 
about  as  fast  as  for  adjusters^,  how- 
eyer,  much  Slower  growth  is  expect- 
ed for  life  insurance  examiners  as  in; 
creased  use  of  computers  enables 
them  to  process  mote  claims,  espe- 
cially routine  ones  and  those  that 
arise  under  group  policies.  . 

Earnings  and  Working 
Conditions 

According  to  a  recent  survey  of 
property  and'  liability  companies, 
claim  adjusters  ^  averaged  about 
$  1 3,000  a  year  in  1976;  inside  adjust- 
ers earned  average  salaries  of  about 
$9,900.  'Most  public  adjusters  are 
paid  a  percentage  of  the  amount  of 
the  settlement — generally  10  per- 
^cent.  Adjusters  are  furnished  a  com- 
pany car  or  are  reimbursed  for  use  of 
their  own  vehicles  for  business  pur- 
poses. Salaries  of  claim  adjusters  are 
about  one  and  one-half  times  the  av- 
erage earnings  for  all  nonsupervisojry 
workers  in'  private  industry,  except 
farming;  salaries  of  inside|  adjusters 
are  slightly  above  the  avemge  for  all 
nonsupervisory  work       /  . 

A  survey  of  life  insurance  compa- 
nies by  the  Life  Office  Management 
Association  revealed  that  claim  ex- 
aminers jcarned  average  salaries  of 
$13,300  ayear  in  1976.  According  to 
the  survey  of  property  and  liability 
companies,  casualty  claim  examiners 
averaged  $15,280.  Claim  supervisors 
in  casualty  companies  and  life  com-. 
panies  averaged  $17,300  a  year. 
Claim  examiners  earn  more  than  1 
1/2  times  the  average  for  all  nonsu- 
pervisory workers  in  private  industry, 
except  farming. 

Claim  adjusting  is  not  a  desk  job.  It 
requires  that  a  person  be  physically 
fit  because  much  of  the  day  may  be 
spent  in  traveling  from  one  place'  to 
another,  walking  about  outdoors, 
and  climbing^*stairs.  Adjusjters  may 
have  to  work  evenings  or  weekends 
in  order  to  interview  witnesses  artd 
claimants  when  they  are  available. 
Since  most  companies  provide  24- 
hour  claim  service  to  their  pol- 
icyholders, some  adjusters  always 
must  be  on  call.  (See  the  statement 
on  the  Insurance  Industry  for  addi- 
tional information  on  working  condi- 
tions and  employee  benefits.) 

Claim  examiners  "have  *  desk  jobs 
that  require  no  unusual  physical  ac- 
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tivity.  Although  the  average  work- 
week for  examiners  is  35  to  40  hours, 
they  may  work  longer  at  times  of 
peak  claim  loads  or  when  quartenly 
and  annual  statements  are  prepared. 
They  also  may  need  to  travel  occa- 
sionally. 

Sources  of  Additional 
information 

General  information  about  a  ca- 
reer as  a  claim  examiner  or  adjuster 
is  available  from  the  home  offices  of 
many  life  and  property  and  liability 
insurance  companies. 

Information  about  licensing  re- 
quirements for  claim  adjusters  'may 
be  pbtained  from  the  department  of 
insurance  in<i!each^tate. 

Information  about  career  opportu- 
nities in  these  occupations  also  may 
be  obtained  frdm: 

"  Insurance  Information  Institute,  1 1 0  William 
St..  New  York,  N.Y.  10038. 

American  Mutual  Insurance  Allisince,  20  N. 
Wacker  Dr.,  Chicago,  III.  60606: 

The  National  Association  of  Independent  In-  . 
surers.  Public  Relations  Department.  • 
^  2600  River  Rd.,  Des  Plaines.  HI.  60018. 

For/ information  about  public  in- 
surance adjusting,  contact: 

National  Association  of  Public  Adjusters. 
1613  Munsey  Building,  Baltimore.  Md. 
21702. 

^  Career  information  on.  life  insur- 
ance claim  examining  is  available 
from: 

American  Council  of  Life  Insurance,  1 850  K 
St..  NW.,  Washington,  D.C.  20006. 


UNDERWRITERS 

(D.O.T.  169.188) 

Nature  of  the  Work 

insurance  companies  assume  mil- 
liims  of  dollars  in*  risks  each  year  by  / 
transferring  chance  of  lo^S  from  their 
policyholders  to  themselves.  Under- 
writers appraise  and  select  th&  risks 
their  company  will  insure.  (The  lerm 
underwriter  sometimes  is  used  in  re- 
ferrmg  to  insurance  agents;  see  the 
'  statement  on  insurance  agents  and 
brokers  elg^here  in  the  Handbook 
for  a  discussion  of  that  occupation.) 

o  '  ■■■■  -V    '  • 
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Underwriters  analyze  Information  pre- 
^seated  on  policy  applications. 


Underwriters  decide  whether  their 
companies  will  accept  risks  after  ana- 
lyzing information  in  insurance  appli- 
cations, reports  from  loss  control 
consultants,  medical  reports,  and  ac-' 
tuarial  studies  (reports  that  describe 
the  probability  of  insured  loss).  Some 
routine  applications  that  require  very 
little  independent  judgment  are  han- 
dled by  computers.  Generally,  how- 
ever, underwriters  use  considerable 
personal  judgment  in  making  deci- 
sions. Because  these  decisions  are 
seldom  reviewed  at  a  higher  level, 
underwriters  have  great  responsibil- 
ity. Their  companies  may  lose  busi- 
ness to  competitors  if  they  appx;aise 
risks  too  conservatively  or  may  haye 
to  pay  many  future  claims  if  their 
underwriting  actions  are  too  liberal. 

When  deciding  that  a  policy  is  an 
acceptable  risk,  an  underwriter  may 
outline  the  terms  of  the  contract,  in- 
cluding the  amount  of  the  premium. 
Underwriters  frequently  correspond 
with  policyholders,  agents,  and  man- 
agers about  policy  cancellations  or 
requests  for  information.  In  addition, 
theV  sometimes  accompany  salespeo- 
ple on  appointments  witlj  prospec- 
tive customers.  ^ 

Most  underwriters  specialize  in 
one  of  three  major  categories  of  in- 
surance: life,  property  and  liability, 
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or  health.  They  further  specialize  in 
group  or  individual  policies.  The 
property  and  liability'junderwriter 
specializes  by  type  of  risk  insured, 
such  as  fire,'  automobile,,  marine,  or 
workers' compensation.  Some  under- 
writers, called  commercial  account 
underwriters,  handle  business  insur- 
ance exclusively.  They  often  must 
evaluate  a  firm's  entire  operation  in 
appraising  its  insurance  application. 
There  is  a  growing  trend  in  casualty 
companies  toward  "package"  under- 
writing, where  various  types  of  risks 
are  insured  under  a  single  policy.  In 
such  a  situation,  the  underwriter 
would  have  to  be  familiar  with  sever-  ' 
al  different  lines  of  insurance  rather 
than  specializing  in  a  single  line. 

An  increasing  proportion  of^tal 
insurance  sales  .  is  being  '^de 
through  group  contracts.  A  stanaard 
group  insurance  policy  insures  all 
persons  in  a  spe.cified  group  through 
a  sin^e  contract  at  uniform  premium  ^ 
rates;  this  type  of  group  policy  gener- 
ally, provides  life  or  health  insurance 
protection.  The  group  underwriter 
analyzes  the  overall  composition  of 
the  group  to  be  sure  that  total  risk  is 
not  excessive.  A  different  type  of 
group  policy  finding -increasing  ac- 
ceptance is  the  policy  that  provides 
the  members  of  a  group— a  labor 
union,  for  example— with  individual 
policies  geared  to  their  own  circum- 
stances. These  policies  generally  are 
in  the  casualty  field,  covering  auto- 
mobiles, pleasure  boats,  and  homes. 
The  casualty  underwriter  analyzes 
the  application  of  each  group  mem- 
ber and  makes  individual  appraisals. 
Some  group  unjierwriters  attend 
meetings  with  union  or  employer 
representatives  to  discuss  the  types  . 
of  policies  available  to^their  group's. 

Places  of  Employment 

An  estimated  25,000  persons 
worked  as  insurance  underwriters  in 
1976.  Over  three-fourths  were  prop, 
erty  and  liability  underwriters  work- 
ing in  regional  or  home  offices 
throughout  the  United  States;  most 
lifte^ insurance  underwriters  are  in' 
home  offices  in  a  few  large  cities, 
such  as,  New  York,  San  Francisco, 
Chicago,  Dallas,  and  Philadelphia. 


INSURANCE  OCCUPATIONS 

Training,  Other  Qualifications, 
and  Advancement 

For  beginnings  underwriting  jobs, 
most  large  insurance  companies  seek 
college  graduates  who  have  a  degree 
in  liberal  arts  or  business  administra- 
tion, but  a  major  in  almost  any  field 
provides  a  good  general  backgrour^d. 
Some  small^ompahies  hire  persons 
with  less  than  a  college  degree  for 
underwriter  trainee  positions.  In  ad- 
dition, some  high  school  graduates 
who  begin  as  underwriting  clerks 
niay  be  trained  as  underwriters  after 
they  demonstrate  an  aptitude  for  the 
work. 

Underwriter  trainees  begin  by 
evaluating  routine  applicants  under 
the  close  supervision  of  an  experi- 
enced risk  appraiser.  They  study 
claim  files  to  becoprie  familiar  with 
factors  associated  with  certain  types 
oj  losses.  As  they  develop  the  sound 
Judgment  is  required,  they  ^re 
"assigned  policy  applications  that  are 
more  "^complex  and  have  a  greater 
face  value. 

Continuing  education  is  a  necessi- 
ty if  the  underA8mte;r  expects  to  ad- 
vance to  senior  levfel  positions.  Insur- 
ance companies  generally  place  great 
emphasis  on  completion  of  one  or 
more  of  the  recogryzed  inde^iendent 
Study  programs.  Many  companies 
pay  tuition  and  the  cost  of  books  for 
'those  who  satisfactorily  complete  un- 
derwriting courses;  some  offer  salary 
increases  as  an  additional  incentive. 
Independent  study  programs  are 
available,  through  the  American  Insti- 
tute of  Property  and-Liability  Under- 
writers.rthe  American  College  of  Life 
Underwriters,  the  Academy  of  Life 
Underwriters,  the  Health  Insurance 
Association  of  Ameripa,  and  the  Life 
Office  Management  Association. 

Underwriting  can  be  a  satisfying 
career  for  persons  who  lik^-rJw^orking 
with  details,  and  enjoy  relating  and 
evaluating  information.  In  addition 
to  analyzing  problems,  underwriters 
must  make  prompt  decisions  and  be 
able  to  communicate  their  ideas  to 
others.  .They  must  also  be  imagina- 
tive and  aggressiv^.  especially  when 
they  have  to  get  additional  informa- 
tion from  outside  Sburces. 

Experienced  underwriters  who 
complete  study  courses  may  advance 


to  chief  underwriter  or  underwriting 
manager.  Some  underwriting  manag- 
ers are  promoted  to  senior  manageri- 
al jobs,  after  several  years. 

Employment  Outlook 

Employment  of  underwriters  is  ex- 
pected to  rise  about  as  fast  as  the 
Average  for  all  occupations  through 
the  mid- 1 980 's  as  insurance  sales 
continue  to  expand'.  Each  year  many 
jobs  will  become  available  as  the  oc- 
cupation grows  and  as  those  who  die, 
retire,  or  transfer  to  other  work  are 
replaced.  "  • 

Several  factors  underlie  the  ex- 
pected growth  in  the  volume  of  insur- 
ance and  the  resulting  need  for  un- 
derwriters. Over  the  next  decade,  a 
much  larger  portion  of  our  popula- 
tion will  enter  their  most  productive 
years.  As  this  traditional  market  for 
life  insurance  expands,  the  volume  of 
insurance  sales  also  should  rise.  This 
will  occur  as  more  individuals  pur- 
chase life  insurance  to  protect  their 
families'  standard  of  living,  finance 
their  children's  education,  or  provide 
retirement  income.  Property  and  li- 
ability insurance  sales  also  should  ex- 
pand as  purchases  of  automobiles, 
pleasure  boats,  and  other  consumer 
durables  increase.  Both  spending  for 
new  home  construction  and  the 
American  public's  growing  security 
consciousness  should  contribute  to 
demand  for  more  tex.tensive  insur- 
ance protection.  or  expanding 
businesses  will,  need  protection  for 
hew  plants  and  equipment  and  insur- 
ance for  workers'  compensation  and 
product  liability.  Heightened  compe- 
tition among  insurance  companies 
and  changes  in  regulations  affecting 
investment  profits  also  are  expected 
to  increase  the  insurance  industry's 
need  for  competent  underwriters. 

Earnings  and  Working 
Conditions 

Undefwriters  in  life  insurance  who 
had  2  to  4  years'  experience  aver- 
aged $12,600  a  year  in  1976,  accord- 
ing to  a  Life  Office  Management  As- 
sociation (LOMA.)  survey.  Senior 
life  underwriters  (those  with  5  to  8 
years'  experience)  average'd 
$16,600.  while  senior  group  under- 
writers earned  average  salaries  of 
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$17,400.  Supervisors  of  undei«Wtiting 
in  life  insurahce  companies/averaged 
$17,500  tb^*23,000.  In  r/ost  cases, 
underwriters  in  larger  companies 
earnedTiigner  salaries.  A 

A  recent  survey  of  companies  that 
sell  property  and  liability  insurance 
showed  that  underwriters  with  2  to  4 
years'  experience  averaged  $12,300 
a  year  in  1976,  Earnings  varied  sub- 
stantially by  underwriting  specialty, 
however:  personal  lines  underwriters 
earned  average  salaries  of  $1  1,700, 
while  those  specializing  in  surety 
bonds  averaged  $14,300.  Senior  un- 
derwriters earned  substantially  high- 
er incomes— personal  lines  under- 
writer^5  ayeragecy^5,200  while  those 
specializing  in  commercial  lines  re- 
ceived an  average  of  $  1 5,000  a  year. 
Experienced  underwriters  earn  about 
1  1/2  times  the  average  earnings  of 
nonsupervisory  workers  in  private  in- 
dustry, except  farming.  Underwriting 
supervisors  in  property  and  liability 
companies  averaged  $17,500  a  year 
in  1976. 

Most  underwriters  have  desk  job^ 
that  require  no  unusual  physical  ac- 
tivity. Although  the  average  week  is 
37  hours,  underwriters  sometimes 
work  overtime.  Most  insurance  com- 
panies have  liberal  vacation  policies 
and  other  employee  benefits.  (See 
the  statement  on  the  Insurance  In- 
dustry for  additional  information  on 
working  conditions  »nd  employee 
benefits.) 

Sources  of  Additional 
Intormation 

General  information  about  a  ca- 
reer as  an  insurance  underwriter  is 
available  from  the  home  offices  of 
many  life  insurance  and  property  and 
liability  insurance  companies.  Infor- 
mation about  career  opportunities  as 
an  underwriter  also^may  be  obtained 
from: 

American  ^uncil  of  Life  Insurance,  1850  K 
St.,  NW:,  Washin^on,  D.C.  20006  ^ 

Insurance  Information  Institute,  110  William 
St.,  New  York,  N.Y.  10038. 

American  Mutual  Insurance  Alliance,  20  N. 
Wacker  Dr.,  Chicago,  III.  60606. 

The  National  Association  of  Independent  In- 
surers, Public  Relations  Department. 
26P9  River  Rd.,  Des  Plaines,  111.  60018. 


ADMINISTRATIVE  AND  RELATED 
OCCUPATIONS 


Most  administrative  workers  are  make  company  policy.  Others  pro- 
professional  office  employees  who  vide  assistance  to  managers,  such  as 
run,  or  help  run,  business  and  other  personne^workers  who  recruit  and 
organizations.  Some  are  managers,  hire  staff  members  or  accountants, 
who  supervise,  plan  9perations,  and  whose  information  helps  managers 


The  number  of  employees  in  adfninistrative  occupations 
varies  widely  by  occupation 
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Openings  vary  greatly  among  administrative  and 
related  occupations 

Selected.adrpinistrative  and  related  occupations 
Average  annual  opienings,  1976-85  (in  thousands)  . 


Source   Bureau  of  Labor  Sratistlcs 


make  difficult  decisions.  The  success 
or  failure  of  an  organization  depends 
heavily  on  the  way  administrative 
'workers  do^eir  jobs. 

Nearly  all  administrative  jobs  re- 
quire a  college  degree,  although  em- 
ployers vary  in  the  specific  area  of 
study  they  prefef.  Some  seek  busi- 
ness administration  or  liberal  arts 
graduates;  others  want  a  background 
in  a  technical  area  such  as  engineer- 
ing or  science.  / 

Many  administrative  workers  solve 
problems  and  make  decisions  using 
numbers  and  technical  data.  In  addi- 
tion, these  workers  must  be  tactful 
and  able  to  get  along  with  others. 
They  also  must  be  able  to  handle  the 
uneven  flow  of  work,  in  offices. 

This  section  describes  severaf  ad- 
ministrative occupations  including 
city  manager^,  accountants,  credit 
officials,  and  personnel  and  labor  re- 
lations workers. 


ACCOUNTANTS 

(D.O.T.  160.18^) 

Nature  of  the  Work 

Managers  must  have  up-to-date  fi- 
nancial information  to  make  impor- 
tant decisions.  Accountants  prepare 
and  analyze  financial  reports  that 
furnish  this  kind' of  information. 

Three  major  accounting  fields  are. 
public,  management,  ^nd  gov^ern- 
ment  accou^ing.  Public  account- 
ant^ have  their  own  businesses  or 
work  for  accounting  firms.  Manage- 
ment accountants,  also  called  indus- 
trial or  private  accountants,  handle 
the  financial  records  of  the  company 
they  work  for.  Government  account- 
ants examine  the  records  of  govern- 
ment agencies  and  audit  private  busi- 
nesses and  individuals  whose 
dealings  are  subject  to  government 
regulations. 

Accountants  often  concentrate  on 
one  particular  phase  of  accounting. 
For  exampl^,  many  public  account- 
ants specialize  in  auditing  (reviewing 
a  client's 'financial  records  and  re- 
ports to  judge  their  reliability).  Oth- 
ers specialize  in  tax  matters,  such  as 
preparihg  income  tax  forms  and  ad- 
vising their  clients  of  the  advantages 
and  disadvantages  of  certain  business 
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Traveling  auditor  raviewtng  financial  records  at  a  company  plant 


decisionrs.  Still  others  become  spe- 
cialists in  management  consulting 
and  give  advice  on  a  variety  of  mat- 
ters. They  might  develop  or  revise  an 
accounting  system  to  serve  the  needs 
of  clients  more  effectively  or  give  ad- 
vice about  different  types  of  account- 
ing equipment. 

Management  a^:countants  provide 
the  financial  information  executives 
need  to  make  sound  business  deci- 
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Many  accountants  in  the  Federal 
Government  work  as  Internal  Rev- 
enue agents,  investigators*  and  bank 
exan;iiners;  other  government  ac- 
cpiintants  have  regular  accounting 
positions?/. 

Places  of  Employment 

About  865,000  people  worked  as 
accountants  in  1976.  Almost  20  per- 
cent were  Certified  Public  Account- 
ants (CPA's)  and  nearly  12  percent 
were  Certified  Internal  Auditors 
(CIA's). 

About  60  percent  of  all  account- 
ants do  ^matiagement  accounting 
workf  one-fifth  of  these  work  as  in- 
ternal auditors.  An  additipnal  25  per- 
cent are  engaged  in  public  account- 
ing as  proprietors,  partners,  or 
employees  of  independent  account- 
ing firms.  Other  accountants  work 
for  Federal,'  State,  and  local  govern- 
ment agencies,- and  a  small  number 
teach  in  coHeges^nd  universities. 
Opportunities  are  plentiful  for  part- 
time  work  in  accounting,  particularly 
in  smaller  firms. 

Accountants^re  found  in  all  busi- 
ness, industrial,  and  government  or- 
ganizations. Most,  however,  work  in 
large  urban<areas  where  many  public 
accounting  firms  and  central  offices 
of  large  businesses  are  concentrated. 
For  example,  over  20  percent  of  all 
accountants  are  employed  in  just 
four  major  cities:  Chicago;  Los  An- 
geles; New  York;  and  Washington, 
D.C. 

Training,  Other  Qualifications, 
.  and  Advancement 

Training  in  accounting  is  available 
at  colleges  and  universities,  account- 
ing and  business  schools,  and  corre- 
spondence schools.  Although  many 
graduates  of  business  and  correspon- 
dence schools  are  successful  in  small 
firms,  most  large  public  accounting 
and  business  firms  require  applicants 
for  accountant  and  internal  auditor 
positions  to  have  at  least  a  bachelor's 
degree  in  accounting  or  a  closely  re- 
lated field.  Many  employers  prefer 
those  with  the  nifaster's  degree  in  2(6^ 
counting.  A  growing  number  of  large 
work  as  internal  auditors  e x am ine^^'^employers  prefer  applicants  who  are 
and  evaluiate  their  firm's  financial  fdpiliar  with  computer  technology 
systems  and  management  control  for  both  accounting  and  internal  au- 
procedures  to  ensure  efficient  and  ditor  positions.  For  beginning  ac- 
economical  operation.  counting  positions,  the  Federal  Gov- 
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sions.  They  may  choose  to  work  in 
areas  such  as  taxation »  budgeting,  or. 
investments.  Internal  auditing  is  an 
area  of  specialization  within  manage- 
ment accounting  that  is  rapidly  grow- 
ing in  importance.  Accountants  who 
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eminent  requires -4  years  of  college 
training  (including  24  semester  hours, 
in  accounting)  or  an  equivalent  com- 
bination of  education  and  experi- 
ence. For  teaching  positions,  most 
colleges  and  universities  require  at 
least  the  master's  degree  or  the  Cer- 
tified Public  Accountancy  Certifi- 
cate. •  I 

Previous  work  experience  in  ac- 
counting can  help  an  applicant  get  a 
job.  Many  colleges  offer  students  an 
opportunity  to  gain  experience 
through  internship  programs  con- 
ducted by  public  accounting  or  busi- 
ness firms.  ^ 

Anyone  working  as  '  a  "certified 
public  accountant''  mustJ^old  a  cer- 
-  tificate  issued  by  the  St^e  board  of 
accountancy":  All  states  use  the  CPA 
.  examination,  prepared  by  the  Ameri- 
can Institute  of  Certified  Public  Ac- 
countants, to  establish  certification. 
Most  successful  candidates  have  col- 
lege degrees,  and  three-fourths  of  the 
.  States  require  CPA  candidates  to  be 
college  graduates.   Nearly  all  States 
require  applicants  to  have  at^least  2 
yjears  of  public  accounting  experi- 
ence for  a  CPA  certificate. 

Requirements  vary,  but  more  than 
half  the  States  restrict  the  title  **pub- 
lic  accountant"  to  those  who  are  li- 
censed or  registered.  Some  States 
require  only  a  high  school  diploma 
while  others  require  2  years  of  col- 
lege or  more.  Information  on  re- 
quirements may  be  obtained  directly 
from  individual  State  boards  of  ac- 
countancy or  from  the  National  Scpci- 
ety  of  Public  Accountants. 


The  recognized  mark  of  cditnpe-^ 
tence  and  experience  in  the  field  of 
internal  auditing  is  the  designation. 
Certified  Internal  Auditor  (CIA). 
The  Institute  of  Internal  Auditors, 
Inc.,  confers  this  designation  upon 
candidates  who  have  completed  3 
years' experience  in  internal  auditing 
and  who  have  passed  a  four-part  ex- 
amination. Beginning  in  1978,  a 
bachelor's  degree  from  an  accredited, 
college  or  university  also  will  be  re-' 
quired. 

Persons  planning  a  career  in  ac- 
counting should  have  an  aptitude  for 
mathematics.  Neatness  anc^  accura- 
cy also  are  necessary.  Employers 
seek  applicants  who  can  handle  re- 
sponsibility and  work  with  little  su- 
pervision.      .  V 


To  get  to  the  top  in  the  profession, 
accountants  usually  must  continue 
their  study  of  accounting  even 
though  they  already  have  a  college 
^degree  or  professional  certificates. 
They'  may  participate  in  seminars 
sponsored  by  various  professional  as- 
sociations or  take  courses  offered  by 
their  employers.  A  growing  number 
of  States  require  both  CPA's  and  li- 
censed public  accountants  to  com- 
plete a  certain  nun>ber  of  hours  of 


for  all  occupations  through  the  mid- 
1980's  as  businesses  and  government 
agencies  continue  to  expand  in  size 
and  complexity.  In  addition  to  jobs 
resulting  from  growth,  many  thou- 
sands of  openings,  will  result,  each 
year  when  workers  die,  retire,  or 
leave  the  occupation.  ^ 

Demand  for  skilled  accountants 
will  rise  as  managers  rely  more  on 
accounting  information  to  make 
business  decisions.  For  example,^ffi- 


continuing  education  courses  beforex — cers  of  large  corporations  base  their 


their  licenses  can  be  renewed.  An 
increasing  number  of  accountants 
s^dy  computer  operation  and  pro- 
gramming to  adapt  accounting  pro- 
cedures to  new  data  processing 
methods.  Although  capable  ac- 
countants should  advance  rapidly, 
those  having  inadequate  academic 
preparation  may  be  assigned  routine 
jobs  and  find  promotion  difficult. 

Junior  public  accountants  usually 
start  by  assisting  with  auditing  work 
for  several  clients.  They  may  ad- 
vance to  intermediate  positions  with 
more  responsibility  in  1  or  2  years 
and  to  senior  position^within  anoth- 
er few  years,  ^n  largeV  firms,  tho^e 
who  deal  su(Mikfu\lY  with  top  indus- 
try exec utivePof ten  become  supervi- 
sors, managers,  or  partners,  or  trans- 
fer to  executive  positions  in  private 
firms.  Some  open  their  own  public 
accounting' offices. 

Beginning  management  account- 
ants often  start  as  ledger  account- 
ants, junior  internal  auditors,  or  as 
trainees  for  technical  accounting  po- 
sitions. They  may  advance  to  jobs 
such  as  chief  plant  accountant,  chief 
cost  accountant,  budget  director,  or 
manager  of  internal  auditing.  Some 
become  controllers,  treasurers,  fi- 
nancial vice-presidents,  or  corpora- 
tion presidents.  In  the  Federal  Gov- 
ernment, beginners  are  hired,  as 
trainees  and  usually  are  promoted  in 
a  year  or  so.  In  college  and  universi- 
ty teaching,  those  having  minimum 
training  and  experience  may  receive 
the  rank  of  instructor  without  tenure; 
advancement  and  permanent  faculty 
status  depend  upon  further  educa- 
tion and  teaching  experi9nce. 
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Employment  Outlook  n 

Employment  is  expected  to  in- 
crease about  as  fast  as  the  average 


decisions  concerning  proposals  such 
as  plant  expansion,  mergers,  or  for- 
eign^ investments *on  information 
about  the  financial  condition  of  the 
firm,  tax  implications  of  the  pro- 
posed action,  and  other  consider- 
ations. On  a  smaller  scale,  owners  of 
small  businesses  are  expected  to  rely 
more  and  more  on  the  expertise  of 
public  accountants  in  planning  their 
operations.  Government  legislation 
to  monitor  business  activity  also  is 
expected  to  add  to  the  demand  for 
accountants.  An  example  is  the  Pen- 
sion Reform  Act  of- 1974,  which  es- 
tablishes minimum  standards  for  pri- 
vate pension  plans.  This  and  other 
legislation  should  create  many  new 
jobs  for  management  accountants  to 
maintain  new  systems  and  public  ac- 
countants to  audit  them. 

Because  of  the  growing  complexity 
of  busine^ss,  college  gr^du&fes  will  be 
in  greater  demand  than  applicants 
who  lack  this  training.  Many  employ- 
ers prefer  graduates  who  have 
worked  part  time  in  a  business  or 
accounting  firm  while  in  school. 
Those  who  have  been  trained  in  a 
specific  phase  of  accounting  should  ^ 
find  ample  opportunities. 

As  data  processing  systems  contin- 
ue to  replace  manual  preparation  of 
accounting  records  and  statements, 
the  need  for  some  accountants  to 
perform  routine  tasks,  particularly  in 
large  firms,  may  be  reduced.  How- 
ever, many  opportunities  will  arise 
for  accountants  without  a  college  de- 
gree, mainly  in  small  businesses  and 
public  accounting  firms.  ; 

Earntngs  ^nd  Working 
Conditiotis 

*  Starting  salaries  of  beginning  ac- 
countants in  private  industry  were 
$1  1,500  a  year  in  1976,  according  to  ' 
a  survey  in  urban  areas.  Earnings  of 
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experienced  accountants  ranged  be- 
tween $15,400  and  $23,400,  depend^- 
ing  on  their  level  of  responsibility 
and  the  complexity  of  the  accounting 
system.  In  general,  experienced  ac- 
countants earn  about  twice  as  much 
as  nonsupervisory  workers  in  private 
indu«$i;v,  except  farming.  Chief  ac- 
countanlte  who  direct  the  accounting 
program jyf  a  company  or  one  of  its 
estabHihments  earned  between 
$20,500  and  $33,900,  depending 
upon  the  scope  of  their  authority  and 
size  of  professional  staff. 

According  to  the  same  survey,  be- 
ginning auditors  averaged  %\  1,800  a 
year  in  1976,  while  experienced  au- 
ditors' ear-nings'  ranged  between 
$16,100  and  $20,000. 

In  the  Federal  Civil  Service,  the 
entrance  salary  for  junior  account- 
ants and  auditors  was  about  $9,300 
in  1977.  Candidates  who  had  a  supe- 
rior academic  record  received  a 
starting  salary  of  about  $1  1,500.  Ap- 
plicants with  a  master's  degree  or  2 
years'  professional  experience  began 
at  about  $  14,100.  Accountants  in  the 
Federal  Government  averaged  about 
$21,800 ^year  in  1977. 

Acgfuntants  who  specialize  in  in- 
came^tax  preparation  work  long 
hours  under  heavy  pressure  during 
the  tax  season;  those  employed  by 
national  accounting  firms  may  travel 
extensively  to  conduct  audits  and 
perform  other  services  for  their  cli- 
ents. The  majority,  however,  work  in 
one  office  between  35  and  40  hours  a 
week,  under  the  same  general  condi- 
tions as  fellow  office  workers. 

Squrces  of  Additional 
^  ^Ihlormatlon 

Information  \about  "CPA's  and 
a6but  aptitude  tests  in  hi^h  schools, 
colleges,  and  public  accounting  firms 
may  be  obtained  from; 
American  Institute  of  Certified  Public  Ac- 
countants, 121 1  Avenue  of  the  Americas, 
New  York,'N.Y.  10036. 

Further  information  on  specialized 
fields  of  accounting  is  available  from: 
National  Assoctation  of  Accountants,  919 

Third  Ave.,  New  York,  N.Y,  10022. 
National* Society  of  Public  Accountants,  1717 

Pennsylvania  Ave.   NW.,  Washington, 

D.C.  20006. 
Institute*  of  Internal  Auditors,  249  Maitland 

Ave.,  Altamonte  Springs,  Fla.  32^^01. 


ADvltlTiSING  WORKERS 

(D.O.T.  050.088;  132.088;  141.081 
and  .168;  162.158;  and  164.068 
through  .168) 

Nature  of  the  Work 

Almost  every  business,  from  ^a 
small  grocery  store  to  a  large  bank, 
doe^  some  form  of  advertising  to 
pursuade  people  to  buy  its  products 
or  use  its  services.  Advertising  re- 
quires the  talents  of  people  in  many 
different  kinds  of  jobs.  Creative 
workers  sQch  as  writers,  artists,  and 
designers  develop  and  produce  ad- 
vertisements, while  people  with  busi- 
ness and  sales  ability  handle  the  ar- 
rangements for  broadcasting  the 
advertisements  on  radio'  and  televi- 
sion, publishing  then\^  newspapers 
or  magazines,  mailing  them  directly, 
or  posting  them  on  billboards.  The 
following  occupations  are  those  most 
commonjy  associated  with  advertis- 
ing. 

Advertising  managers  direct  the  ad- 
vertising program  of  the  businesses 
for  which  they  wo/c.  They  determine 
the  size  of  the  ad^rtising  budget,  the 
type  of  ad  and  the  media  to  use,  and 
what  advertising  agency,  if  any,  to 
employ.  Managers  who  decide  to  em- 
ploy an  agency  work  closely  with  the 
advertising  specialists  from  the  agen- 
cy. These  managers  may  supervise 
the  preparation  of  pamphlets,  bro- 
chures, or  other  materials  developed 
to  promote  the  firm's  products  or 
services.  Advertisin'g  managers  work- 
ing for  newspapers,  radio  stations, 
and  other  communications  media 
have  somewhat  different  duties. 
Thiey  are  responsible  for  selling  ad- 
vertising time  or  space,  and  do  work 
that  is  similar  to  the  work  of  sales 
managers  in  other  businesses. 

Account  executives  are  employed 
by  advertising  agencies  to  develop 
advertising  programs  for  client  firms 
and  individuals.  They  first  stud/ the 
client*s  sales,  public  image,  and  ad-^ 
vertising  problems,  afid  then  create  a 
program  that  suits  the  client*s  needs. 
In  most  agencies,  artists  and  copy- 
writers are  responsible  for  develop- 
ing the  actual  artwork  and*  advertis- 
ing copy,  but  in  $ome  small  agencies, 
the  account  executives  have  this  re- 
sponsibility. 


Research  directors  and  their  assis- 
tants study  the  market.  They  review 
possible  uses  for  the  product  or  ser- 
vice being  sold,  compare  its  advan- 
tages or  disa^ivantages  with  those  of 
competitors,  and  suggest  ways  of 
reaching  potential  buyers.  To  devel- 
op market  information,  these  work- 
^ers  may  survey  buying  habits  and  mo- 
tives of  customers,  or  try  out  sample 
ads  to  ffnd  the  theme  or  medium  that 
best  sells  the  product.  (See  the  state- 
ment on  marketing  research  workers 
for  more  information  on  this^occiipa- 
tion.) 

Advertising  copywriters  develop 
the  headlines  and  text  to  be  used  in 
'^he  ads.  By  studying  information 
about  the  product  and  its  potential 
customers,  they  are  able  to  write 
copy  aimed  at  the  particular  group  of 
customers  the  advertiser  seeks  to  at- 
tract. They  may  specialize  in  Writing 
copy  for  a  certain  group  of  people, 
such  as  business  managers,  teenag- 
ers, or  sports  lovers,  or  for  a  classr  of 
products,  such  as  cars  or  computer 
equipment.  Copywriters  usually 
work  closely  with  account  execu- 
tives. In  some  agencies,  they  may  be 
supervised  by  copy  chiefs. 

Artists  and  layout  workers  create 
the  visual  impact  of  an  ad  by  select- 
ing photographs,  drawing  illustra- 
tions or  figures,  and  selecting  the  size 
or  type  of  print  to  be  used  in  a  maga- 
zine or  newspaper  ad.  When  televi- 
sion commercials  are  planned,  they 
usually  sketch  sample  scenes  for  the 
client  id  consider,  (See  the  states 
ments  on  commerical  artists  and 
photographers  for  more  information 
on  this  type  of  work.  ) 

Media  directors  (or  space  buyers 
and  time  buyers)  negotiate  contracts 
for  advertising  space  or  air  time. 
They  determine  the  day  and  time 
when  a  television  commercial  will 
reach  the  largest  group,  of  prospec- 
tive buyers  at  the  lowest  cost.  To  Se- 
lect the  best  medium  for  the  advertis- 
er, media  directors  ijiust  know  the 
costs  of  using  various  media  and  the 
characteristics  of  the^udience 
reached  by  specific  publications  or 
television  stations. 

Production  managers  and  their  as- 
sistants arrange  to  have  the  ad  print- 
ed for  publication,  filmed  for  televi- 
sion, or  recorded  for  radio.  They 
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must  know  which  firms  or  freelance 
workers  will  be  able  to  produce  the 
best  ad  for  the  least  cost. 

Places  of  Employmeal 

In  1976,  about  180,000  people 
worked  in  jobs  requiring  consider- 
able knowledge  of  advertising.  Those 
employed  in  advertising  agencies 
were  heavily  concentrated  in  New 
York  City,  Los  Angeles,  and  Chica- 
go. 

Many  others  worked  in  the  adver- 
tising departments  of  manufacturing 
^rms,  retail  stores,  banks,  power 
companies,  professional  and  trade 
associations,  and  many  other  organi- 
zations. Some  people  had  advertising 
jobs  with  television  or  radio  stations, 
newspapers,  and  magazines.  Still  oth- 
er people  in  the  advertising  field 
worked  for  printers,  art  studios,  let- 
ter shops,  package  design  firms,  and 
similar  businesses. 

Training,  Other  Qualifications, 
and  Advancement 

Most  employers  prefer  college 
graduates.  Some  employers  seek  per- 
sons with  degrees  in  advertising  with 
'  heavy  emphasis  on  marketing,  busi-  ^ 
ness,  and  journalisnl;  others  prefer 
graduates  with  a  liberal  arts  back- 
ground (social  science,  literature, 
art.  And  other  disciplines);  some  em- 
ployers place  little  emphasis  on  the 
type  of  degree. 

No  particular  educational  back- 
ground is  equated  with  success  in  ad~ 
v.crtising.  In  fact,  relevant  worlc  expe- 
rience may  be  more  important  th^ 
educational  background.  Expe 
selling  ads  for  school  public 
radio  stations,  or  on  a  sur 
with  a  marketing  research  service, 
can  be  a  distinct  advantage  to  the 
jobseeker. 

Some  organizations  recruit  out- 
'  standing  college  graduates  for  train- 
ing programs  that  cover  all  aspects  of 
advertising  work.  In  other  firms,  em- 
ployees immediately  enter  a  specialty 
and  do  not  gain  such  all-round  expe- 
rience. Some  beginners  start  as  re- 
search or  production  assistants  or  as 
space  or  time  buyers.  A  few  begin  as 
junior  copywriters. 

Many  advertising  jobs  require 
imagination,  creativity,  and  a  flair  for 


language.  These  traits  are  especially 
important  to  artists,  layout  workers, 
and  account  executives.^  All  creative 
effort  must  be  directed  toward  the 
sales  function.  People  interested  in 
becoming  advertising  managers,  ac- 
count executives,  media  buyers,  and 
production  managers  must  be  able  to 
get  along  well  with  people  and  be 
able  to  sell  their  idfeas.  Research  di- 
rectors and  their  assistants  must  have 
an  understanding  of  human  behavior. 
All  advertising  workers  must  be  able 
to  accept  criticism  of  their  work  and 
be  able  to  function  as'part  of  a  team. 
Opportunities  for  advancement  in 
this  field  generally  are  excellent  for 
creative,  talentecj;  a'^d  hard-working 
people.  For  example,  copywriters 
and  account  executives  may  advance 
to  more  responsible  work  in  their 
specialties,  or  tp  managerial  jobs,  if 
they  demonstrate  ability  in  pealing 
with  clients:  Some  especially  capable 
workers  may  Jbecome  partners  in  an 
existing  agency,  or  they  may  estab- 
lish their  own  agency. 

Employment  Outlook 

Employment  of  advertising  work- 
ers is  expected  to  increase  faster  than 
the  average  for  all  occupations 
through  the  mid- 1 980 's.  Most  open- 
ings, however,  will  result  from  the 
need  to  replace  workers  who  die,  re- 


tire, or  leave  the  occupation  for  oth- 
er reasons.    "'^  ,  . 

The  growing  number  of^cpn-sumer 
an|i  industrial  goods  and  inWeasing 
competition  in  many  product  and 
service  markets  will  cause  advertis- 
ing exp^enditures  to  tise.  Such  expen- 
ditures also  may  be  spurred  by  the 
growing  tendency  toward  self  service 
in  retail  marketing.  An  additional 
factor  is  the  growing  need  of  small 
businesses  for  professional  advertis- 
ing services.  Employment  in  advertis- 
ing occupations  is  strongly  affected 
by  general  business  conditions  be- 
cause firms  expand  or  contract  their 
advertising  budgets  according  to 
their  financial  success.  Although  op- 
portunities should  be  favora6le  for 
highly  qualified  applicants,  particu- 
larly in  retail  advertising,  others 
seekinjg  entry  jobs  will  face  keen 
competition  because  the  glamorous 
nature  of  the  field  attracts  many  peo- 
ple. 

Local  television,  radio,  and  news- 
papers are  expected  to  increase  their 
share  of  tptal  advertising  expendi- 
tures while  direct  mail,  magazines, 
and  national  newspapers  continue  to 
lose  ground.  The  few  Very  large  agen- 
cies that  acpount  for  hearly  all  na- 
tional advertising  are  expected  to 
maintain  fast  growth  because  of  their 
expanding  international  business. 
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Advertising  can  b«  a  satisfylniB  caraar  for  persons  who  snjoy  yaHsty^  crsath/a  challsng* 

'   I  I  as,  and  compstWon.       •  '^i^i 
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Earnings  .and  Working 
CQQilltions 

Based  on  Iimii0cl  information,  an- 
nual salaries  for.  beginning  advertis- 
ing workers  with  bachelor's  degrees 
ranged  from nS8, 000  to  $10,000  in 
1976.  Higher^tarting  salaries  gener- 
ally were  paid  by  the  largest  firms  or 
advertising  agencies  to  outstanding 
applicants,  particularly  those  with 
advertising  experience. 

Salaries  of  experienced  advertising 
workers  varied  by  si:^^\^od  type  of 
firm^^as  well  as  by  type  of  job.  Ac- 
cording to  a  survey  of  advertising 
agenci<is  taken  in  1975,  average  acn- 
nual  salaries  of  workers  in  selected 
occupations  were  as  follows:  Chief 
executive  officer^  $45,3p0;  account 
f  supervisor,  $28,400;  account  execu- 
tive, $18,500;  executive  art  director, 
$24,400;  arl  director,  $17,100;  sen- 
ior layout  artist,  $  1 2,900;  junior  lay- 
out artist,  $9,300;  copy  chief, 
$22,300;  senior  copywriter,  $16,600; 
junior  copywriter,  $10,500;  media 
director,  $16,800;  space  or  time  buy- 
er, $9,400;  research  director, 
'  $24,000;  research  analyst,  $13,500; 
prodtr^ion  manager,  $14,400.  Sev- 
eral otner  surveys  yielded  these  re- 
y^Its:  In  1976,  the  top  advertising  of- 
\fi^eK  in  large  retail  firms  averaged' 
^ver^2,000  a  yAar;  in  1975,  the 
median  salary  of  advertising  direc-" 
Sors  in  large  banks  ranged  from 
$16,000  to  $17,000  a  year;  in  1975, 
the  average  salary  of  advertising 
managers  in  a  wide  variety  of  compa- 
nies ranged  from  $18,000  to  $34,000 
a  year,  depending  upon  the  annual 
sales  volume  of  the  firm.  Salaries  of 
advcrtisia^\ianag6rs  generally  are 
higher  in  consumer  than  industrial 
products  firms,  and  many  receive  in- 
centive compensation. 

People  in  advertising,  work  under 
great  pressure,  and  do  not  have  the 
job  security '  enjoyed  by  workers  in 
many  other  .occupations.  These 
workers  are  expected  to  produce 
quality  ads  in  ^as  short  a  time  as 
possible.  Sometimes  they  must  work 
long  or  irregular  hours  to  meet  dead- 
lines or  make  last-minute  changes. 
Account  executives,  copywriters, 
and  layout  workers  may  become 
frustrated  by  a  client*s  inability  to 
define  the  type  of  ad  he  or  she  wants 
for  a  product. 
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Advertising  can  be  a  satisfying  ca- 
reer for  p^sons  who  enjoy  variety, 
excitement  creative  challenges,  and 
competition.  Unlike  workers  in  many 
other  occupations,  advertising  work- 
ers experience  the  satisfaction  of 
having  their  work  in  print,  on  televi- 
sion, or  on  radio,  even  though  they 
remain  unknown  to  the  public  at 
large. 

Sources  of  Additional 
informafioh 

\  Information  oq  advertising  agen- 
cies and  the  careers  they  offer  is 
available  fronJ 

Americkrr^SSsdciation  of  Advertising  Agen- 
cies, 200  Park  Av6.  New  York,  N.Y. 
10017. 

for  additional  information  on  ca- 
reers and  a  list  of  colleges  that  pro- 
^vide  training  in  advertising,  contact: 

American  Advertising  Federation,  1225  Con- 
necticut Ave.  NW.,  Washington,  D.C. 
20036. 


BUYERS 

(D.O.T.  162.158  and  185.168.) 

Nature  of  the  Work 

The  Americans  have  been  invited 
to  a  private  showing  in  Paris.  Repre- 
senting ^a  major  New  York  depart- 
^therit  store,  they  sit  with  a  select 
"group  in  an  elegantly  furnished 
room.  They  watch  closely  as  graceful 
models  float  down  the  runway  before 
them  to  display  the  latest  creations 
by  the  world *s  mosT^amous  design- 
ers. After  some  consultation,  they 
make  choices  involving  thousands, 
perhaps  millions  of  dollars.  All  in  a 
day's  work.  - 

The  job  of  retail  buyer  often  brings 
to  mind  the  glamour  of  high  fawiion; 
indeed,  many  fashion  buyers  do  lead 
exciting,  fast-paced  lives  involving 
frequent  travel  abroad.  Not  every 
buyer,  however,  deals  in  fashion.  All 
merchandise  sold  in  a  retail  store — • 
garden  furniture,  automobile  tires, 
toys,  aluminum  pots,  and  canned 
soups  alike — appears  in  that  store  on 
the  decision  of  a  buyer.  Although  all 
buyers  seek  to  satisfy  their  stores* 
customers  and  sell  at  a  profit,  the 
kind  and  variety  of  goods  they  pur- 

■^5 


chase  depend  on.  the  store  where 
they  work.  A*buyer  for  a  small  cloth- 
ing store,  for  example,  may  purchase 
its  complete  stpck  of  merchandise 
from  -sportswear  to  formal  evening 
clothes.  Buyers  who  work  for  larger 
retail  businesses  often  handle  one  or 
a  few  related  lines  of  goods,  such  as 
n;ien's  wear,  ladies'  sportswear,  or 
children's  toys.  Some,  known  as  for-  ^ 
eign  buyers,  purchase  merchandise 
outside  the  United  States. 

In  order  to  purchase  the  best  selec- 
tion of  goods  for  their  stores,  buyers 
must  be  familiar  with  the  manufac- 
turers and  distributors  who  handle 
the  merchandise  tfiey  nd^d.  They 
also  must  keep  informjcd  ^bout 
changes  in  existing  products  and  the 
development  of  new  ones.  To  learn 
about  merchandise,  buyers  attend 
fasfiion  and  trade  shows  and  visit 
manufacturers'  showrooms.  They 
usually  order  goods  during  buying 
trips^  and  also  place  orders  with 
wholesale  and  manufacturers'  salesV. 
workers  who  call  on  them  to  display 
their  merchandise. 

Buyers  must  be  able  to  assess  ^he 
resale  value  of  goods  after' a  brief 
inspection  and  make  a  purchase  de- 
cision quickly.  They  are  aware  of 
their  stores'  profit  margins  and  try  to 
select  merchandise  that  will  sell 
quickly  at  we^^above  the  original  ^ 
cost.  Sjince  most  buyers  work  withip 
a  limited  budget,  they  must  plan  their 
purchases  to  keep  needed  items  al- 
ways in  stock  but  also  allow  for  unex- 
pected purchases  when  a  "good  buy" 
presents  itself. 

Because  buyers  purchase  mer- 
chandise for  their  firms  to  resell  (un* 
like  purchasing  agents  who  buy 
goods  for  direct  use  by  the  firm — see 
the  statement  on  purchasing  agents 
elsewhere  in  the  Handbook),  they 
must  know  what  motivates  customers 
to  buy.  Before  ordering  a  particular 
line  of  merchandise,  buyers  study 
market  research  reports  and  analyze 
past  sales  records  to  determine  what 
products  are  currently  in  demand. 
They  also  work  closely  with  assistant 
buyers  and  sales  clerks  whose  daily 
contact  with  customers  furnishes  in- 
formation about  consu  likes  and 
dislikes.  In  addition,  buyers  read 
fashion  and  trade  magazines  to  keep 
abreast  of  style  and  manufacturing 
trends;  follow  ads  in  newspapers  and 
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BuyMT  In  a  larg«  dapartmant  store  discusses.quallty  of  merchandise  wtth  manufactur- 
er's representative. 


Other  media  to  check  retail  competi- 
tors'  sales  activities;  and  watch  gen- 
eral economic  conditions  to  a^tici- 
^  pate  consumer  buying  patterns. 

Merchandise    managers  (D.O.T. 
185.168)  plan  and  coqrdinate  buying 
and  selling  activities  for  large  and 
medium-sized  stores.  They  divide  the 
budget  among  buyers,  decyde  how 
much  merchandise  to  stock,  and  as- 
sign each  buyer  to  purchase  certain 
'goods.  Merchandise  managers  may 
review  buying  decisions  to  insure 
that  needed  categories.,  of  goods  are 
in  stock,  and  help  buyers  to  set  gen- 
.  era!  pricing  guidelines. 

Buyers  and  merchandise  managers 
usually  have  very  busy  schedules  and 
\^eal  with  many  different  people  in 
the  course  of  a  day.  They  work  with 
manufacturers'  rejiresentatives,  oth- 
er store  personnel  including  store  ex- 
ecutives and  sales  workers,  and  cus- 
tt>mers.  Assisting  with  sales 
promotions  and  creating  enthusiasm 
among  sales  personnel  are  part  of  the  . 
buyer's  job,  and  he  or  she  [may  be 
asked  to  provide  information  such  as 
dress  sizes  and  product  descriptions 
to  the  advertising  department  for  a 
sales  prpmotion,  or  to  meet  with 
floor  sales  workers  before  a  new  line 


ERIC 


of  merchandise  is  introduced.  Some 
buyers  direct  assistants  wHp  handle 
routine  aspects  of  purchasing  such  as 
verifying  shipments;  others  supervise 
department  managers. 

Some  buyers  represent  large  stores 
or  chains  in  cities  where  many  manu- 
facturers are  located.  The  duties  of 
these  ''market  representatives"  vary' 
by  employer;  some  purchase  goods, 
while  others  supply  information  and 
arrange  for  store  buyers  to  meet  With 
manufacturers  when  they  are^^ 
town. 

New  technology  has  altered  the 
buyer's  role,  in  retail  chain  stores.  In 
the  past,  firms  employed  a  buyer  for 
each  store  or  group  of  stores  in  a 
local  area.  Now  cash  registers  con- 
nected to  a  computer,  known  as 
point-of-sale  terminals,  allow  retail 
chains  to  maintain  centralized,  up-to- 
the-miiiute  inventory  records.  With 
these  records,  a  single  garden  furni- 
ture buyer,  for  example,  can  pur- 
chase Jawn  chairs  and  picnic  tables 
for  the  entire  chain. 

Places  of  Employment 

In  1976,  approximately  109,000 
buyers  «and  merchandise  managers 
worked  for'  retail  firms.  Although 


jobs  for  buyers  are  found  in  all  parts 
of  the  country,  most/6bs  are  in  major 
metropolitan  are.^  where  .  retail 
stores  are  concentrated.  Market  rep- 
resentatives Work  for  buying  offices 
in  major  nyarket  areas  such  as'  Ne\y 
Yprk,  Chicago,  and  Dallas. 

Training,  Other  Qualifications, 
/and  Advancement 

^tive  education  programs  at 
*  thousa/h^Xof  high  schools  have 
launc^ed^>^areers  in  retailing  leading 
to  a  buy^BTjpositioii.  (Additional  in- 
form atioh  -  on .  diyfribirtive  ed  ucation 
appears  in  the/ statemdjit  on  retail 
trade  sales  workers  elsewhere  in  the 
Handbook.)  Indeed,  mairy  a  good 
uyer  began  in ya  stockroom  or  be- 
,  hmtd^  counter  and  workedVp  the 
ladderWithmit  any  college  training. 
However,  ne.w  buyers  will  find  d  col- 
lege degree  increasingly  necessary. 
Many  junior  and  4-year  c.ollec|ks  of- 
fer programs  in  marketing  bM  pur- 
chasing and  confer  thousa^ras  of  de- 
grees each  year.  In/addition, 
numerous  trade  schools  train  stu- 
dents fOr  careers  in  fasraon  merchan-  ^ 
dising.  Courses  in  merchandising  or 


marketing  may  help  in  getting  a  first 
jo-b,  but  most  employers  accept 
graduates  in  any  field  c  f  study  and 
train  them  on  the  job. 

Many  stores,  especially  the  larger 
ones,  have  formal  training  programs 
foj  management  or  ex/cutive  trains 
ees,  including  buyers.  These  pro- 
grams usually  lastfmm  6  to  8  months 
and  combine  classroom  instruction 
^in  merchandising  and  purchasing 
with  short  rotsUioni  to  various  jobs  in 
the  store.  Tmis  training  introduces 
Mhe  new  worker  to  store  operations 
and  policies,land  provides  the  funda 
mentals  of  niet^andising  and  man- 
agement as  wi 

T^he  trainee'k  first  job  is  likely  to  be 
that  of  assistant  buyer.  The  duties 
include  supervising  sales  workers, 
checking  invoices  oti  material  re- 
ceived, and  keeping  account,  of  stock 
on  hand.  Assistant  buyers  gradually 
assume  purchasing  responsibilities, 
depend in^/^pon  their  individual 
abilitiej^^d  the  size  of  the  depart- 
where  they  work.  Training  as 
an  assistant  buyer  usually  lasts  at 
least  a  year.  After  years  of  working  as 
a  buyer,  those  who  show  exceptional 
ability  may  advance  to  ||^erchandise 
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manager.  A  few  find  further  promo- 
tion to  top  executive  jobs  such  as 
general  merchandise  manager  for  a 
retail  . store  or 'chain.  The  length  of 
time  it  takes, to  reach  any  of  these, 
levels  depends  not  just  on  the  indi- 
vidual's ability  but  on  the  store's 
need  for  managenrierit  personnel.  The  ^ 
faster  the  company  grows,  the  great- 
er the  opportunity  for  a  worker  to 
acquire  responsibility. 

Buyers  should  be  good  at  planning 
and  decisionmaking  and  have  an  in- 
terest in  merchandising.  The>^  need 
leadership  ability  and  communica- 
tions^kills. to  supervise  sales  workers 
land  assistant  buyers  and  to  deal  ef- 
;fectively  with  manufacturers'  repre- 
sentatives and  store  executives.  Be- 
^  cause  of  the  fast  pace  and  constant 
pressure  of  their  work,  buyers  need 
physical  stamina  and  emotional  sta- 
bility. 

Employment  Outlook 

Employment  of  Ifuyers  is  expected 
to  grow  more  slowly  than  t^ie  average 
for  all  occupations  through  the  mid- 

,  I980's.  Centralized  buying  is  gaining 
popularity  among  chain  stores,  which 
are  expected  increasingly  to  domi; 
nate  general  merchandise  retailing. 
Although  anticipated  growth  of  in- 
dependent food  stores  should  partial- 
ly offset  these  trends,  they  will  still 
reduce  the  number  of  openings  for 
buyers.  Most  job  openings  will  arise 
each  year  from  the  need  to  replace 
workers  who  leave  the  occupatijpn. 

*  Competition  for  these  jobs  is  expect- 
ed to  be  keen,  for  merchandising  at- 
tracts large  numbers  of  college 
graduates  every  year.  Prospects  are 
likely  to  be  best  for  qualified  appli- 
cants who  enjoy  the  competitive  na- 
ture of  retailing  and  work  best  in  a 

Tdeminding,  fast-paced  job. 

Earnings  and  Working 
Conditions 

Buyers  for  discount'^epartment 
stores  and  other  mass  merchandising 
firms  are  among  the  most  highly  paid 
in  the  industry,  as  are  those  who  buy 
centrally  for  large 'chain  department 
stores.  '  M  ost  earned  between 
$15,000  and  $25,000  a  year  in  1976, 
though  many  earned  salaries  outside' 
this  range.  Merchandising  managers 
earned  considerably  more.  The  actu- 
al income  depends  upon  the  product 
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line  purchased,  the  sales  volume  of 
the  store,  and  the  individual-s-scnior-. 

.  Buyer^  often  earn  large,  bonuses 
for  exceptional  performance.  In  ad- 
dition, many,  stores  have  incentive 
plans,  Such  as  profit  sharing  and 
stock  options. 

Buyers  regulate  their  own  hours, 
and  often  work  more  than  40  hours  a 
week  because  of  special  sales,  con- 
ferences, and  travel.  The  amount  of 
traveling  a  buyer  does  varies  with  the 
type  of  merchandise  ^bought  and  the 
location  of  suppliers,  but  most  spend 
4  or  5  days  a  month  on  the  road. 
Merchandise  managers  also  travel 
frequently,  averaging  several  trips  a 
month  in  many  cases. 

.Sources  of  Additional 
Information 

General  information  about  a  ca- 
reer in  retailing  is  available  from: 

National  Retail  Merchants  Association.  100 
West  31st  St..  New  York^  N.Y,  10001. 
^  ■ 

Information  on  schools  that  teach 
retailing  is  ayailable  from: 


United  States  Office  of  Education.  Division  of 
Vocational/Technical  Education,  Wash- 
ington, D.C.  20202.      ,  ' 

National  ^Association  of  Trade  and  Technical 
Schools.  "202 J  L  St.  NW..  Washington, 

ID.C.  20036. 


CITY  MANAGERS 

'.(D.O.T.  188.118  and  188.168) 

Nature  of  the  Work 

Population  growth  and  industrial 
expansion  place  increasing  pressure 
on  housing,  transportation,  and  other 
facilities  of  cities.  Problems  associat- 
ed with  growing  modern  communi- 
ties, such  as  air  and  water  pollution 
and  rising  crime  rates,  also  demand 
attention.  To  cope  effectively  with 
these  problems,  many  communities 
hire, a  specialist  in  management  tech- 
niques—the city  manager. 

A  city  manager  usually  is  appoint- 
ed by  the  community's  elected  offi- 
cials and  is  responsiblp^directly  to 


A  cKy  manager  often  deals  with  members  of  the  community. 

^4 7  ^      .  > 
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them.  Although  duties  vary  by  city  nearly  9,000  persons  worked  as  ad- 
size,  city  managers  generally  admin-  ministrative  assistants,  department 
istei^  amk  coordinate  the  day-to-day^  head  assistants,  and  assistant  city 


operation^of  the  tity.  They  are  re 
sponsible  for  functions  such  as  tax 
collection  and  disbursement,  law  en- 
forcementj^nd  public  works.  They 
also  hirfe^partment  heads  and  their 
— -.^taffs  and  prepare  the  annual  budget 
to  be  approvW  by  elected  officials. 
In  addition,  they  study  current  prob- 
lems, such  as  traffic  congestion, 
crime,  or  urban  renewal,  and  report 
their  findings  to  the  elected  council. 

City  managers  must  plan  for  future 
growth  and  development  of  cities 
and  surrounding  areas.  To  provide 
for  an  expansion  of  public  services, 
they  frequently  appear  at  civic  meet- 
ings to  advocate  certain  programs  or 
to  inform  citizens  of  current  govern^ 
ment  operations. 

City  managers  work  clpsely  with 
planning  departments  to  coordinate 
new  and  existing  programs!  In  small- 
er cities  that  have  no  permanent 
planning  staff,  coordination  may  be 
done  entirely  by  the  manager.. 

To  aid  the  city  manager,  many 
cities  employ  manage fhent  assistants: 
assistant  city  managers,  department 
head  assistants,  and  adniinistrative 
assistants.  Under  the  manager's  di- 
rection, management  ass ist^^npixs  ad- 
minister programs,  prepare  reports, 
receive  visitors,  answer  correspon- 
dence, generally  help  to  keep  the  city 
government  functionin-g  smoothly. 
-  Assistant  city  managers  organize  and 
^coordinate  city  programs,  wpervise 
city  employees,  and  act  for  the' city 
manager  upon  occasion.  They  also 
.  may  assutne  responsibility  for  some 
projects,  such  4S  the  development  of 
a  preliminary  annual  budget.  Depart-^ 
ment  head  assistants  generally  are  re- 
sponsible for  one  activity,  such  as 
personnel,,  finance,  or  law  enforce- 
ment, but  they  also  may  assist  in  oth- 
er areas.  ^Administrative  assistants, 
also  called  executive  assistants  or  as- 
sistants to  the  city  manager,  usually 
do  administrative  and  staff  work  in 
all  departments  under  the  city  man- 
ager. For^iastance?  they  may  compile 
operating  statistics  or  review  and 
^analyze  \^ork  procedures. 

Places  of  Employment 

About  3,000  city  managers  were 
employed    in    1976.    In  addition. 
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managers.  Most  city  managers 
worked  for  cities  and  counties  that 
had  a  council-manager  form  of  gov- 
ernment. Under  this  type  of  govern- 
meint,  an  elected  council  appoints  a 
manager  who  is  responsible  for  the 
day-to-day  operation  of  the  govern- 
ment as  well  as  for  the  hiring  and 
firing  of  assistants,  department 
heads,  and  other  staff.  Many  other-* 
city  managers  worked  for  municipal- 
ities that  had  the  mayor-council  form 
of  government,  in  which  the  mayor 
appoints  the  city  manager  as  his  or 
her  chief  administrative  officer.  A 
few  city  managers  also  worked  for 
county  governments,  metropolitan  or  ^ 
regional  planning  organizations,  and 
councils  of  governments.  All  types  of 
local  governments  employed  man- 
agement assistants,  but  larger  juris- 
dictions generally  employed  them  in 
reater  numbers.  * 
Although  oyer  three-quarters  of  all 
city  managers  work  far  Small  cities 
having  less  than  25,000  inhabitants, 
many  larger  cities  also  employ  a  city 
manager.  About  half  of  the  cities 
having    a    population    of  between 
10,000  and  506,000  have  city  man- 
agers.   City  managers  wodcin  all 
States,  but  pnc-half  are  ^oncentrMed 
in  tfie  eastern  part  of  the  Nation. 

Training,  Other  Quiilificatlotis, 
and  Advancement 

A  master's  degree,  preferably  in 
publie  or  business  administration,  is 
becoming  essential  for  those'^eking 
a  career  in  city  management.  Al- 
though some  applicants  with  only  a 
bachelor's  degree  may  find  employ- 
ment, strong  competition  for  posi- 
tions, even  among  master's  degree 
recipients,  will  mak^the  graduate 
degree  a  requirement  most  entry 
level  jobs.  In  sortie  cases,  employers 
may  hire  a  person  with  training  in  a 
field  related  to  public  administration, 
such  as4 engineering,  recreation,  so-^ 
cial  work,  or  pdlitical  science. 

In  J  976,  185  colleges  and  universi- 
ties offered  graduate  degree  pro- 
grams in  publij:  or  municipal  admin- 
istration. Degree  requirements  in 
some  schools  include  successful 
completion  of  an  internship  program 
in  a  oSty  rpanagcr's  office.  During  this 
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internship  period,  which  may  last 
from  6  months  to  a  year,  the  degree 
candidate  observes  lorcal  government 
operations  and  does  research  under 
the  direct  supervision  of  the  city 
manager. 

Nearly  all  city  managers  begin  as 
management  assistants.  Most  new 
graduates  work  as  administrative  as- 
sistants to  city  managers  for  several 
years  to  gain' experience  in  solving 
urba^  problems,  c oord in aiiffgs public 
■  services,  and  applying  managenient 
techniques.  Others  work  in  a  govern^ 
nrient  department  such  as  finance,' 
public  works,  or  public  planning. 
They  may  acquire  supervisory  skills 
and  additional  experience  by  work- 
ing as  assistant  city  manager 'or  de- 
partment head  assistant.  City  manag- 
ers often  are  first  employed  in  small 
cities,  but  during  their  careers  they 
may  work  in  several  cities  of  increas- 
ing size. 

Persons  who  plan  a  career  in  city 
management  shou4d  like  to  work 
with  detail  and  to  be  a  part  of  a  team. 
They  must  have  sound  judgment, 
self-confidence,  and  the  ability  to 
perform  well  under  stress.  To  handle 
emergency  situations,  city  managers 
must  quickly  isolate  problems,  iden- 
tify their  causes,  and  provide  a  num- 
ber of  possible  solutions.  City  manag- 
ers should  be  tactful  and  able  to 
comrr^nicate  and  work  well  with 
people. 

City  managers'  also  must  be  dedi- 
cated to  public  service  since  they  of- 
ten put  in  Jong,  hard  hours  in  times  of 
crisis.  '  ^ 

Employment^6btlook  ^ 

Employment  of  city  managers  and^*' 
loQal  government  management  assis- 
tants is  expected  to  expand  faster 
than  the  average  for  all  occupations 
through  the  mid-l980's  as  manage- 
ment of  our  governments  becomes 
more  complex.  Examples  of  more  so- 
phisticated management  techn/ques 
include  computerized  tax  and  utility 
billing,  electronic  traffic  control,  and 
application  of  systems  analysis  to  ur- 
ban problems.  The  demand  for  city 
managers  also  will  increase  as  hxore 
cities  convert  to  the  council-manager 
form  of  government,  currently  the 
fastest  growing  form  of  city  govern- 
ment: Furthermore^  city  managers 
and  management  assistants  will  be 
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employed  by  other  types  of  local  gov- 
ernment to  help  elected  officials  with 
day-to-day  operations  of  gov^rn- 
*ment.  Increased  emphasis  on  region- 
al solutions  to  j^bah  problems  should 
result  in  additional  job  opportunities ' 
for  city  managers  and  management  . 
assistants  in  councils  of  government. 

Persons  who  sdek  beginning  man- 
agement assistant  jobs  may  face 
strong  competition  through  the  mid- 
1980's,  especially  if  they  do  not  have 
a  graduate  degree  in  public  adminis- 
tration or  related  management  expe- 
rience. Competition  should  be  keen 
ampng  the  growing  nuinber  of  ad- 
ministrative assistants,  department 
head  assistants,  and  assistant  city 
managers  for  the  relatively  fe^  city 
manager  positions.  However,  many 
of  those  unable  to  fmd  employment 
in  this  area  should  fmd  jobs  in  other 

fields  of  public  administration. 

< 

Earnln(|s  and  Working 
Conditions       v ' 

Salaries  of  city  managers  and  man- 
agement assistants  vary  according  to 
education,  experience,  job  responsi- 
bility, and  city  size.  Generally,  city 
managers'  earnings  are  very  high 
relative  to  the  average  earnings  for 
nonsupervisory  workers  in  private  in- 
dustry, except  farming.  In  1976,  av- 
erage annual  salaries  of  city  manag-^ 
ers  ranged  from  -about  $20,000  in 
cities  of  5,000  inhabitants  to  more 
than. $40, 000  in  cities  of  over 
100,000  inhabitants,  according  to 
the  International  City  Management 
Association.  The  average  annual  sal- 
ary for  all  city  managers  was  mpre 
than  $23,000.  City  managers  in  cities 
not  having  council-manager  govern- 
ments received  slightly  less. 

Salaries  of  management  assistants 
averaged  $17,000  in  1976,  and 
ranged  from  about  $12,000  in  small 
cities  to  more  than  $26V)00  in  large 
ones.  Salaries  of  assistant  city  manag- 
ers generally  were  higher  than  those 
of  other  management  assistants. 

City  managers  often  work  more 
than  40  hours  a  week.  Emergency 
problems  may  require  evening  and 
weekend  work  and  meetfngs  with  in- 
dividuals'and  citizen's  groups  con- 
sume additional  time. 

Fringe  'benefits  usually  include 
health  and  life  insurance  programs. 


pension  plans,  sick  leave,  vacation 
time,  and  often  a  car  for  official 
business.  Managers  generally  are  re- 
imbursed for  expenses  incurred  while 
attending  professional  meetings  and 
seminal. 

Sources  of  Additional 
Information 

.For  information  on  a  career  in  city 
management,  coritact:  .  ^ 

International  City  Management  Association,'' 
1140  Connecticut  Ave.  NW.,  Washing- 
ton, D.C.  20036.  \ 


COLLEGE  STUDENT 
PERSONNEL  WORKERS 

,(D.O.T.  045.108,  090.1  18  and  .168, 
129. 108, and  166.168) 

Nature  of  the  Woric 

A  student's  choice  of  a  particular 
institution  of  higher  education  is  in- 
fluenced by  many  faclors.  Availabil- 
ity of  a  specific  educational  program, 
quality  of  the  school,  cost,  and  loca- 
'  tion  all  may  play  important  roles. 

For  many  students,  however,  an 
equally  important  factor  is  the  insti- 
tution's ability  to  pro.vide  for  their 
housing,  social,  cultural,  and  recrea-^ 
.tional  needs:  Developing  and  admin- 
istering these  services  are  the  tasks  of 
college  student  personnel  workers. 


The  admissions  officer,  the  registrar, 
the  dean  of  students,  and  the  career 
planning  ahd  placement  counselor 
are  probably  the  best  known  among 
these.  Other  workers  that  make  up 
this  broad  occupational  field  include 
student  activities  and  College  union 
personnel,  student  housing  officers, 
counselors  in  the  college  counseling 
center,  financial  aid  officers,  and  for- 
eign student  advisers. 

Titles  of  student  personnel  work- 
ers vary  from  institution  to  institution 
and  from  program  to  program^ithin 
a  single  school.  Titles  also  vary  with 
the  level  of 'responsibility  within  a  ^ 
student  personnel  program.  The 
more  common  titles  include  dean,  di- 
rector, officer,  associate  dean,  assist- 
ant director,  and*'COunselor. 

^The  dean  of  students,  or  the  vice 
president  for  student  affairs,  heads 
the  student  personnel  program  at  a 
school.  Among  his  or  her  duties  are 
evaluating  the  changing  needs  of  the 
students  and  helping  the  president  of 
the  college  develop  institutional  poli- 
cies. For  exatHole;  to  meet  the  needs 
of  an  increasing  number  of  older, 
part-tl'fne  students,  colleges  and  uni- 
versities have  l>een  changing  policies 
in  areas  such  as  student  housing  and 
student  participation  in  decisions  pn 
graduation  requirements  and  <:ourse 
offerings.  In  addition,  the  dean  of 
students  generally  coordinates  a  staff 


student  financial  aid  p«raoiyi«l  h«lp  atud^nU  obtalnflnandal  support  for  thatr  oduca- 

■  a,  tlon. 
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of  associate  or  assistant  deans  who 
are  in  charge  of  the  specific  pro- 
grams thatTleal  directly  witB  the  stu- 
dents'.    '  : 

At  some  schools,  the  admissions 
office  and  the  records  office  are 
•!pp»tfti»n  Arltiii^^ityn.f  roun.xrlors  in- 
terview and  evaluate  prospective  stu- 
dents and  process  their  applications. 
They  may  travel  extensively  to  re- 
cruit high  school,  junior  college,  and 
older  students  and  to  acquaint  them 
with  opportunities  available  at  their 
college.  They  work  closely  with  fac- 
ulty, ^ministratbrs,  financial  aid 
persoMM,  and  public  relations  staff 
tp.>  determine  policies  for  recruiting 
and  admitting  students.  Personnel  in 
the  office  of  the  registrar  maintain 
the  academic  records  of  studer^ts  and 
provide  current  enrollment  statistics 
to  those  who  require  them  both  with- 
in the  college  and  in  the  community. 

Student  financial  aid  personnel 
help  students  obtain  financia.1  sup- 
port for  their  education.  Workers  in 
this  field  must  keep  well-informed 
about  the  sources  and  management 
of  all  forms  of  financial  aid — scholar- 
ships, grants,  loans,  employment,  fel- 
lowships, an4  teaching  and  research 
assistantships.  They  work  closely 
with  a^ftrfqistrators  and  the  adn^is- 
sio^s,  counseling,  business,  and  aca- 
d^ic -office  staffs. 

Career  planning  aJid  placement 
counselors^  sometimes  called  college 
placement  officers,  assist  students  in 
career  selections  and  also  may  help 
them  get  part-time  and  summer  jobs, 
r  On  many  campuses,  they  arrange  for 
prospective  employers  to  visit  the 
school  to  dis^U^  their  personnel 
fkeeds  and  to  interview  applicants. 
(For  farther  information  on  this 
field,  see  statement  on  college  career 
planning  a^d  placement  counselors.) 

The  student  personn^^l  staff  irf 
charge  of  student  activities  work  with 
m^^mbers  of  proposed  and  estab- 
lished student  organizations,  espe- 
cialiyWith  s^tudcnt  government.  The^ 
,help  the  student  groups  to  plan,  im- 
*plement,  and  evaluate  their  activi- 
ties. Often,  the  student  activities  staff 
will  assist  in  the  orientation  of  new 
students. 

^  ^^€fftleg^\urtion  staff  members  work 
with  students  to  provide  intellectual, 
cultural,  and  recreational  programs. 


Many  college  union  staff  memlters 
direct  the  operation  of  the  physical 
facilities^nd  services  of  the  jbuilding, 
such  as  food  and  recreational  servic- 
es, building  maintenance,  fiscal  plan- 
ning, and  conference  facilities. 

Student  housing  officers  sometimes 
live  in  the  dormitories  and,  in  gener- 
al, help  the  students  to  live  together 
in  harmony.  They  may  serve  as  coun- 
selors to  individual  students  with  per- 
sonal problems.  Housing  officers  also 
may  be  involved  ^  managing  the  fis- 
cal, food  service,  and  housekeeping 
operations  of  student  residences. 

Counselors  help  students  with  per- 
sonal, educational,  and  vocational 
prolsijems.  Students  rrrlS^y  come  to  the 
counselors  on  their  own  or  be  re- 
fci'red  by^afapulty  picmbeV,  a  resi- 
dence hall  counselor,  or  a. friend. 
Counseling  needs  maiy  arise  from 
lack  of  self-confidence  or  motivatibn 
on  the  part  of  the  student,  failure  jn 
academic  work,  desire  to  leave  col- 
lege or  transfer  to  another  college, 
inability  ^to  get  along  with  others, 
loneliness,  drug  abuse,  or  marriage 
problem!^.  In  addition,  there  is  a 
growing  trend  for  counselors  to  try  to 
reach  mcfrc  students  by  establishing' 
group  sensitivity  sessions  and  tele- 
phone "hotlines."  Counselors  often 
administer  tests  that  indicate  apti- 
tudes and  interests  to  students  ha^ng 
trouble  understanding  thems/ertves. 
Some  also  teach  in  the  college  or  as- 
sist with  admissions,  oriefitation,  and 
training  of  residence  hijl  staff.  (For 
further  information  on  l^is  field,  sec 
statement  on  psychologists.) 

Foreign  student  advisers  administer 
and  coordinate  many  of  the  services 
that  help  to  insure  ^successful  aca- 
demic and  social  experience  for  stu- 
dents from  other  countries.  They 
usually  assist  with  foreign  student  ad- 
missions, orientation,  financial  aid, 
housing,  English  as  a  foreign  lan- 
guage, aca'demic  and  personal  coun- 
seling, student-community  relation- 
ships, job  placement,  and  alumni 
relations,  tn  addition,  they  may  be  an 
adviser  for  intcrnationaf  associations 
a^d  nationality  groups  and  for  U.S. 
students  interested  in  study,  educa- 
tional travel,  work,  or  service  proj- 
ects ^broad.  ^ 

,  -f5a     .  ' 


Places  of  Empioyment  . 

An  estimated  57;000  college  stu- 
dent personnel  workers  were  em- 
ployed in  1976.  Every  college  and 
university,  whether  a  2-ycar  or  a  4- 
year  school,  has  a  staff  performing 
student  personnel  functions.  They 
arc  not  always  organized  as  a  unified 
program.  Large  colleges  and  univer- 
sities generally  have  specialized  staffs 
for  each^ personnel  function*  In  many 
small  colleges  a  few  persons  may  car- 
ry out  the  entire  student  personnel 
program. 

Training,  Other  Quaiifications, 
I  and  Advancement  ^ 

,  Because  of  the  diversity  in  duties, 
the  education  and  backgrounds  of^ 
college  student  personnel  workers 
vary  considerably.  Generally,  how- 
ever, a  master's  degree  is  preferred 
and  a  doctoral  degree  may  be  neces- 
sary for  advancement  to  top-level  po- 
sitions. Schools  oftcn-jprefer  persons 
with  a  bachelor's  degree  in  a  social 
science,  such^s  economics  or  histo- 
ry, and  a  master's  degree  in  istudent 
.personnel  work.  In  1976,  120  colleg- 
es and  universities  offered  graduate 
programs  in  this  area. 

Other  specialized  training  may  also 
b(j^equircd  for  some  student  person- 
nel occupatfons.  A  master's  degree  in 
clinical'or  counseling  psychology 
usually  is  required  for  Work  as  a  col- 
lege counselor.  This  degree  also  is 
helpful  in  other  student  personnel 
fields  such  as  career  planning  'and 
placement.  Familiarity  with  data  pro- 
cessing is  .an  asset,  especially  for 
work  in  admissions,  records,  or  fi- 
nancial aid.  Social  science  and  recre- 
ation degrees  also  are  useful,  as  is 
work  experience  in  business,  govern-  . 
ment,  or  educational  associations. 

College  student  personnel  workers 
must  bj2  interested  in,  and  able  to 
work  with,  people;^f  all  bacl^ounds 
and  ages.  They  must  have  tnte.  pa- 
tience to  cope  with  conflicting  viewr 
points  of  students,  faculty,  and  par- 
ents. PeJple  in  this  field  often  deal 
with  the  unexpected  and  the  unusual; 
therefore  emotional  stability  and  the 
ability  to  function  While  under  pres- 
sure are  necessities.  ^ 

Entry  level  positions  usually  are 
those  oT  student  activities  advisers, 
admissions  counselors,  financial  aid 
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cpunselors,  residence  hall  directors, 
and  assistants  to  deans.  Persons  with- 
out graduate  degrees  may  find  ad- 
vancement opportunities  limited.  A 
doctorate  usually  is  necessary  for. the 
top  student  personnel  positions. 

Employment  Outlook 

The  employment  outlook  for  col- 
lege student  personnel  workers  is 
likely  to  be  somewhat  competitive 
through  1985.  Tightenmg' budgets  in 
both  public  and  private  colleges  and 
universities,  are  expected  to  limit 


growth  in  ejnployment.  Student  per-     of  goods,  and  services.  For 


^The  American  Personnel  and  Guidance  Asso- 
ciation. 1607  New  Hampshire  Ave.  NW„ 
Washington.  D.C.  20009. 


CREDIT  MANAGERS 

(D.O.T.  168.168) 

Nature  of  the  Work 

^  Both  businesses  and  individuals 
may  require  credit  (the  postpone- 
ment of  payment  until  a  future  datie) 
to  meet  their  daily  needs  for  a  variety 

n^t 


sonnel  positions  least  likely  to  be  af- 
fected if  >9  me  reduaion  becomes 
necessary  are  those  in  admissions,  fi- 
nancial aid,  and  fecords.  Most  open- 
ings, will  result  from  the  need  to  re- 
place personnel  who  transfer  to  other 
positions,  retire,  or  leave  the  field  for 
other  reasons. 

Any  employment  growth  that  does 
occur  is  expected  to  be  in  }unior  and 
comniunity  colleges.  Enrollment  at 
this  lev^Lof  education  has  befen  rising 


forms  of  credit,  a  credit  manager:  has 
final  authority  to  accept  or  reject  a 
credit  application. 

In  extending  credit  to  a  business 
(commercial  9redit),.the  credit  man- 
ager, or^n  assistant,  analyzes  de- 
tailed financial  reports  submitted  by 
the  applicant,  interviews  a  represent- 
ative of  the  company  about  its  man- 
agement, and  reifiews  credit  agency, 
reports  to  determine  the  firm's  rec- 
ord in  repaying  debts.  The  manager 
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and  many  nevv  Schools  have  opened.  -  also  checks  at  banks  where  the  com- 
If  these  recent  ttends  continue,  some  '  pany  has  deposits  or  previously  was 
additional  student  personnel  workers  granted  credit.  In  extending  credit  to 
witfbe  ne^ed  in  2-year  institutions,     individuals  (consumer  credi^),  de.- 

tailed  rinancial  reports  usually  are 
not  available.  ^The  credit  manager 
^ust  reiy  mo/e  on  personal  inter- 
'^^iews,«trcdit  bureaus,  and  banks  td 
provide  iRiformation  about  the  per- 
son apply itig  for  credit. 

Particularly  in  large  organizations, 
iexe.cuJtive  level  credit  managers  are 
responsible  for  formulating  a  credit 
policy.  They  must  establish  financial 
standards  to  be  met  by  applicants 
and  thereby  determine  the  amount  of 
risk  that  their  company  wilf  accept 
when  offering  its  products  or  services 
for  sale  on  credit.  Managers  usually 
cooperate  with  the  sales  department 
in  de,vel<tping  a  credit  policy  liberal 
enough  to  allow  the  company's  sales 
to  increase  and  yet  strict  enOUgH  to 
deny  credit  to  customers  whose  abil- 
ity to  repay  their  debts  is  question- 
able. Mahy  credit  managers  establish 
offic'ef  procedures  and  supervise 
workers  who  gather  information, 
analyze  facts,  and  perform  general 
office  duties  in  a  credit  department; 
they  include  application  clefks,  col- 
lection ^vorkers,.  bookkeepers,  and 
secretaries. 

lot  ' 


Earnings  and  Workli^;. 
Conditions    ;  v> 

.Salaries  va^y  greatly  depending  on 
geographic  loca?tion  and  the.  size  of 
the  school.  According  to^the  limited  . 
datii.  available,  top  admihist^©TS 
with-^al^  least  5  years  of  experience^ 
avef^d  between  $28*000  ^  and 
$30,00(|^ear  in  1976.  In  the  larger 
colleges"  and  universities,  Salaries 
reached  as^high  as  $46,000. 

College  student  personnel  tj^orkers 
frequejiily  v/ok  more  than  a  40-hour 
week;  bftea  irregular  hours  and  over- 
time* Work  are  necessary.  Employ- r 
ment  in  these  occupations  usually  is 
on  a  I  2-month  , basis.  In  many 
schools,  they  are  entitled  to  retire- 
ment, group  medical  and  liife  insur-' 
'^ance;  and  sabbatical  and  other  bene- 
fits. .  ^ 

Sources  of  Ad(|ltibnal 
Information 

A  pamphlet,  Careers^  in  Higher 
Education,  is  available  from: 


In  sitialler  companies  that  handle  a 
limited  number  of  accounts,  credit 
managers  do  much  of  the  work 
of  granting  credit  themselves.  They 
may  intervie^  applicants,  analyze  the 
information  gained  in  the  interview, 
and  make  tlie  final  approval.  They 
frequently  m^st  coirtact  customers 
who  are  unable  or  refuse  to  pay  their 
debts.  They  do  this  through  writing, 
telephoning,  or  personal  contact.  If 
these  atteniPts  at  collection  fail, 
credit  managers  ma^^  refer  the  ac- 
count to  a  c£?^*ection  agency  or  assign 
an  attorney  to  take  legal  action. 

X  Place0[  of  Employment 

About  53*^00  persons  worked  as 
credit  managers  in  1976.  About  one- 
half  were  eifiPbyed  in  wholesale,  and 
!  retail  trade/^ut  many  others,  about 
one-tKird  of  the  total,  worked  for 
manufacturing  firms  and  financial  in- 
stitutions. 

Although  credit  is  granted 
throughout  the  United  State's,  mo?t 
credit  managers  v^^.ork  in  urban  areas 
where  many  financial  and  business 
establishments  are  located. 

Training;  QM^er  Oualificiiions, 
and"  Advancement^ 

:  A  college' degree  is  becoming  Mh- 
creasingly  important -fi^r  (en tr^  levet - 
jibs  in  credit  management,  fimpToy-  ' 
ers  usually  seek  persons  who  have 
majored  in  business  administration, 
economics,  or  accounting,  But  may 
also  hire  graduates  holding  liberal 
prts  degree^-  Some  employers  pro- 
mote high  s^^ool  graduates  to  credit 
manager  positions  if  they  have  Expe- 
rience in  cr^^H  collection  or  process- 
ing credit  ifi^Qrmatid'n,  •  -  - 
Newly  hired  workers  normally  be- 
gin as.  management  trainee^  and 
w^k^under  the  guidance  of  n|ore  ex- 
getienced  personnel  in  the  credit  de- 
paffment,  H^re  they  ^ain  a  through 
uir^erstan(J*ng  of  the  company's 
credit  proc^^Ures  and  policies.  They 
may  ap^lyz^Previous  credit  transac- 
tions to  lear^*  how  to  recognize  which  ^ 
applicants  ^hould  prove  to  be  good 
customers.  Trainees  also  learn  to 
d^al  with  credit  bureaus,  banks,  and 
other  businesses  that  can  provide  in^ 
formation  the  past  credit  dealings 
df  their  customers: 
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A  coll«g«  d«gre«  it  becoming  incraailngly  iAiportant  for  entry  level  Jobs  In  credit 

.management 


M&ny  formal  training  programs  are 
available  thrQugh  the  educational 
branches  of  the  associations  that 
servo  the  credit  and  finance  field. 
.  This  training  includes  home  study,, 
college'  and  university  programs,  and 
special  instruction  to  improve  begin- 
ners' skills  and  keep  experienced 

•  credit  maiikgers  aAvare  of  new  devel- 
opments    their  field. 

A  pefijSqn  interested  in  a  career  as  a 
Credit'^anager  should  be  able  to 
'analyze  detailed  information  and 
draw  valid  conclusions  based  on  this 
analysis.  Because  it  is  necessary,  to 
maintain  good  cjustoiner  relation- 
ships, a  pleasant  personality  and  the 
ahility  to  speak  and  write  effectively 
also  are  characteristkrs  of  the  suc- 
cessful credit  manage^ 

*  The  work  performed  by  credit 
managers  allows  them  to  become  fa- 
miliar with;  almost  every  phase  of 
their  company's  .business.  Highly 
qualified  and  experienced  managers 
can  advance  to  top-level  executive 
positions.  However,  in  small  arid  me- 
dium-sized companies,  such  ppportu 
nities  are  limited.  ' 


Employment  Outlpok 

Through  the  mid-1980's  employ- 
ment is  expected  to  grow  more  sloCv- 
ly  than  the  average  for  all  occupa- 
tions. Despite  this  relatively  slow 
growth^  many  jdbs  will  beconi|ie  avail- 


able each  year  due  to  the  need  to 
replace  persons  who  leave  Iffie  occu- 
pation. Although  there  will  be  oppor- 
tunities throughout  the  cou'ntry,  dm- 
ployment  prospects  should  continue 
to  be  best  for  well-qualified  jobseek- 
ers  in  metropolitan  areas. 

The  volume  of  credit  extended 
rose  very  rapidly  during  the  past  ciec- 
ade.  Jn  the  years  ahead,  businesses 
can  be  expected  to  require  increasing 
*  amounts  of  credit  to  secure  tb^  ma- 
terials for  production  and  obtain  fin- 
ished goods  for  eventual  resale.  It  is 
in  the  area  of  business,  credit  where 
demand  for  credit  managers  will  be 
strongest. 

Consumers,  whose  personal  in- 
comes have  risen,  are  expected  to 
finance  greater  numbers  d^^lgh- 
price(|  items^  In  addition,  the\se  of 
credit  for  everyday  purchases  is  ex- 
pected to  gr6\y  as  demand  increases 
for  recreation^^nd  household  goods 
as  well  as  for  consumer  services.  De- 
spite increases  ir\  consumer  debt,  the 
use  of  computers  for  storing  and  rie- 
trieving  information  will  enable  this 
greater  volume  of  information  to  be 
processed  more  efficiently.  The  use 
of^telecommunications  networks  en-- 
ables  retail  outlets  to  have  immediate 
Access  to  a  central  credit  office,  re- 
gardless of  distance.    .  ^ 

Another  factor  that  is  expected  to 
slow  the  growth  in  the  number  of 
credit  managers  is  the  increased  use 


of  bank  credit  cards.  As  stiDres  substi- 
tute bank  credit  cards  for\heir  own 
charge  accounts,  credit  departments 
ii^y  .be  reduced  or  eliminated.  • 

^     Earnings  and  Working  ^ 
Conditions 

In  1976,  credit  manager  trainees 
who  had  a  college  degree  earned 
annual  salaries  that  ranged  from  - 
about  $10,000  to  $11,000,  depend- 
ing on  the  type  of  employer  and  the 
geographic  location  oif  the  job. 

Assistant  credit  managers  aver- 
aged about  $12,000  to  $14,000  a 
year  'and  credit  managers  had  aver- 
age earnings  of  about  $17,000.  Indi- 
viduals in  top-level  positions  often 
earn  over^40,0P0  a"~year. 

Credit  tnanagers  normally  work 
the  standard  workweek  of  their  com- 
i?any— 35-40  hours,  but  some. work 
longer  hours.  In  wholesale  and  retail 
trade,  for  example,  ^  seasonal  in- 
crease in  credit  sales  can  produce  a 
greater  work  volume.  Some  credit 
imanagers  attend  conferences  spon- 
sored by  industry  and  professional 
organizations  where  manners  meet 
to  develop  and  discilss  nfew  tedh- 
niques  for  the  management  of^  cred- 
it department. 


Sources  o^Additionai 
/     y  information 

Information  about  a,  care^  in  con- 
sumer credit  may  be  obtained  from: 

International  Cdnsumer  Credit  Association, 
375  Jackson  Ave.,  St.  Louis,^Mo.  63130. 

National  Consumer  Finance^  Asso^iationr 
1000  16th  St..  NW..  Washington.  D.C 

^  20036.  ^ 


For  Information  ^oui  training 
program's  available  in  commercial 
credit,  write: 

National  Association  of  Credit^anagement. 
475  Park  Ave.  South,  New  York.  N.Y. 
I00I6. 


HOTEL  MANAGERS  AND 
ASSISTANTS 

(b.O.T.  163.1  18  and  187.118, 
.168) 

Nature  of  the  Work 

Hotel  managers  are  responsible  for 
operating  their  establishments  profit- 
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/^ably  and  satisfying  guest^.  They  de- 
termine room  rates  and  credit  policy, 
direct  the  operation  of  the  kitchen 
and  dining' rooms,  and  manage  the 
housekeeping,  accounting,  and  main- 
tenance* departments  (^f  the  hotel.. 
Handling  problems  and  coping  with 
the  unexpected  is  an  important  part 
of  the  job. 

Managers  whp  work  in  small  hotels 
may  do  much  of  the  front  office 
clerical^  work,  such  as  taking  room 
reservations  ansL>assigning  rooms.  In 
somie  small  hotels  and  many  motels, 
the  manager  is  also  the  owner  and 
may  be  responsible  for  all  aspects  of 
the  business. 

General  managers  of  large  hotels 
usually  liave  several  assistants'  who 
manage  various  parts  of  the  opera- 
tion. Because  the  hotel  I'estaurant 
and  cocktail  lounge  are  important  to 
the-  success  of  the  entire  establish- 
ment^ they  almost  always  ari^  operat- 
ed by^ managers  with  experience  in 
the  restaurant  field.  Other  areas  that 
usually  are  handled  separately  are 
advertising,  rental  of  banquet  and 
omeetir^g^cilities,  personnel,-  and  ac- 
counting. 

Large  hotel  and  motel  chains  often 

.centralize  some  activities,  such  as 
purcha$ing  and  advertising,  so  that 
individual  hotels  in  the  chain  may  not 
need  managers  for  these  depart- 
ments. Managers  who  work  for 
chains  may  be  assigned  to  organize  a 
^ewly  built' or  purchased  hotel  or  to 
reorganize  an  existing  hotel  or  motel 
that  is  not  operating  successfully. 


General  managers  of  large  hotels  usually 
have  several  assistants  who  manage  var- 
ious parts  of  the  operation. 
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About  137,000  hotel  and  motel 
managers  worked  in  1976.  Mor4 
than  a  third  were  self-employed. 

Training,  Other  Qualifications,  ' 
and  Advancement 

Experience  generally^  is  the.  most 
important  consideration  in  selecting 
managers.  However,  employers  in- 
creasingly are  emphasizing  college 
education.  A  bachelor*s  degree  in 
hotel  and  restaurant  adnrfihistration 
provides  particularly  strong  prepara-' 
tion  for  a  career  in  hotel  manage- 
ment. In  1976,  about  30  colleges  and 
universities  offeri^4j-year  programs 
in  this  field.  However,  applicants  to 
these  programs  may  face  increasing 
cpmpetition  in  the  coming  years.  The 
courses  in  hotel  work  that  are  avail- 
able in  many, junior  colleges  and 
technical  institutes  and  through  the 
American  Hotel  and  Motel  Associ- 
ation also  provide  a  good  back^- 
,  ground.  ; 

A  college  program  in  hotel  man- 
agement usually  includes  courses  in 
hotel  administration,  accounting, 
ecoifomics;  data  processing,  food 
service  management  and  catering, 
and  hotel  maintenance  engineering. 
Students  are  encouraged  to  work  in 
hotels  or  restaJ^ants  during  summer 
vacations  because  the  experience 
gained  and  the  cojptacts  made  with 
employers  may  help  them  to  get  bet- 
ter hdtel  jobs  after  graduation. 

Managers  should  have  initiative, 
self'discipline,  and  the  ability  to  or- 
ganize work  and  direct  the  work  of 
others.  They  must  be  abhe  to  concen- 
trate on  details  and  solve  problems. 

-Some  large  hotels  have  special  on- 
the-job  management  trainee  pro- 
grams in  which  tMinees  rotate  among 
"various  departments  to  acquire  a 
.thorough  knowledge  of  the  hotel's 
'operation.  Outstanding  employees 
who  have  not  had  college  training 
may  receive  financial  assistance  to 
help  them  acquire  a  degree. 

Most  hotels  promote  employees 
with  proven  ability^  usually  front  of- 
fice clerks,  to  assistaat  manager  and 
eventually  to. general  manager.  New- 
ly built  hotels*  particularly  those, 
without  well-established  on-the-job 
training  programs,  oftfen  prefer  expe^. 
rienced  personnel  for  managerial  po- 
sitions. Hotel  chains  may  offer  better 
oppoftunites  for  advancement  than 


independent  hotelsi  because  employ- 
ees can  transfer  to  another  hotel  in 
the  chain  or  to  the'central  office  if  an 
opening  occurs. 

Employment  Outfook 

Employment  of  hpfcl  managers  is 
expected  to  grow  more  slowly  thati 
the  average  for  all  occupations 
through  the  mid-1980's.  Some  job' 
openings  will  occur  as  additional  ho- 
tels and  motels  are  built  and  phain 
and  franchise  operations*  spread. 
However,  most  openings  will  occur 
as  experienced  managers  die,  retire, 
or  leave  the  occupation.  Applicants 
having  college  degrees  in  hotel  ad- 
ministration will  have  an  advantage 
in  seeking  entry  positions  and  later 
advancement. 

See  the  statement  on  the  Hotel 
Industry  elsewhere  in  the  Handbook 
for  information  on  earning^s  and 
workitig  conditions,  sources  of  addi- 
tional information,  and  more  infor- 
mation on  employment  outlook. 


INDUSTRIAL  TRAFFIC 
MANAGERS 

(D.offn84.168) 

,  Nature  of  the  Work 

Industrial  firms  want  to  receive 
raw  materials  and  deliver  customers' 
goods  promptly,  safely,  and  with 
minimum  cost.  Arranging  for  the 
transportation  of  materials  and  fin- 
"  ished  products  is  the  jobz-of  an  indus-  ^ 
trial  traffic  manager.  Industrial  traf- 
fic managers  analyze  various 
transportation  pors^ibilities  and 
choose  the  most  efficient  type  for 
their,  companies'  r^eeds — rail,  air, 
road,  water,  pipeline,  or  some  combi- 
nation.  T)ien  thej/  select  the  route 
and  the  particular  carrier.  To  make 
their  decision,  traffic  managers  con- 
sider'factors  such  as  freight  classifi- 
cations and.  regulations,  ffeight  . 
charges,  time  schedules,  size  of  ship- 
ments, and  loss  anc^gjamage  ratios. 
(This  statement  does  not  cover  traf- 
fic managers  who  sell  ♦tratispqrtation 
services  for  railroads,  airlines,  truck- 
ing firms',  and  other  freight  carriers.) 
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Indystrflal  traffic  mannflars  arranga  tha  tranaportatJon  of-matariala  and  ftnlahad  prod- 

ucta. 


Activities  of  industrial  traffic  hian- 
agers  range  froVi)  checking  freigh^ 
.  bills  to  deciding  whethei^  the  compa- 
ny should  buy  its  own  fleet  of  rail 
cars  or  trucks  or  contract  for  servit- 
es.  They  route  and  trace  shij)ments, 
arrange  with  carriers  for  transporta- 
'  tion  services,  p^bp.are  bills-  of  ladJng 
and  other  shipping  documents,  and 
handle  clairhs  for'  lost  or  damaged 
goods.  Traffic,  nr)  an  agers  keep  rec^ni^ 
ords  of  shipments,  freight  rates,  com- 
modity classifications^  and  applicable 
government  regulatipns.  They  also 
must  stay  informed  about  changing 
transportation  teclpiology. 

Traffic '  managers  ,  often  consult 
«with^  other  cQmpany  officials  about 
the  firm's  transportation  needs.  They 
may,  for  example,  wodc  with  produc- 
ti6n  dep;artment  personnel  to  plan 
snipping  schedules,  or  with  members 
of  the  purchasing  department  to  de- 


termine what  quantities  of  goods  can 
be  transported^ost  economically. 

Since  many  aspects 'of  transporta- 
tion are  subject  to  Federal,  State,  and 
local  government  regulations,  traffic 
managers  must  know  about  these  and 
any  other  legal  matters  that  apply  to 
their  companies'  shipping  opera- 
tions. High  level  traffic  managers 
represent  their  companies  before 
ratemaking  and  regulatory  bodies 
such  as  the  Interstate  Con\merce 
Commission,  State  commissions,  and 
local  traffic  bureaus. 

Places  of  Employment 

More  than  2 1 ,000  persons  were 
involved  in  industrial  traffic  manage- 
ment in  1976.  I  Although  most  jo  b^ 
are  fpun.d  in'  n^anufacturing  firms, 
some  traffic  managers  worr)c  for 
wholesalers  or  for  large  retail  stores. 
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Some  traffic  managers  wj^rk  for  cor 
suiting  firms  that  handler^transporta- 
tion  problems  for  clients;  a  few  run 
their  own  consultinga>usinesses. 

Training,  Other  Qualifications, 
and  Advancement 

Although  high  school  graduates 
with  experience  in  traffic  depart- 
ments sometimes  are  hire<)  as  traffic 
managers^  a*  college  education  is  in- 
creasingly important  in  this  field.  For 
some  kinds  of  work,  college  training 
is  required.  To  argue  cases  befbre  the 
Interstate  Commerce  Commission, 
for  example,  a  traffic  manager  must 
meet  standards  that  include  at  least  2 
years  of.  college.  Some  employers 
prefer  gi'aduates  of  technical  and 
trade  school  programs  in  traffic  man- 
,  agement.  Others  seek  college  and 
university  graduates  who  have  either 
majored,  or  taken  courses,  in  trans- 
portation, logistics,  physical  distribu- 
tion, management,  economics,  statfs-^ 
tics,  marketing,  computer  scien^e^*^ 
and  commercial  law.  ^ 

Industrial  traffic  training  is  avail- 
able through  colleges  and  universi- 
ties, technical  and  trade  schools^  and 
seminars  sponsored  by  professional 
associations.  More  than  100  colleges 
and  universities  offer  programs  or 
courses  in  traffic  management.  Col* 
lege  courses  in  this  field  often  are 
offered  as  part  of  a  major  program 
business  adJtninistration.  In  some  j 
leges  and- universities,  however,  traf- 
fic management  is  taught  in  depart- 
ments of  logistics,  transportation,  or 
marketing  and  distribution.  In  addi-  » 
tion  to  degree  programs  'at  the  asso- 
ciate, baccalaureate,  and  grac^ate 
levels,  a  number  of  colleges  and  uni- 
versities offer  workshops,  seminars;;*./ 
and  other  short-term  programs  in 
transportation  and  traffic  manage- 
ment. '  ' 

Industrial  traffic  managers  should 
be  able  to  analyze  numerical  and 
technical  data  isuch  as  freight  rates 
and  classifications  to  solve  transpor- 
tation problems.  The  job  also  rei- 
quires  the  ability  to ^  work  indepen- 
dently and  toy  present  facts  and 
figures  in  a, convincing  manner. 

Newly  hired  traffic  specialists  of- 
ten complete  shipping  documents 
and  calculate  freight  chargjss.  After 
gaining  experience,  they  do  fnore 
technical  work  such  as  analyzing 
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transportation  statistics.  A  compe- 
tent worker  may  advance  to  a  super- 
visory job  such  as  supervisor  of  rjates 
and  routes;  a  few  are  promoted  to 
assistant  traffic  manager  and  eventu- 
ally, to  traffic  manager.  Industrial 
traffic  managers  can  sometimes  help  ♦ 
their  chances  for  advancement  by 
participating  in  company-sponsored 
training  programs  or  taking  ad- 
vanced  courses  in  traffic  manage- 
ment. A  growing  number  are  certi- 
fied by  the  American  Society  of 
Traffic  and  Transportation,  Inc. 

Employment  Outlook 

Industrial  traffic  management  is  a 
relatively  small  occupation  and  is  ex- 
pected to  growi  about  as  fast  as  the 
average  for  all  occupations  through 
the  mid- logo's.  Openings  will  occur 
each  ycfar  as.  new  jobs  are.  created, 
and  as  traffic  maniigers  die,  retire,  or 
leavc^the  field  for  other  reasons.  Col- 
lege graduates -with  a  major  in  traffic  J 
managemerrt  or  transportation  can/ 
expect  first  consideration  for  thfe 
available  jobs. 

Growth  in  the  occupation  will  stem 
from  an  increasing  emphasis  on  re- 
ducing the  cost  of  re!ceiving  raw  ma- 
terials and  distributing  finished  prod- 
ucts. As  the  distance  between 
markets  becomes  greater  and  rate 
schedules  and  regulations  governing 
transportation  more  complex,  manu- 
facturers increasingly  will  require  the 
expertise  of  the  traffic  manager. 

Earningn  and  Working 
Conditions 

t  ■  '    ■   .  - 

Industrial  traffic  specialists*  sala- 
ries started  at  about  $1  1,000  a  year 
in  1976,  according  to  the  limited  in- 
formati6n  available.  Although  earn- 
ings of  ex^nenced  traffic  managers 
vary,  in  general  they  are  much  higher 
than  the  average  for  all  nonsupervi- 
sory  workers  in  private  industry,  ex- 
cept farming.  Some  traffip  executives 
earned  $50,000  a  year  or  more. 

Although  industrial  traffic  manag- 
ers usually  have  a  standard  work-' 
week,  some  of  them  have  to  spend 
time  outside  regular  working  hours 
preparing.'  reports,  attending  meet- 
ings, and  traveling  to  hearings  before 
State  and  Federal  regulatory  agen- 
cies. 


Sources  of  Additional 
Information 

^  Answers    to    specific  questions 

about  a  career  in  traffic  management 

are  available  from: 

American  Society  of  Traffic  and  Transporta- 
tk>n.  Inc.,  547  West  Jackson  Blvd.,  Chica- 
go, m.  60606.  - 

For  a  list  of  tolleges,  universities, 
and  technical  institutes  that  offer  in- 
stru<ttion  in  transportation  and  relat- 
ed areas,  see:  Directory  of  Transpor- 
tation Education,  published  in-  1976 
by  the  U.S  .department  of  Transpor- 
tation (Washington,  D.C.,  U.S.  Gov- 
ernment Printing  Office).  The  direc- 
tory is  available  in  many  school  and 
public  libraries. 

For  a  copy  of  the  American  Truck- 
ing Association's  Directory  of  Trans- 
portation Education  in  U.S.  Colleges 
and  Universities/y^Tile: 
American  Trucking  Associations,  Inc.,  1616  P 
St.  NW.,  Washington,  D.C.  20036. 

'For  information  on  proprietary 
schools  that  offer  programs'in  traffic 
management,  contact: 

National  Association  of  Trade  and  Technical 
Schools,  2021  L  St.  NW.,  Washington, 
D.C:  20036.  * 


LAWYERS 

(D.O.T.  I  10.108,  .1  18;  and 
119.168) 

Laws  permeate  every  aspect  of  our 
society.  They  regulate  the  entire 
spectrum  of  relationships  among  in- 
dividuals,- groups,  businesses,  and 
governments.  They  define  rights  as 
well  as  restrictions,  covering  such  di- 
verse human  activities  as  judging-and 
punishing  criminals,  granting  pat- 
ents, drawing  up  business  contracts, 
paying  taxes,  settling  labor  disputes, 
constructing  buildings,  and  adminis- 
tering wills. 

Because  social  heeds  and  attitudes 
are  continually  changing,  the 'legal 
system  that  regulates  our  social,  po- 
litical, and  economic  relationships 
also  is  subject. to  change.  The  task  of 
keeping  the  law  responsive  to  human 
needs  is  the  work  of  lawyers.  Also 
called  attorneys,  lawyers  are  the  link 
between  the  l^gal  system  and  society. 
To  perform  this  role,  they  must  un- 


derstand  the  world  around  th^  and 
be  sensitive  to  the  numerous  aspects 
of  society  that  are -touched  by  the 
law.  They  must  comprehend  not  only 
the  words  of  a  particular  statute,  but 
thd  human  circumstances  it  address- 
es as  well. 

As  our  body  of  Jaws  grows  mor§ 
voluminous  and  complex,  as  the  legal 
system  takes  on  new  regulatory  tasks 
in  social  welfare,  racial  integration, 
energy  conservation,  and  other* 
areas,  the  work  of  lawyers  takes  on 
.  wider  significance. 

^^^"Tj^rture  of  the  Work 

Lawyers  perform  a  wide  variety  of 
tasks,  but  certain  basic. activities  are 
common  to  nearly  every^ attorney's 
work.  Probably  the  most  fundament- 

"al  of  all  is  interpretation  of  the  law. 
Every  attorney,  whether  representing 
the  defendant  in  a  murder  trial  or  the 
plaintiff  (suing  party)  in  a  lawsuit, 
combines  an  understanding  of  the 
relevant  laws  with  knowledge  of  the 
facts  in  the  particular  case  in. order  to 
determine  how  the  first  affects  the 
second.  Based  on  this  determination, 
the  attorney  decides  what  courses  of 
^Kion  would  best  serve  the  interests, 
ofthe  party  he  or  she  represents. 

In  order  to  interpret  the  law 
knowledgeably,  lawyers  do  research. 
They  must  stay  abreast  of  their  field, 
in  both  legal  and  nonlegal  matters. 
An  attorney  representing  electronics 
inanufacturers,  for  example,  must 
follow  trade  journals  as  well  as  the 
latest  Federal  regulations  affecting 
his  or  her  clients.  Attorneys  in  the 

iState  Department  must  remain  well- 
versedMn  current  events: and  interna- 
tional law,  while  divorce  lawyers' 
spend  a  certain  portion'  of  their  time 
reading  about  the  changing  role  of 
the  family  in  modern  society.  Re- 
search also  includes  spe;cific,*  in- 
depth  reading  on  the  legal  questions 
or  substantive  matters  of  an  individ- 
ual case.  In  ^ny  event,  the  over- 
whelming volume  of  literature  to  be 
digested  requires  a  lawyer  to  conduct 
research  efficiently,  quickly  picking 
out  and  evaluatinjg  the  substance  of  a 
particular  article  or  court  case.  ^ 
Usually  a  lawyer's  work  also  in- 
volves contact  with  people.  Attor- 
neys consult  with  their  clients  to  $ie- 
termine  the  details  of  their  specific 
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problems,  advise  them  of  the  law, 
and  suggest  actions  that  might  or 
must  be  talcen.  To  be  effective,  a  law- 
yer learns  to  deal  with  people  in  a 
courteous,  efHcient  fashion. 

Finally,   most  lawyers  must  iip 
some  writing  in  the  course  of  their 
work.  This  may  take  the  form'  of 
reports,  legal  br}efs,'or  administra- 
tive paperwork.  In  all  cases,  the  at- 
torney calls  upon  his  or  her  ability  to 
communicate  clearly  and  precisely. 
The  more  detailed  aspects  of  the 
.  legal  profession  depend  upon  the 
lawyer's  individual  field  and  position. 
^  Most  lawyers  are  engaged  in  general 
practice  and  handle  all  kinds  of  legal 
work  for  clients.  They  counsel  the  ' 
individual  who  wants  to  buy  proper- 
^  ty,  make  a  will,  sign  a  contract,  or 
settle  an  estate.  These  lawyers  per- 
form whatever  tasks  are  necessary  to 
help  their  client  comply  with  the  law. 

A  significant  number  specialize  in 
one  branch  of  law,  such  as  corporate, 
criminal,  labor,  patent,  real  estate, 
tax,  or  international  law.  Communi- 
cations lawyers,  for  example,  may 
represent  radio  and  tel^ision  sta- 
tions in  their  dealings  with  the  Feder- 
ar  Communications  Commission 
(FCC),  They  Jjelp  established  sta- 
tions prepare  and  file  license  renewal 
applications,  employment  Reports, 
and  other  <jocuments  required  by  the 
FCC  on  a  regular  basis.  They  also 
keep  their  clients  informed  of  chang- 
es in  FCC  regulations.  Coram unica-  , 
'  tions  lawyers  give  similar  assistance 
to  individuals  or  corporations^  Wish- 
ing to  buy  or  sell  a  station  or  establish 
\  a  new  one.  • 
Other  lawyers  specialize  in  repre- 
senting public  utilities  before  the 
Federal  Power  Commission  (FPC) 
and  other  regulatory  agencies.  For 
example,  they  handle^  matters  involv- 
ing the  reasonableness  of  utility 
rates.  They  help  a  firm  develop  its 
case,  assist  in  preparing  striategy,  ar- 
guments, and  testimony,  prepare  fhe 
case  for  presentation  at  a  trial  or  ad- 
^ministrative  hearing,  and  arguis  the 
case.  These  lawyers  also  keep  clients 
.  informed  about  changes  in  regula- 
tions and  advise  them  as  to  the  legal- 
ity of  their  actions. 

Private  practitioners  specialize  in 
other  areas,  too.  Some  draw  up  wills, 
trusts,  contracts,  mortgages,  and  oth- 
er legal  documents;  conduct  out-of- 


Corporate  lawyers  reviewing  legal  matters  pertaining  to  the  company. 
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court  negotiations;  and  do  investiga- 
tive and  other  legal  work  to, prepare 
for  trials.  Some  may  act  as  trustees 
by  managing  a  person's  property  and 
funds;  or  as  executors  by  -seeing  that 
the  provisions  of  their  client's  will  are 
'carried  out.  A  small  number  of  law- 
•jyters  dfeyd^J«^thl;ms51Ves  entirely  to 
.  et5urtro6nr^OT^^  incteastngniim- 
ber  haHiiie  <wly  so-cailed  jpublic  irf^ 
terest  cases.  These  ca^es,  either  civil 
or  criminal,  have  a  potential  impact 
extending  well  beyond  the  individual 
client.  Attorneys  who  take  these 
cases  hope  to  use  them  as  a  vehicle 
for  legal  and  social  raform.  ^ 

Some  lawyers  are\employed  full 
time, by  a  single  clieij^  Knpwn  as 
house  counsel,  these  lawyers  usually 
work  for  a'corporate  firm,  advising 
and  acting  on  legal  questions  that 
arise^from  the  company's  business 
activities.  These  questions  may  in- 
volve [Patents  for  new  productions, 
FTC  regulations,  a  business  contract 
with  another  company,  or  a  Collec- 
tive bargaining  agreement  with  a 
union.  ^ 

Attorneys  employed  at  the  various 
levels  of  government  constitute  still 
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another  category.  Crin^iinal  lawyers 
may  work  in  the  office  of  a  State 
attorney  generaf;  they  also  may  be 
employed  by  a  prosecutor's  or  public 
defender's  office,,  or  by  the  court 
itself.  At  the  Federal  level,  attor?hJ§i^ 
perform  investigations  for  the  Justice^^w 
Department  and  regulatory  agencies. 
^  Lawyers  at  every  level  of  govefrnment 
"a^  help  develop  laws  and  programs; 
they  prepare  drafts  of  proposed  legis- 
lation, establish  law  enforcement 
procedures,  ^nd  argue  cases.         4^  « 

Many  people  who  have  legal  train- 
ing do  not  work  as  lawyers  but  use 
their  knowledge  of  law  in  other  occu- 
pations. They  may,  for  examjDle,  be 
journalists,  management  consultants,  « 
financial  analysts,  insurance  claim 
adjusters,  tax  collectors,  probation 
officers,  and  credit  investigators.  A 
legal  background  also  is  an  asset  to  v 
Jhose  seeking  or  holding  public  of- 
•fi'ce.. 

Places  of  Employment 

About  396,00(Kpersons  worked  as 
lawyers  in  1976,  Almost  three- 
fourths  of  them,  280,000,  practiced 
privately,  with  about  40  percent  in 
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solo  practice  and  the  other  60  per- 
cent working  ia^law  firms.  Of  the  re- 
maining 116,000,  about  one-third 
were  employed  as  house  counsel  by 
.various  business  fifms;  one-fourth 
worked  in  the  Fedferal  Government; 
the  remainder  held  positions  in  State 
aPtQ  local  government.  In  addition, 
^|;^out  8,000  lawyers  taught  full  or 
1  part  time  in  law  schools.  Some  sala- 
ried lawyers  also  have  independent 
practices;  others  do  legaPwork  part 
time  while  ip  another  occupation. 

Training,  Other  Qualifications, 
and  Advancement 

In  order  to  practice  law  in  the 
courts  of  any  State,  a  person  must  be 
admitted  to  \\s  bar.-  Applicants  for 
admission  to  the  bafr  must  pass  a 
written  examination;  however,  a  few 
States  drop  this  requirement  for 
graduates  of^their  own  law  schools. 
Lawyers  who  have  been  admitted  to 
the  bar  in  one  State  occasionally  may 
be  Admitted  in  another  without  tak- 
ing an  examination  provided  they 
meet  that  State's  standards  of  good 
moral  character  and  have  a  specified 
perjod  of  legal  experience.  Each  Fed- 
eral court  or  agency  sets  its  own 
qualifications  for  those  practicing  be- 
forJ  it.  - 

To  qualify  for  the  bar  examination 
in  most  States,  an  applicant  must 
have  completed  3  years  of  college 
and  have  graduated  from  a  law 
schooi  approved  by  the  American 
Bar  Association  (ABA)  or  the  proper 
State  authorities.  (ABA  approval  sig- 
nifij^s  that  the  law  school  iMtis  the 
minimum  Standards  necessary  to  al- 
low its  graduates  to  take  the  baf 
exam  and  practice  law  in  any  Sta{e. 
Graduates  of  nbnapproved  schooh 
are  restricted  to  the  State  in  whiflfi 
the  school  is  located.)  A  few  States 
accept  the  study  of  law  whblly  in  a 
law  office  or  in  combination  with 
study  in  a  law  school;  only  California 
accepts  the  study  of  law  by  corre- 
spondence as  qualification  for  taking 
the  bar  exam.  Several  States  require 
registration  and  approval  of  students 
by.  the  State  Board  of  Examiners,  ei- 
ther before  they  enter  law  school  or 
during  the  early  years  of  legal  study. 
In  a  few  States,  candidates  must  com- 
plete clerkships  before  they  are  ad- 
mitted to  the  by. 


Although  there  is  y^o  nationwide 
bar  exam,  most  States  and  the  Dis- 
trict of  Columbia  participate  in  the 
Multistate  Bar  Exammanbrr  (MBE). 
The  MBE,  covering  issues  of  broad 
intdtest,  lis  given  in  addition  to  the 
State  bas  exam;  how  the  MBE  score 
is  treated  varies  from  State  to  State. 

The  required  college  and  law 
schpol  education  usually  takes  7 
years  of  full-time  study  after  high 
school — 4  years  of  undergraduate 
study  followed  by  3  years  in  law 
school. '  Although  a  number  of  law 
schools  accept  students  after  3  years 
of  college,  an  increasing  number  re- 
quire applicants  to  have  a  bachelor's 
degree.  To  meet  the  nfeeds  of  stu- 
'dents  who  can  attend  only  part  time, 
a  number  of  law  schools  have  night 
or  p^-time  divisions  wilich  usually 
require^  4  years  of  study.  In  1976, 
about  one-fifth  of  all  graduates  of 
ABA-approved  schools  were  part- 
time  students.  ,[ 

Competition  for  admission  to  law 
school  has  become  intense  in  the  last 
few  years.  Enrollments  rose  very  rap- 
idly between  1969  and  1972,  and, 
according  to  one  estilfnate,  applica- 
tions outnumbered-  available  open- 
ings by  almost  10  to  1  in  the  mid- 
1970's.  Although  the  increase  in  en- 
rollments is  expected  to  slow  by  the 
1980's,  law  school  admission  will  re- 
main the  first  of  several  hurdles  for 
prospective;  lawyers. 

Preparation  for  a  career  as  a  law- 
yer really  begins  in  college.  Although 
there  is  no  such  thing  as  a  ^'prelaw 
major,"  the  undergraduate  program 
alniost  always  makes  a  difference. 
Certain  courses  and  activUies  are  de- 
sirable because  they  give  the  student 
the  skills  needed  to  succeed  both  in 
law  school  and  in  the-profession.  Es- 
sential skills— the  ability  to  >vrite,  to 
read  and\analyse,  to  think  cd^eptu*- 
ally  and  iWically,  and  to  communi- 
cate verba^Jy-^are  learned  during 
high  school  an^vcollege.  The  best  un- 
dergraduate program  iscone  that  cul- 
tivates these  skills  while  at  the  same 
time  broadening  the  student's  view  of 
the  world.  Majors  in  ,the  social  sci- 
ences, natura^l  sciences,  and  human- 
ities all  fill  the  bill,  as  long  as  the^ 
student  does  net  specialize  too  nar- 
rowly. ( 

Students  i\teVestcd  in  a  particular 
aspect  of  the  Jbw  may  find  it  helpful 


to  take  related  courses;  for  example, 
engineering  and  science  courses  for 
the  prospective  patent  attorney,  and 
accounting  for  the  future  tax  lawyer. 
In  addition^  typing  is  advisable  simply 
for  convenience  in  law  school.  - 

Acceptance  by  .most  law  schools 
depends  on  the  applicant's  ability  to 
demonstrate  an  aptitude  for  the 
study  of -law,  usually  through  good 
grades  and  the  Law  School  Admis- 
sion Test  ,(LSAT),  admmistcred  by 
the  Educational  Testinfif  Service.  In 
1976,  163  law  schools  fpd  American 
Bar  Association  apprcTval.  Others— 
chiefly  night  schools  —  were  ap- 
proved by  State  authorities  only. 

The  first  year  or  year  and  a  half  of 
law  school  generally  is  devoted  to 
fundaitiental  courses  such  as  consti- 
tutional law,  contracts,  property  law, 
and  judicial,  procedure.  In  the  re- 
maining time,  students  may  elect  spe- 
cialized courses  in  fields  such  as  tax, 
lalJbr,  or  corporation  law.  Practical 
experience  often  is  acquired  by  par- 
ticipation in  school-sponsored  legal 
aid  activities,  in  the  schooTs  practice 
court  where  ^dents  conduct  trials 
under  the  supervision  of  experienced 
lawyers,  and  through  writing  on  legal 
issues  for  the  school's  law  journal. 
Graduates  receive  the  degree  ot  juris 
doctor  (J.D.)  from  most  schools  as 
the^  firsf  professional  degree.  Ad- 
vanced study  often  is  desirable  for 
those  planning  to  specialize,  do  re- 
search, or  teach  in  law  schools. 

The  practice  of  law  involves  a 
great  deal  of  responsibility.  Persons 
planning  careers  in  law  should  like  to 
work  with  people  and  ideas,  and  be 
able  to  wirf  the  confidence  of  their 
clients. 

Most  b^inning  lawyers  start  in 
salaried  positions,  although  some  go 
into  independent  practice  immedi- 
ately after  passing  the  bar  examina- 
tion. Newly  Hired  salaried  attorneys 
usually  act  as  research  assistants  (law 
clerks)  to  experienced  lawyers  or 
judges.  After  several  years  of  pro- 
gressively responsible  salaried  em- 
ployment, many  lawyers  go  into 
practice  for  themselves..  Some  law- 
yers, after  years  of  practice, become 
judges. 

Employment  Outlook 

A  rapid  increase  in  the  number  of 
l^w  school  graduates   has  created 
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keen  competition  for  the  available 
jobs.  In'the  years  ahead,  the  number 
of  graduates  is  expected  to  increase 
« further  ,  and  intensify  this  competi- 

Employers  will  be  selective  in  hir- 
ing new  lawyers/Graduates  of  well- 
known  law.^chools  and  those  who 
>  rank  high  iii  theis.  clasps  should  find 
IMlaried  positions  with  law  firms,  on 
of  corporatiohs  and 
T)cies;'"and  as  law 
^Kj^di^es  of  less 
s  and  th^se  with 
ating^  will  experi- 
Ity  in  finding  sala- 
'€r,  many  will  find 
xix  fields  where  legal 
as^Ccf  bCTt  not  normally  a 
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ToyHienl  of  lawyers  is  ex- 
jJ^toW  faster  than  the  aver- 
Stlier  occupations  through 
[9^^s  as  increased  business, 
population  create  a  de- 
mand f&r"^torneys^^  to  deal  with  a 
growing  number  of  legal  questions. 
Supreme  Oourt  decisions  extending 
the  right  to  counsel  for  persons  ac- 
'  ycused  of  lesser  crimes,  the  growth  of 

(legal  action  in  the  areas  of  consumer 
protection,  the  environment,  and 
safety,  and  an  expected  increase  in 
the  use  of  legal  services  by  middle- 
income  groups  through  prepaid  legal 
service  prograiHs  also  should  provide 
employment  opportunities.  Other 
jobs  will  be  created  by  thi  need  to 
replace  lawyers  who  die,  retire,  or 
leave  the  occupation  for  other  rea- 
sons. 

Prospects  for  ^establishing  a-^ew 
practice  probably  will  continu^o 
best  in  small  towns  and  expandin'g 
suburban  areas,  as  long  as  there  al- 
ready exists  an  active  market  for  le- 

1^  gal  services  in  which  the  new  lawyer 
can  find  Clients.  In  such  communities 
competition  is  likely  to  be  less  than  in 
big  cities  and  new  lawyers  may  find  it 

'  easier  to  become  known  to  potential 
clients;  also,  rent  and  other  business 
costs  are  somewhat  lower.  Neverthe- 
less, starting  a  new  practice  will  re- 
main an  expensive  and  risky  proposi- 
tiori  that  should  be  weighed 
carefully.  Salaried  positions  will  be 
lifnited  largely  to  urban  areas  where 
the  chief  employers  of  legal  talent — 
^government  agencies,  law  firms,  and 
big  corporations — are  concentrated. 
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Earnings  and  Working 

Zitions  ' 
ig  practice  in  1 976 
earned  a  wide  range  of  starting  sala- 
ries—from about  $10,000  to  $23,000 
.  a  year.  Most  YelT  in  the  $15,000  lo 
$18,000  range.  Factors  affecting  the 
-salaries  offered  to  new  graduates  in- 
clude: th6ir  academic  records;  type, 
size,  and  location  of  their  employers; 
and  whether  the  new  lawyer  has  any 
specialized  educational  background 
that  the  employer  requires.  The  field 
of  law  makes  a  difference,  too.  Pat- 
ent lawyers,  for  example,  tend  to 
earn  more  than  general  corporate  at- 
torneys. Lawyers  with  at  least  a 
year's  experience  working  in  manu- 
facturing and  business  firms  earned 
about  $18,000  a  year;  those  with  a 
few  years  of  experience'  earned 
$30,000  or  more  annually.  In  the 
Federal  Government,  annual  starting 
salaries  for  attorneys  in  1977  were 
$14,097  or  $17,056,  depending  upon 
academic  and  personal  qualifica- 
tions. Federal  attorneys  with  some 
expedience  earned  $24,308  or  more 
a  year. 

Beginning  lawyers  engaged  in  le- 
gal-aid work  usually  receive  the  low- 
est starting  salaries.  New  lawyer^ 
starting  their  own  practices  may  earn 
little  more  than  expenses  during  the 
first  few  years  and  may  need  to  work 
part  time  in  other  occupations. 

Lawyers  on  salary  receive  in- 
creases as  they  assume  greater  re- 
sponsibility. Incomes  of  lawyers  in 
private  practice  usually  grow  as  their 
practices  develop.  Private  practition- 
ers who  are  partners  in  law  firms  gen- 
erally earn  more'^than  those^  who 
practice  alone. 

Lawyers  often  work  long  hours 
and  are  under  considerable  pressure 
when  a  case  is  being  tried.  In  addi- 
tion, they  must  keep  abreast  of  the 
latest  laws  and  court  decisions.  How- 
ever, since  lawyers  in  private  prac- 
tice can  d^ermine  their  own  hours 
and  workloaXJ,  many  stay  in  practice 
well  past  the  usual  retirement  age. 

Sources  of  Additional 
;    Information  . 

Persons  considering  law  as  a  ca- 
reer will  find  information  on  law' 
schools  and  prelaw  study  in  the  Pre- 
law Handbook,  published  annually 
(Princeton,  N.J.:  Educatiqjjal  Test- 
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ing  Service).  Copies  may  be  available 
in  public  or  school  libraries.  In  addi- 
tion, many  colleges  and  universities 
have  a  prelaw  advisor  who  counsels 
undergraduates  about  their  under- 
gra'duate  course  work,  the  LSATy<aw 
school  applications,  and  other  mat- 
ters. 

Information  on  law  schools  and 
law  as  a  career  is  available  from: 

Information  Services.  The  American  Bar  As- 
sociation. 1 1 55  East  60th  Sl.  Chicago.  III. 
60637^  (There  m^y  be  a  slight  charge  for 
publications. ) 

Information  on  law  school  accredi- 
tation is  available  from:  ^ 
Association  of  American  La>Y  Schools.  Suite 
370.  1  bupoht Circle  NW..  Washington. 
D.C.  20036.  X 
\       '  .    ,     ^  >^ 
For  advice  on  Jinanpial  aid,  con- 
tact a  law  school  finstficial  aid  officer. 

The  specific^r^^irements  for  ad- 
mission to  the  bir  in  a  particular 
State  may  be  obtained  at  the  State 
capital  from  the  clerk  of  the  Supreme 
Court  or  the  secretary  of  the  Board 
of  B^r  Examiners. 


MARKETING  RESEARCH 
WORKERS 

(D.O.T.  050.088) 

Nature  Of  the  Work 

Businesses  require  a  great  deal  of 
in^rmation  to  make  sound  decisions 
on  how  to^market  their  products. 
Marketing  research  workers  provide 
much  of  this^nformation  by  analyz- 
ing available  data  on  products  and 
sales.  If  additional  information  is  re- 
^quired  but  not  available,  tliey  con- 
duct marketing  surveys,  by  inter- 
viewing those  likely  to  have  the 
needed  data.  They  also  prepare  sales 
forecasts  and  make  recommenda- 
tions on  product  design,  and  advertis- 
ing. 

'  Most  marketing  research  starts 
with  the  collection  of  facts  from 
sources  such  as  compapy  records, 
published  materials,  and  experts  on 
the  subject  under  investigation.  For. 
example,  marketing  research  work- 
ers mak<^g  salens  forecasts  may  begin 
by  studying  the  growth  of  sales  vol- 
ume in  several  different  cities.  This 
growth  may  then  be  traced  to  in- 
creases in  population,  size  of  the 
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Market  ramrch  workers  ofteiiJett  reactions  to  a  company's  product 


^^ompany's  sales  force,  or  amount 
j^^^ money  spent  on  advertising.  Othew 
marketing  research  workers  nyaiy 
study  changes  in  the  quantity  of  Cjomi- 
pany  goods  on  store  shelves  or  make 
door-to-door  surveys  to  get  informa- 
tion on  com^)any  products. 

Marketing  research  workers  often 
are  concerned  with  customers*  opin- 
ions and  tastes.  For  example,  to  help 
decide  on  the  design  and  price  of  a 
new  line  of  television  sets,  marketing 
research  workers  may  survey  con- 
sumers to  find  out  what  styles  and 
price  ranges  are  most  popular.  This 
type  of  survey  usually  is  supervised 
by  marketing  researcjfers  who  spe- 
cialize in  consumer  goods;  that  is, 
merchandise  sold  to  the  general  pub- 
lic.^hey  may  be  helped  by  statisti- 
cians who  select  a  group  (or  sample) 


terviews  themselves  to  gather  opin- 
ions of  the  product.  They  also  may 
speak  to  conripany  officia4s  about 
ne\ff^uses^or  it.  They  must  therefore 
have  specialized  know^dge  of  both 
marketing  techniques  and  the^ndus- 
trial  uses  of  the  product.  ^ 

Places  of  Employment* 

AboQt  25,000  full-time  marketing 
research  jvorkers  were  employed  in 
1976.  Most  jobs  for  marketing  re- 
search workprs  arc  found  in  nianu- 
facturing  compaivips,  advertising 
agencies,  and  independent  research 
organizations.  Large  numbers  are 
employed  by  stores,  radio  and  televi- 
sion firms,  and  newspapers;  others 
work  for  university  research  cenlers 
and  government  agencies.  Marketing 
research  organizations ^range  in  size 


to  be  interviewed  and  ''motivational  ^from  one-person  enterprises  to  firms 


research*'  specialist^  who  phrase 
questions  to  produce  reliable  infor- 
mation, l^^e  the  investigation  is  un'- 
derway,  the  marketing  researcher 
may  supervise  the  interviewers  as 
well  as  direct  the  office  workers  who 
tabulate  and  analyze  the  information 
collected. 

Marketing  surveys  on  products 
used  by  business  and  industrial  firms 
may  be  conducted  differently  from 
surveys  for  consumer  goods.  Market- 
ing researchers  often  conduct  the  in- 


with  a  hundred  employees  or  more. 

New  York  City  has  a  large  number 
of  marketing  rescarcih  workers. 
Many  major  advertising  agencies,  in- 
depenclent  marketing  organizations, 
and  centra!  offices  of  large  manufac- 
turers are  located  there.  Another 
large  concentration  is  in  Chicago, 
However,  marketing  research  work- 
ers arc  employed  in  jr^ny  oi^er  cities 
as  well— wherever  there  central 
offices  of  large  manufacturing  and 
sales  organizations. 


Training,  Other  Qualifications, 
and  Advancement  ^ 

Although  a  bachelor's  degree  usu- 
ally is  sufficient  for  trainees,  gradu- 
ate education  is  necfssary  for  many 
specialized  positionsln  marketing  re-; 
search. graduate  study  usually  is  re- 
quired for  advancfement,  and  a  siz- 
able number  of  market  researchers 
have  a  master's  degree  in  business 
administration  or  other  graduate  de- 
gree as  well  as  a  bachelor's  degree  in 
marketing.  Som6  people  qualify  for 
jobs  through  previous  experience  in 
other  types  of  research;  universityn^ 
teachers  of  marketing  or  statistics,  | 
for  example,  may' be  hired  to  head / 
marketing  research  departments  in"^ 
^business  firms  or  advertising'  agen- 
^^ies. 

^  Bachelor's  programs  in  marketing 
and  related  fields,  including  courses 
in  statistics,  English  composition, 
-  speech,  psychology,  and  economics, 
are'valuable  preparation  for  work  in 
marketing  research.  Some  iparketi^jg 
research  positions  require  special- 
ized skills  such  as  engineering,  or 
substantial  sales  experience  and  a 
thorough  Icnowledge  of  the  compa- 
ny's products.  Knowledge  of  data 
processing  is  helpful  because  of  the 
increasing  use  of  computers  in  sales 
forecasting,  distribution,  and  cost 
analysis. 

College  graduates  may  find  their 
first  job  ir>  any  of  a  pumber  of  places: 
'  in  the  market  research  department  of 
a  large  company,  with  a  research 
»^firm,  in  ^  a  government  planning 
agency,  or  even  in  a  university  mar- 
keting department. 

Trainees  usually  start  as  research 
assistants  or  junior  analysts.  At  first, 
they  may  do  considerable  clerical 
work,  such  as  copying  data  from  pub- 
lishecl  sources,  editing  and  (Coding 
questionnaires,  and  tabulating  survey^ 
returns.  They  also  learn  to  conduct 
interviews  and  writ^  reports  on  sur- 

,  vejt  findings.  As  they  gain  experi- 
ence, assistants  a'nd  junior  analysts 
may  assume  responsibility  for  Specif- 
ic marketing  research  projects,  or  ad- 
vance to  supervisory  positions.  An 
exceptionally  able  worker  may  be- 
come marketing  research  director  or 

o  vice  president  for  n^arketing  and 
sales. 
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Either  alone  or  as  part  of  at  team, 
marketing  research  workers'must  be 
able  to  analyze  problems  objectively 
and  apply  various  techniques  to  their 
solution.  As  advisers  to  management, 
they  should  be  able  to  write  clear 
'reports  informing  company  officials 
of  their  findings. 

Employment  Outlook 

Opportunities  should  be  best  for 
applicaints  with  graduate  training  in 
marketing  research  or  statistics.  The 
growing  complexity  pf  marketing  re- 
search^ techniques  also  may  expand 
opportunities  in  this  field  for  psy- 
chologists, economists,  and  other  so- 
cial scientists.  ' 

■M^K^ing'  research  employment 
risqs  as  new  products  and  services 
are  developed,  particularly  when 
business  activity  and  personal  in- 
comes are  -  expanding  rapidly.  In  pe- 
riods of  slow  economic  growth,  how- 
ever, the  reduced  dem'and  for 
marketing  serviced  may  limit  the  hir- 
ing qf  research  workers. 

Over  the  long  run,  population 
growth  and  the  increased  variety  of 
goods  and  services  that  businesses 
sttid  individuals  will  requii'e  are  ex- 
pected to  stimulate  a  high  Ipvel  of 
marketing  activity.  As  a*  result,  em-^ 
ployment'Of  marketing  research 
workers  fs  expected  to  grow  much 
faster  than  the  average  for  other 
occupations  through  the  mid-1 980*s. 

Competition  among  manufactur- 
ers of  bflh  consumer  and  industrial 
roductj!  will  niake  the  appraising  of 
maricetihg  situations  increasingly  im- 
portant. As  techniques  improve  and 
statistical  data  accumulate,  company 
officials  are  likely  to  turn  more  often 
to  marketing  research  workers  for  in- 
formation and  advice. 

Earnings  and  Working 
Conditibns 

Salaries  for  marketing  research 
trainees  were  about  $II,obo  a  year 
in  p 976,  according  to  the  limited 
information  available.  Persons  with 
master's  degrees  in  b ugliness  adminis- 
tration and  related  fields  usually 
started  with  salaries  around  $15,000 
a  year.  Starting  salaries  varied  ac- 
cording to  the  type,  size,  and  location 
of  the  firm  as  well  as  the  exact  nature 
of  the  position.  Generally,  though, 
starting  salaries  were  somewhat  high- 


er  and  promotion  somewhat  slower 
than  in  other  occupations  requiring 
similar  training. 

Experienced^oYkers  such  as  sen- 
ior analysts' received  salaries  over 
$19,000  a  year.  ^arningVi^ere  high- 
est, however,  for  workers  in  manage- 
ment positions  of  gpeat  responsibil- 
ity. Directors  of  marketing  research 
earned  well  over  $25,000  a  year  in 
1976. 

Marketing  research  workers  usual- 
ly work  in  modern,  cerfctrally  located 
offices.  Some,  especially  those  em- 
ployed by  independent  research 
firms,  may  travel  for  their  work. 
Also,  they  may  frequently  work  un- 
der pressure  and  for  long  hours  to 
meet  deadlines. 

^      Sources  of  Additional 
Information 

A  pamphlet,  **Careers  in  Market- 
ing'* (Monograph  Series  No.  4),  may 
be  purchased  for  $1.50  from: 

American  Marketing  Association,  222  South 
Riverside  Plaza,  Chicago,  III.  60606. 


PERSONNEL  AND  LABOR 
RELATIONS  WORKERS 

(D.O.T.  166.088  thVough  .268; 
^       169. M8)  * 

feature  bf  the  Work 

•J 

Attracting  the  best  employees 
available 'and  matching  them  to  the 
jobs  they  can  do^est  is  important  for 
the  success  of  any  organization.  To- 
day, most  businesses  are  much  too 
large  for  close  contact  between  own- 
ers and  their  employees.  Instead,  per- 
sonnel and  labor  relations  workers  . 
prdvide  the  link  betwe^  manage^ 
mcnt  and  employees — assisting  man- 
agement to  make  effective  use  of  em- 
yployees*  skills^  and  .helping/ 
employees  to  find  satisfaction  in  their 
jobs  and  working^conditions.  Al- 
though some  jobs  in  this  field  require 
onlyjimited  contact  with  people  out- 
side the  office,  most  involve  frequent 
contact  with  other  people.  Dealing 
with  people  is  an  essential  part  of  the 
job. 

Personnel  workers  and  labor  rela- 
tions workers' concentrate  on  differ- 


ent aspects  of  employer-employee 
relations.  Personnel  workers  inter- 
view, select,  and  recommend  appli- 
cants to  Till  job  openings.  They  han- 
dle wage  and  salary  administration, 
training  and  career  development, 
and  employee  benefits.  **Labor  rela- 
tions'* usually  means  union-manage- 
ment relations,  and  people  who  spe- 
cialize in  this  field  work  for  the  most 
part  in  unionized  business  firms  and 
government  agencies.  They  help  offi- 
cials prepare  for  collective  bargain- 
ing sessions,  participate  in  contract 
negotiations  with  the  union,  and  han- 
dle labor  relations  matters  tmt  come 
up  every  day.  ^ 

In  a  small  company,  personnel 
vyork  consists  mostly  of  interviewing 
and  hirmg,^  and  One  person  usually 
can  handle  it  all.' By  contrast,  a  Jarge 
organization  "needs  an  entire  staff, 
which  might  inciUde  rec ru iters," in t^r-  ^ 
viewers,  counselors,  job  analysts,  ^ 
wage  and  salary  analysts,  education 
and  training  specialists,  and  labor  re- 
lation^ specialists,  as  well  as  techni- 
cal and  clerical  workers. 

Personnel  work  often  begins  with 
the  personnel  recruiter  or  employment 
interviewer  (D.O.T.  166.268),  who 
works  on  a '  person-to-person  basis 
with  present  and  prospective  em- 
ployees. Recruiters  travel  around  the 
country,  often  to  college  campuses, 
in  the  search  for  promising  job  appli^ 
cants.  Interviewers  talk  to  applicants, 
and  select  and  recommend  those 
who  appear  qualified  to  fill  vacan- 
cies. They  often  administer  iests  to 
applicants  and  interpret  the  r^ults. 
Hiring  and  placement  specialists 
need  to  be  thoroughly  familiar  with 
the  organization  and  its  personp^ 
.,  policies,  for  they  must  be  prepared  » 
discuss  wages,  working  conditiors, 
arid  promotional  opportunities  with 
^  prospective  and  newly  hired  employ-., 
ees.  They  also  need  to  keep|^foriT}ed  ■. 
about  equal  ei^ploymeht  opportunity 
an(|.  affirmative  action  guidelines. 
Equal  employment  opportunity  is  a 
complex  and  sensitive  area  of  per- 
sonnel work^which  in  some  large  or- 
ganizations is  handled  by  special 
EfiO  counselors  or  coordinators..The 
work  of  employment  counselors, 
which  Is  similar  in  a  number  of  ways, 
is  described  (in  a  separate  statement 
elsewhere  in  the  Handbook. 
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Job  analysts  (D.O.T.  166.068)  ^nd 
salary  and  wage  administrators 
(D-.O.T.  169.118)  do  very  exacting 
wofk.  Job  analysts  collect  and  ana- 
lyze detailed  information  on  jobs,  job 
qualifications,  and  worker  character- 
istics in  order  to  prepare  job  descrip- 
tions, sometimes  called  pojition  clas- 
sifications, that  tell  exactly  what  the 
duties  of  a  job  are  and  what  training 
and  skills  it  requires.  Whenever  a 
govemm^ptogency  or  large  business 
firm  introduces  a  new  j^b  or  evalu- 
ates existing  ones,  it  calls  upon  the 
expert  knowledge  of  the  job  analyst. 
Accurate  information  about  job  du- 
ties also  is  required  when  a  firm 
evaluates  its  pay  system  and  consid- 
ers changes  in  wages  and  salaries.  Es- 
tablishing and  maintaining  pay  sys- 
tems is  the  principal  '}o\^  of  wage 
admhiistrators.  Thv.y  devise  ways  of 
Tftaking  sure  that  piy  rates  within  the 
firm  are  fair  and  equitable,  and  con- 
duct surveys  to  see  how  their  pay 
rates  compare  with  those  elsewhere. 
Being  sure  that  the  firm's  pay  system 
complies  with  laws  and  regulations  is 
another  part*of  the  job,  one  that  re- 
quires knowledge  of  compensation 
structures  and  labor  law. 

Training  specialists  supervise  or 
coriduct  training  sessions,  prepare 
manuals  and  othSr  materials  for 
these  courses,  and  look  into  new 
methods  of  training.  They  also  coun- 
sel employees  on  training  opportuni- 
ties, which  may  include  on-the-job, 
apprentice,  supervisory,  or  manage- 
ment training.  ^ 

Employee-benefits*  supervisors  and 
other  personnel  specialists  handle 
^e  employer's  benefits  program, 
v^hich  often  iiicludes  health  insur- 
frfce,  life  insurance,  disability  insur- 
ance, and  per^ion  plans.  These  work- 
ers also  coordinate  a  wide  range  of 
employee  services,  includupg  cafete- 
rias and  snack  bars,  health  rooms, 
recreational  facilities,  newsletters 
and  communications,  and  counseling 
for-wor4c--related  perspnal^problems. 
* Ccigil^ih g  e m p loyees  who  are  ap- 
piroaching  retiremen?^iage  is  a  partic- 
ularly important  part  of  the  job  of 
thes^  workers. 

Occupational  safety  and  health 
programs  are  handled  in  various 
ways.  Quite  often,  in  small  compa- 
nies especially,  accident  prevention 
and  industrial  safety  are  the  responsi- 


bility  of  the  persqnnpl  department— 
or  of  the  labor  relations  specialist,  if 
the  union  has  a  safety  representative. 
Increasingly,  however,  there  is  a 
separate  safety  department  under  the 
direction  df  a  safety  and  health  pro- 
ifessional,  generally  a  safety  engineer 
or  industrial  hygienist.  (The  work  of 
occupational  safety  and  health  "work- 
ers is  discussed  elsewhere  in  the 
Handbook.) 

Labor  relations  specialists  (EV.O.T. 
169.118)  advise  management  on  all 
aspects  of  union-management  rela- 
tions. When  the  contract  is  up  for 
negotiation,  they  provide  back- 
ground information  and  technical 
support,  a  job  that  requires  ext^M»fiive 
knowledge  of  economics,  labor  law, 
and  collective  bargaining  trends.  Ac- 
tual negotiation  of  the  agreement  is 
conducted  at  the  top  level,  with  the 
director  of  labor  relations  or  other 
top-ranking  official  serving  as  the 
employer's  representative,  but  mem- 
bers of  the  company's  labor  relations 
staff  play  an  important  role  through- 
out the  negotiations. 

Much  of  the  everyday  work  of  the 
labor  relations  staff  concerns  inter- 
pretation and  administration  of  the 
^  contract,  the  grievance  procedures  in 
particular.  Members  of  the  labor  re- 
lations staff  might  .work  with  the 
union  on  seniority  rights  under  the 
layoff  procedure  set  forth  in  the  con- 
tract, for  example.  Later  in  the  day, 
they  might  meet  with  the  unioii  stew- 
ard about  a  worker's  grievance.. 
Doing  the  job  well  mearte  staying 
abreast  of  current  developments  in 
labor  law,  including  arbitration  deci- 
sions, and  maintaining  cohtinuing  li- 
aison with  union  officials. 

Personnel  workers  in  government 
agencies  generally  do  the  same  kind 
of  work  as  those  in  large  business 
firms.  There  are  some  differences, 
however.  Public  personnel  workers 
deal  with  employees  whose  jobs  are 
governed  by  civil  service  regulations." 
Civil  service  jobs  are  strictly  classi- 
f  tod  as  to  duties,  ti'aining,  an^  pay. 
this  requires  a  great  deal  of  empha- 
sis on  job  analysis  and  wage  and  sal- 
ary classification;  many  people  in 
public  personnel  work  spend  their 
time  classifying  and  evaluating  jobs, 
or  devising,  administering,  and  scor- 
ing competitive  examinations  given 
to  job  ^applicants.  ^  (j  1 


^  Knowledge  of  rules  and  regula- 
tions pertaining  to  affirmative  action 
and  equal  opportunity  programs  is 
important  in  public  personnel  work. 
In  4972,  the  U.S.  Civil  Service  Com- 
mission established  a- specialization 
for  Federal  personnel  workers  con- 
cerned with  promoting  equal  oppor- 
tunity in  hiriiij,  training,  and  ad- 

J  vanpemen.t.  Similar  attention  to 
equal  employment  opportunity,  ac- 
companied by  a  need  for  qualified 
staff,  ns  evident  in  State  and  local 
government  agencies. 

Labor  relations  is  an  increasingly 
important  specialty  in  public  person- 
nel administration.  Labor  relations  in 
this  field  have  changed  considerably 
in  recent  years,  as  union  strength 
among  government  worke.rs  has 
grown.  This  has  created  a  need  for 
more  and  better  trained  worker^  to 
handle  negotiations,  grievances,  and 
arbitration  cases  on  behalf  of  Feder- 

^  al,  St^te,  and  local  government  agen- 
cies. 

Places  of  Employment 

In  1976,  about  335,000  people 
were  personnel  and  labor  relations 
worker*:^ early  3  out  of  4  worked  in 
private  industry,  for  manufacturers, 
banks,  insurance  companies,  airlines, 
department  stores,  and  other  busi- 
,  ness  concerns.  Some  worked  for  pri- 
vate employment  agencies,  including 
executive  job-search  agencies,  **of- 
fice  temporaries"  agencies,  and  oth- 
— ers. 

A  large  number  of  personnel  and 
labor  relations  workers,  over  90,000 
in  1976,  worked  for  Federal,  State, 
and  local  government  agencies.  Most^ 
of  these  were  in  personnel  adminis- 
tration; they  handled  recruitment,  in- 
terviewing, testing,  job  clasS'ific^Ton, 

.  training,  and  other  personnel  matters 
for  the  Nation's  15  million  public 

,  employees.  Some  were  on  the  staff  of 
the  U.S.  EmploymfTht  Service  and 
State  employment  agencies.  Still  oth- 
ers worked  for  agenotes  that  oversee 
compliance  with,  labor  laws.  Some,^ 
for  exam^le^^^^n^re  wage-hour  compli- 
ance officers;  their  work  is  described 
in  another  piart  of  the  Handbook ^  in 
the  statement  djyhealth  iand  regula- 
tory inspectors  (Government).  Other, 
public  employees  in  this  field  carried 
out  fesearch  in  economics,  labor  law, 
personnel  practices,  and  related  sub- 


152 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


jects,  and  sought  new  ways  of  ensur- 
ing that  workers*  rights  under  the  law 
are  understood  and  protected. 

In  comparison  with  private  indus- 
try, labor  unions  do  not  employ  a 
large  number  of  professionally 
trained  labor  relations  workers.  An 
'e]ected4LniQn  official  generally  han- 
dles labor  rela|^ons  matters  at  the 
company  level.  At  national  and  inter- 
national union  headquarters,  how- 
ever, the  research  and  education 
staff  usually  includes  specialists  with 
a  degree  in  industrial  and  labor  rela- 
tions, economics*  or  law. 

A  few  personnel  and  labor  rela- 
tions workers  are  in  business  for 
themselves  a^  management  consul- 
tants or  labor-management  relations 
experts.  Ir\  additi'on,  sonr^  people  in 
the  field  teach  college  or  university 
courses  in  personnel  administration, 
industrial  relations,  and  related  sub- 
jects. 

Most  jobs  for  personnel  and  labor 
relations  workers  are  located  in  the 
highly  industrialized  sections  of  the 
country. 

Training,  Other  Qualifications, 
and  Advancement 

Many  employers  seek  to  fill  begin- 
ning p^itions  in  personnel  and  labor 
relations  with  college  graduates. 
Some  employers  look  for  graduates 
who  have  majored  in  personnel  ad- 
ministration or  indu5tr^al  and  labor 
relations,  while  others  prefer  college 
graduates  with  a  gencr^  business 
background.  Stilf  other  employqfs 
feel  that  a  well-rounded  liberal  4irts 
education  is  the  best  preparation  for 
personnel  work.  A  college  major  in 
personnel  administration,  political 
science,  or  public  administration  can 
l^e  an  asset  in  looking  for  a  job  with  a 
government  agency.  ^ 

At  least  200  college;;  and  universi- 
ties have  programs  leading  to  a  de- 
.gree  in  the  field  of  personnel  and 
labor  relation^.  (While  pejrsonnel  ad- 
ministratiol^'is  widely  taught,  the 
lumber  of  programs  that  focus  pri- 
marily on  labor  relations  is  quite 
small.)  In  addition,  many  schools  of- 
*fer  cpurse  work  in  closely  related 
fields.  An  interdisciplinary  back- 
ground i$  appropriate  for  work  in-this 
^area,  and  a  cpmbination  of  courses  in 
the  social  sciences,  behavioral  sci- 


ences, business,  and  economics  is 
useful.  -.V.'' 

Prospective  personnel  workers 
might  include  courses  in  personnel 
management,  business  administra- 
tion, public  administration,  psychol- 
ogy, sociology,  political  science,  eco- 
nomics, and  statistics.  Courses  in 
labor  law,  collective  bargaining,  la- 
bor economics,  labor  history,  and  in- 
dustrial psychology  provide  valuable 
backgouad  for  the  prospective  labor 
relations  worker. 

Graduate  study  in  industrial  pr  la- 
bor relations  is  often  required  for 
work  in  labor  relations.  While  a  law 
degree  seldom  is  required  for  jobs  at 
the  entry  level,  most  of  thp--people 
with  responsibility  for  contract  nego- 
tiations are  lawyers,  and  a  combina- 
tion of  industrial  relations  courses 
and  a  law  degree  is  becoming  highly 
desi^ble. 

A  college  education  is  important, 
but  it  is  not  the  only  way  to  enter 
personnel  work.  Some  people  enter 
the  field  at  the  clerical  level,  and 
advance  to  professional  positions  on 
the  basis  ofv^xperience.  They  often 
find  it  helpful  to  take  college  courses 
part  time,  however. 

New  personnel  workers  usually  en- 
ter formal  or  on-the-job  training  pro- 
grams to  learn  how  to  classify  jobs, 
interview  applicants,  or  adn^nister 
^employee  benefits.  After  the  training 
period,  new  workers  are  assigned  to 
^specific  areas  in  the  company^?  em- 
ployee relations  department.  After 
gaining  experience,  they  usually^ cari 
aadvance  within  their  own  company 
or  transfer  to'  another  employer.  At 
this  point,  some  people  move  from 
personnel  to  labor  relations  work. 

A  growing  number  of  people  enter 
the  labor  relations  field  directly,  as 
trainees.  They  usually  are  graduates 
of  master's  degree  programs  in  indus- 
trial relations,  or  may  have  a  law  de- 
gree. Quite  a  few  people,  however, 
begin  in  personnel  work,  gain  experi- 
ence in  that  area,  and  subsequently 
move  into  a  labor  relations  job. 

Workers  in  the  middle  ranks  of  a 
large  organization  often  transfer  to  a 
top  job  in  a  smaller  one.  Employees - 
with' exceptional  ability  may  be  pro- 
moted to  executive  positions,  such  as 
director^  of  personnel  or  director  of 
labor  relations. 
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^er^pnnel,  and  labor  relations 
workers  should  speak  and  write  ef- 
fectively and  be  able  to, work  with 

,  people  of  all  levels  of  education  and 
expewence.  They' also  must  be  able 

*%to  seefl|th  the  employee's  and  the 
emplo^ff's  points  of  view.  In  addi- 
tion, they  should  be  able*to  work  as 
part  of  a  team.  They  need  superviso- 
ry abilities  and  must  be  able  to  ac- 
^^^0pl  responsibility.  Integrity  and  fair- 
mindedness  are  important  qualitie's 
for  people  in  personnel  and  labor  re- 
lations work.  A  persuasive,  congenial 
personality  can  be  a  great  asset, 
t  / 

Employment  Outloo^- 

The  number  of  personnel  and^la- 
bpf  relations  workers  is  expected  to 
grow  faster  than  the  average  for  alf 
.  occupations  through  1985,  as  em- 
ploy'ers,  increasingly  aware  of  the 
benefits  to  be  derived  from  jgood  la- 
bor-management relations,  continue 
to  support  sound,  capably  staffed 
employee  relate  ns  programs.  In  ad- 
dition to  new  jobs  created  by  growtfi 
of  the  occupation,  many  openings 
will  bepome  available  each  year  be- 
cause, of  the  need  to  replace  workers 
who  die,  retire,  or  leaive  their  jobs  for 
othej  reasons. 

Le|islation  setting  standards  for 
employment  practices  nn  the  areas  of 
occupatioifal  safety  and  health,  equal 
employment  opportunity,  and  pen- 
sions lias  stimulatec}  demand  for  per- 
sonnel and  labor  relations  workers. 
Cpntinued  growth  is  foreseen,  as  em- 
ployers throughout  i\\e  country  re- 
view e)^isting  programs  in  each  of 
these  areas  and,  in  many  cases,  estab- 
lish entirely  new  ones.  This  has  creat- 
ed job  opportunities  for  people  with 
appropriate  expertise.  The  effort  to 
end  discriminatory  employment 
practices,  for  example,  has  led  to 
scrutiny  of  the  testing,  selection; 
placement,  and  promotion  proce- 
dures in  many  companies  and  gov* 
ernment  agencies.  The  findings^  are 
causing  a  number  of  employers  to 
modify  these  procedures,  and  to  take 
steps  to  raise  the  level  of  profession- 
alism in  their  personnel  departments. 

Substantial  employment  growth  is 
foreseen  in  the  aro^a  of  public  person- 
jfiel  administration.  Opportunities 
probably  will  be  i^est  in  State  and 
local  goverament,  areas  that  are  ex- 
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pected  to  experience  strong  employ- 
meot  growth  over  the  next  decade. 
By  contrast.  Federal  employment 
will  grow  slowly.  Moreover,  as  union 
strength,  among  public  employees 
continues  to  grow.  State,  and  local 
agencies  will  need  many  more  work- 
ers qualified  to  deal  with  labor  rela- 
tions. Enactment  of  collective  bar- 
gaining legislation  for  State  and  local 
government  employees  could  greatly 
stimulate  demand  for  labor  relations 
workers  knowledgeable  about  public 
sector  negotiations.         \  . 

Although  the  number  ^ofjohs  in 
both  personneLand  labor  relations  is 
projected  ^  increase  over  the  next 
^decade,  competition  for  these  jobs 
also  is  increasing.  Particularly  keen 
competition  is  anticipated  for  jobs  in 
labor  relations.  A  small  field,  labor 
relations  traditionally  has  been  diffi- 
cult to  break  into,  and  opportunities 
are  best  for  applicants  with  a  mas- 
ter's degree  or  a  strong  undergrad-, 
uate  major  in  industrial  refations, 
economics,, or  business.  A  law  degree 
is  an  asset. 

Earnings  and  Working 
Conditions^ 

Beginning  job  artpi^ysts  in  private 
industry  started  at  $1 1,200  a  year  in 
1976,  according  to  a  Bureau  of  La- 
bor Statistics  survey.  Experienced 
job  analysts  earned  $19,200  a  year, 
about  twice  the  average  for  all  non- 
supervisory  workers  in  private  indus- 
try, except  farming.  Wage  and  salary 
administrators  earned  about  $19,800 
and  personnel  managers  averaged 
$21,100,  according  to  a  survey  con- 
ducted by  the  Administrative  Man- 
agement Society.  Top  personpel  and 
labor  relations  executives  in  large 
corporations  earned  considerably 
.more. 

Average  salaries  for  personnel  spe- 
cialists employed  by  State  govern-., 
ments  ran^d  from  $9,900  to 
$13,000  a  year  in  1976^  according  to 
a  survey  conducted  by  the  U.S.  Civil 
Service  Commission.  Personnel  spe- 
cialists who  had  supervisory  respon- 
sibilities averaged  from  $14,800  to 
$19,500  and  State  directws  of  per- 
sonnel earned ^ive^ilge  salaries  rang- 
ing from  $27,400  to  $31,900  a  year. 

In  the  Federal  Government,  new 
graduates  with,  a  bachelor's  degree 
generally  started  at  $9,300  a  year  in 


1977.  Those  with  a  master'^  degree 
started  at  about  $14,100  a  year.  Av- 
erage salaries  of  Federal  employees 
in  several  different  areas  of  person- . 
nel  work  ranged  from  about  $19,300 
to  $24,500  in  1977,  as  follows: 

Staffing  specialists   $19,300 

Positiiirclassificrs..'   21.100 

Personnel  management  specialists..  21.800 
Employee  development 

specialists   21.800 

*  Salary  and  wage  administrators....  21.800 

Occupational  analysts  ,   24.500^. 

Mediators  ...\   30>&Q0 

Federal  employees  in  the  field  of 
labor  relations  had  generally  compa- 
rable salaries.  Labor-management 
and  employee  relations  specialists 
and  labor-management  relations  offi- 
cers averaged  $21,800  a  year  in 
1977.  Federal  mediators'  salaries 
were  higher,  about  $30,800  a  year, 
on  the  average. 

Employees  personnel  offices 
generally  work  35  to  40  hours  a 
week.  As  a  rule,  they  are  paid  for  ^ 
holidays  and  vacations,  and  share  in 
retirement  plans,  life  and  health  in- 
surance plans,  and  other  benefits 
available  to  all  professionar  workers 
in  their  organizations. 

Sources  of  Additional 
Information  ^ 

For  general  information  on  careers 
ix)  personnel  and  .  labor  relations 
work,  write  to: 

American  Society  for  Personnel  Administra- 
tion. 19  Church  St.,  Berea.  Ohio  44017. 

For  information  concerning  a  ca- 
reer in  employee  training  and  devel- 
opment, contact:  . 

American  Society  for  Training  ^and  Develop- 
ment. P.O.  Box  5307.  Madison.  Wis. 
53705. 

Information  about  careers  in  pub- 
lic personnel  administration  is  avail- 
abfe  from: 

^International  Personnel  Management  Associ- 
'ation.  1313  E.  60th  St..  Chicago.  III. 
60637. 

A  brochure  describing  a  career  in 
labor-managemef^t  relations  as pT 
field  examiner  is  available  from: 

Director  of  Personnel.  National  Labor  Rela- 
tions Board.  1717  Pennsylvania  Ave. 
NW..  Washington.  D.C..  20570. 


PUBLIC  RELATIONS 
WORKERS 

(D.O.T  165.068) 

Nature  of  the  Work 

Public  relations  workers  apply 
their  talent  for  communication  in 
many  different  areas.  They  may  han- 
dle press,  community,  or  consumer 
relations,  sales  promotion,  political 
campaigning,  interest-group  repre- 
sentation, fund  raising,  or  employee 
recruitment.  The  role  they  play  is 
crucial  to  improved  understanding 
and  pooperation  ajnong^  the  diverse 
individuals,  groups,  organizations, 
and  institutions  that  make  up^  our  so- 
ciety. 

How  successfully  an  organization 
presents  goajs  and  policies  may  af- 
fect its  public  acceptance,  prosper- 
ity, and  ^Ven  its  continued  existence. 
Public  relations, workers  help  organi- 
zations build  and  maintain  positive 
public  reputations.  Public  relations  is 
more  than  telling  the  employer's 
"story, V  however.  Understanding  the 
attitudes  and  concerns  of  cus%mers, 
employees,  and  various  other  '"pub- 
lics"— and  communicating  this  infor- 
mation to  management — is  an  inripor- 
tant  part  of  the  job.  ^ 

Public  relations  departments  are  . 
found  in  organizations  of  a(l  kinds, 
and  workers  must  tailor  their  pro- 
grams to  an  employer's  particular 
needs.  A  public  relations  director  for 
a  college  or  univer^ty,  for  example; 
may  devote  most  of  his  or  her  ener-«> 
gies  to  attracting  additi^al  students, 
while  one  in  a  large  corporation  may 
hq^j^e  the  employer's  relations  with 
stockholders,  government  -agencies, 
and  community  groups. 

Public  relations  workers  put  to- 
gether information  that  keeps  the 
public  aware  of  iheir  enriployer's  ac- 
tiyfties  and  accomplishments  and 
keeps  management  aware  of  public  • 
attitudes.  After  preparing  the  infor- 
mation, they  may  contact  people  in 
the  media  who  might  be  interested  in 
publicizing  their  material.  Many  ra- 
dio or  television  public  service  an- 
nouncements or  special  reports, 
newspaper  ftems,  and  magazine  arti- 
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Public  relations  yvorfc«rs  help  organlzatJont  build  and  maintain  a  positive  public  Image. 


cles  start  at  public  relations  worl^ers* 
desks.  Sometimes  the  subject  is  a 
company  and  its  policies  towards  its 
employees  or  its  role  in  the  commu- 
nity. Often  the  subject  is  a  public 
issue,  such  as  health,  nutrition,  ener- 
gy, or  the  environment. 

Public  relations  workers  also  ar- 
range and  conduct  programs  in 
which  company  representatives  will 
have  direct  contact  with  the  public. 
Siych  work  includes  setting  up  speak- 
ing engagements  for  company  offi- 
cials and  writing  speeches  for  them. 
These  vi^^rkers  often  serve  as  an  em- 
ployer's refuiesentative  during  com- 
nWinity  projects  or  occasionally  may 
show  films  at  school  assemblies,  j^lan 
conventions,  or  manage  fund-raising 
campaigns. 

Public  relations  staffs  in- very  large 
firms  may  number  200  or  more,  but 
in  most  firms  the  staff  is  much 
smaller.  The  director  of  public  rela- 
tions, who  is  often  a- vice  president, 
may  develop  overall  plans  and  poli- 
cies with  a  top  nranagement  execu- 
tive. In*addition,  large  public  rela- 


tions departments  emn^  writers, 
research  workers,  and  c^Bfespecial- 

ists  who  prepare  materialTor  the  dif- 
ferent media,  stockholders,  and  oth- 
er publics. 

Workers  who  handle  publicity  for 
an  individual  or  direct  public  rela- 
tions for  a  university  or  small  busi- 
ness may  handle  all  aspects  of  the 
job.  They  make  contacts  with  peo'ple 
outside  the  organization,  do  the  nec- 
essary planning  and  research,  and 
prepare  material  for  publication. 
These  workers  may.Qombinc  public' 
relations  duties  with  advertising  or 
sales  promotion  work;  some  are  top- 
level  officials  and  others -have  lower 
level  positions.  The  most  skilled  pub- 
lic relations  work  of  malcing  overall 
plans  and  maintaining  contacts  usu- 
ally is  done  by  the  department  direc- 
tor and  highly  experienced  staff 
members. 

Places^  Employment 

'  About  I  15,000  persons_were  pub- 
lic relations  workers  in  1976.  Manu- 
facturing firms,  public  utilities  and 
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transportation  companies,  insurance 
companies,  and  trade  and  profession- 
al- a^^^ations  employ  many  public 
/relatibni  workers.  A  sizable^number 
work  fox  government  agencies  (the 
Federal  Government  alone  employs 
several  thousand  public  information 
specialists^,  or  for  schools,  colleges, 
nxuseums,  and  other  educational,  re- 
ligious, and  human  service  organiza- 
tions. The  rapiSty  expanding  health 
field  also(^affers  opportunities  for 
public  relations  work,  in  hospitals, 
pharmaceutical  companies^  an'd 
medical  associations,. for  example.  A 
number  of  public  relations  workers 
are  employed  by  public  relations 
consulting  firms  which  furnish  public 
•  relations  services  to  clients  for  a  fee. 
Some  work  for  advertising  agencies. 

Pffblic  relations  workers  are  con- 
centrated in  large  cities  where  pr^ss 
services  und  other  communications 
facil^es  are  readily  available,  and 
.where  many  businesses  and  trade  as- 
sociations have  their  headquarters. 
More  than  half  of  the  estimated 
2,000  public  relations  consulting 
firms  in  the  United  States  are  in  New 
York,  Los  Angeles,  Chicago,  and 
Washington,  D.C.  A  major  trend, 
however,  is  the  dispersal  of  public 
relations  jobs,throughout  the  Nation, 
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mcluding  smaller  towns. 

^  Training,  Other  Qualifications, 
antl  Advancement 

A  ^  college  education  combined 
with  publia  relations  experience  is  an 
excellent  preparation  for  public  rela- 
tions work.  Although  most  beginners 
havc'^  college  degree  in  journalism, 
communications,  or  public  relations, 
some  employers  prefer  a  background 
in  a  field  related  to  the  firrn^s  busi- 
ness— science,  finance,  or  engineer- 
ing, for  example.  Some  firms  want 
college  graduates  with  experience 
working  for  the  news  media.  In  fact, 
many  editors,  reporters,  and  workers 
in  closely  related  fields  cnt^r  pubfic 
relations  work.  - 
^  In  1 976,  about  90  colleges  and 
''more  than  30  gradualte  schools  of- 
fered degree  programs  or  special  cur- 
riculums-in^  publicN^relations,  usually 
administered  by  the  journalism  or 
communications  departn>etit.  In  ad- 
dition, about  200  colleges  offered  at 
least  one  cpurs6  in  this  fielkL  Courses 
include  public'^relations  tffeory  and 
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techfiiques,  organizationahcpmitvuni- 
jpation,  pttblic  relations  management 
and  administration,  practical  courses 
in  public  relations:, -^and  others.  Spe- 
cialties are  offereil  in  public  relations  • 
in  business,  government,  and  non> 
profit  organizations.  Persons  with  a 
bachelor's  degree  in  public  relations 
or  a  relatedJfield  generally  enter  staff^ 
positions  wherehs  those  with  a  gradu- 
ate degree  are  more  qualified  for  ad- 

^--'^ministrative  and  managerial  jobs. 
^    PubliO"  relations  workers  must  have 
considerable  ability  to  gather  infor- 
mation, write,  speak,  and  deal  effec-, 
tively  with  people.  Courses  in  jour- 
nalism, business  administration, 
psychology,  sociology,  political  sci- 
ence, advertising,  English,  and  public 
speaking  help  in  preparing  for  a  pub- 
lic relations  career.  Extracurricular* 
activities  such  as  writing  for  a  school 
ptiblication  or  television  or  radio  sta- 

^  tion  ptovide  valuable  experience. 
Many  schoolst^help  students  gain 
parVtime  or  summer  internships  in 
public  relations  which  provide  train- 
ing that  can  help  in  .competing  for 
entry  positions.  Membership  in.  the 
Public  Relations  Student  Society  of 
'  America  provides  an  opportunity. for 
students  to  exchange  yiewS  wjth  pub- 
lic relal^^ons  practitioners-  and  to 
,^  make  profession^!  contacts  that  may 
be  helpful  in  later  securing  a  job  in 
the  field.  A  portfolio  of. published 
articles,  tele'^vision  or  radio  progranis^ 
slide  presentations,  and  other  work 
samples  usually  is  an.ass6t  in  finding 
a  job.  , 

:  ;  '  Creativity,  initiative,  and  the  abil- 
ity to  express  thoughts  clearly  and 
simply  are  important  to  the  public 
relations  worker.  Fresh  ideas  a^ 
-vital  in  public  relations  that  some  ex- 
perts sperid  all  their  time  developing 
new  ideas,  leaving  the  job  of  carrying 
out  programs  to  Q|hers. 
r  People  who  choose  public  rela- 
tions as  a  career  need  an  outgoing 
persbn^ility,  self-confidence,  and  an 
understanding  of  human  psychology. 
"  They  should  have  the  enthusia^ 
necessary  to  motivate  people.  Public 
relations  workers  need  a  highly  de- 
veloped sense  of  competitiveness  and 
the  ability  to  function  as  part  of  a 
team. 

PuJblic-  information  specialist  posi- 
tions in  the  Federal  Government  gen- 
erally require  a  college  degree.  Me- 
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dia,  writing,,  or.  editing  experience, 
may  be  quite  helpful  in  gaining  such 
a  position.  Requirements  for  similar 
positions  in  State  and  .local  govern- 
ments vary:  . 

Some  companies — particu'^Jarly 
those  with  large  public,  relations 
stiffs— ha^e  formal  training  pro- 
grams for  new  Workers.  In  other 
firms,  new  employees  learn  by  work- 
ing under  the, guidance  of  experi-, 
ehced  staff  members.  Beginners  of- 
ten maintain  files  of  materia^  a^ouf 
company  activities,  scan  newspaper^ 
and  magazines  for  appropriate  arti- 
cles to  clip,  and  assembly,  informa-. 
tion  for  speeches  and  pamphlets.  Af- 
ter gaiaing  experience,  they  work  on^ 
more  <|ifficult  assignments,  such  as 
writing  press  releases,  speeches,  and 
articles  for  publication.  In  some 
firms,  workers  get  all-round  ^experi- 
ence wheref^s  in  other  firms,  public 
-  relations  workers  tend^to  Specialize. 

Proitiotion  to  supervisgr/jobs  may 
•comfe  asaworke'rs  sljow  they  can<han- 
dle  more  cleJiianding  and  cfeatiye  as- 
signm^(;s.  Some  experienced  public 
relations  workers  start  thfcir  owh  con-  ^ 
siiltirvg  firms. 

The  Public  Relations  J^ociety  of 
America  accrjedits,  pu^b|jc  relations 
workers  who  have  at  least  5  years' 
■^experience  in  the  field  and  have 
passed  a  comprehensive  6-hour  ex-" 
amination  ,(4  hours  written,  2  ^our^ 
oral).  However^  because  of  disagree- 
ments over  the  appropriateness  df 
formal  licensing  requirements  in  this 
^  field,  such  requirements  are  not  ex-  , 
pccted  in  the  immediate  future. 

Employment  Outlook 

Employment  of  "public  relations 
workers  is  expected  to  increase  faster 
than  the  average  fpr  all  occupations 
through  the  mid'r980*s.  In -addition 
to  new  jo6s  created  by  this  growths 
openings  will  occur  every  year  be- 
causfe  of  the  need  to  replace  Workers 
who  die,  I'Qtirc,  or  leave' the  field  ^or 
other  reasons. 

Demand  for  puWic  relations  work- 
ers  may  be  affected  , by  e'cononiic^ 
conditions,  slackening  as  employers 
delay  expansion  or  impose  staffcuts 
during  busihes's  slowdowns.  Over  the 
long  run,  hDwever.  expenditures  on 
^public  relations  are  expected  to  in- 
crease substantially.  \Corporations, 
associations,  and  other  large  organi- 


zations are  lively  to  expand  their 
publi<^relation$  efforts  to  gain  public 
support^and  apP^'oval- 

Competition  ^or  beginning  jobs  is 
keen,  for  pub|ie  relations  work  has 
an  aura  of  glai^our  and  excitement 
that  attracts  large  numbers  of 
jobseekers. fu^'^hermore,  the  num- 
ber of  people  >vho  transfer  into  pub- 
lic relations  fr^ni  newspaper,  adver- 
tising, or  other  closely  related  jobs  is 
expected  to  exceed  the  nurtiber 
transferring  gut-  This  factor  should 
serve  to  stiffen  Competition. 

Prospects  fo''.  a  career  in  "public 
relations  are  be^t  for  higjj^ly  qualified 
applicants-7taiented,jl,^eopIe  with 
sound  acadend'^  prejftration  and 
some  media  ejcperien'ce.  Most  open- 
ings are  expect^Q  tec  occur , in  large 
organizations — ^coj-pora'tions,  public 
relations  consul^^Hg  firms,  manuf^c^^ 
turing  firms,  ed^^^ational  institutions, 
and"  others,  "  , 

Earning^  a^d  Working 
Co^^itions 

Starting  salaries  for  college  gradu- 
ates beginning  in  public  relations 
work  generally  ranged  from  $7,500 
to  $J0,000  a  year  in  1976;  persons 
with  A  gradua^^  degree  generally 
started  at  a  fiigber  salary. 

*The  S2^1ariies  experienced  work- 
ers generally  afe  highest  in  large  or- 
ganizations with  extensive  public  re- 
lations'progra^^s.  According  to  a 
1976  survey,  niedian  annual  salaries 
of  public  relati^^s  workers  were  as 
follows:  Preside^i^s  of  public  relations 
consulting  fi^m5»  $38,000;  public  in- 
formation or>  relations  directors  and 
managers  in  tJ'e  Federal  Govern- 
ment, $23,500;  in  state  government/ 
$17,000;  in  local  government 
$22,'000;  in  eiJ"cational  organiza- 
tions, $23.5Qo.  According  to  a  1975 
survey  of  a  wide  range  of  firms,  pub- 
lic relations  executives  a^raged 
.$2'9 .000-49,000,  ^  year  while  public 
relations  m^^agerl^  averaged 
$2  1 .000-3  I  .OoO^  a  year,  depending 
onjhe  annual  sales  volume  of  the 
firfti.  Many  firf^s  offered  incentive 
compensation.  0ased  on  a  1975  sur- 
vey of  advertising  agencies,  public 
relatigis  directc^'^s  averaged  $20,100 
a  y^^>vhile  pu^^l^c  relations  account 
executives  averaged  $15,100. 

Public  relatic?"s  consulting  firms 
often  pay  higher;  Salaries  than  organi-  ' 
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zattons  with>their  own  public  rela- 
tions departments.  Salaries  in  manu- 
facturing firms  are  among'the  highest 
while  Claries  in  social  welfare  agen- 
.cies,  nonprofit  organizations,  hospi- 
tals, and  universities  are  among  the 
lowest. 

In  the  Federal'  G overnrtient, 
bachelor's  degree  holders  generally 
started  at  $9,303.  or  $11,523  a  year 
in  1977,  depending  upon  the.  appli- 
cant's academic  record;  master's  de- 
gree holders  generally  started  at 
$14,09^7  a  yea"r;-additional  education 
or  experience  could  qUalif>3^ppIi- 
cantfii  for  a  higher' salary.  Public  in- 
formation specialists  averaged  about 
•  $24,300  a  year  in  J977- 

Although  the  workweek  for  public 
relations  staffs  usually  isi,35^^9|^  40 
hours,  overtime  often  is  necess?iry  to 
prepare  or  deliver  speeches,  attend 
meetings  and  community  activities, 
or  travel  o;it  of  town.  Occasionally, 
the*n»tur,e\ot  ''Jll^fei^regular  assign- 

ric  Tel^SB8^^^?*  ''t06rbe^6a^?^ 
aroun 

'   Sources  of  Additional  . 

information  ^ 

For  career  information  and  a  list  of 
schools  offering  degrees  and  coursesv' 
in  the  field,  write  to:-   ^  ^  . 

Career  Information.  Public  Relations  Society  / 
of. America,  Inc..  845  Third  Ave..  New 
York.  N.Y.  10022. 

Current  information  on  the  public 
relations  field,  salaries,  and  other 
items  is  available  from: 

fiR  Reporter^  Dudley  House,  P.O.  Box  600. 
Exeter,  N.H.  03833.  . 

For  additionaj.  inforniation  on  job 
opportunities  and  the  public  rela- 
tions field  in  general,  write  to: 

Service  Department,  Public  Relations^  News, 
.127  East  86th  St.,  ^  New  York,  N.Y. 
10021. 


an  organization's  work  may  be  inter- 
rupted or*halted.  Maintaining  an  ade- 
quate" supply  of  items  an  organization 
needs  to  operate  is  the  purchasing 
agent's  job.  - 

Purchasing  agents,  also  called  in- 
dustrial buyers,  obtain  goods  and  ser- 
vices of  the  required  quality  at  the 
lowest  possible  cosjt,  and  see  that 
adequate  supplies  are  available. 
Agents  who  work  for  nlanufacturing 
firms  buy  machinery,  raw  materials, 
product  components,  and  servicers; 
those  working  ^or  government  agen- 
cies may  purchase  office  supplies, 
furniture,  and  business  machines.  In!r 
fofmation  on  retail  buyers,  who  pur- 
chase nrierchandise  for  resale  in  its 
originaLform,  is  presented  in  the 
statement  on  buyers  elsewhere  in  the 
Hdndbodk: 

Purchasing  agents  bu^  when  stocks 
on  h^nd  reach  a  predetermined  reor- 
der point,  or  when  a  department  in 
aheoKjnizatioh  requisitions  items  it 
.ne^^fec^use  af%«ls  often  can  pur- 
dhase  from  many-sources,  their  main 
job  is  selecting  the  teller  who  offers 
the  best  ^alue. 

t^uryfiasing  agents  use  a  variety  of 
Tnej^MP^-to  select  ^mong  suppliers. 
.They  compare  listings  in  catalogs  and 
trade  journals  and  telepTione  suppli- 
ers, to  get  information.  They  also 
meet  with  salespersons  to  examine 
samples,  watch  demonstrations  of 
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equiprhent,  and.  discuss  items^a-_feiE>^^ 
purchased.  Frequently  agents  invite 
suppliers  to  bid  on  large  orders;  then 
they  select  the  lowest  bidder  among 
those  who  m'eet  requirements  for 
quality  of  goods  and  delivery  date. 

In  some  cases;  however,  pjirchas- 
ing  agents  must  deaf  directly  with- a 
manufacturer  to  obtain  speciallytfde- 
signed  Jtenis  made  exclusively  for 
their  organization.  Thfcse  agent* must 
have  a' high  degree^f  technical  ex- 
pertise to  insure-  that  all  product 
specifications  are  met.. 

It 'is  imj>ortant  that  purchasing 

•  agents  ^velop  good  business  rela- 
tions with  their  suppliers.  This  can' 
result  in  savings'on  purchases,  favor- 
able terms  of  payment,  and  quick  de- 
livery on>ush  orders  or  ma^eri^fe^n 
short  supply.  They  also  work  cldsely 
with  personnel  in  various  depart- 
ments of  their  own  orgiinization.  For 

.,o  example,  they  may  discuss  prbduct 

•  design  with  company  engineers  or 
shipment  problems  with  \5tf)rkers  in 
the  traffic  department. 

'Once  an  order  has  been  placed 
with  a  supplier,  ]the  purchasing  agent 
'makes  periodic  checks  to  insure  th^t 
it  will  be  delivered  pn  timd.  This  is 
necessary  to  prevent  work  flow  int€r- 
dtp^tions  due  tojack  of  materials.  Af- 
ter an  order  ha^-  been  received  and 
inspected,  the  purchasing  agent  au- 
thorises payment  to  the  shipper. 


PURCHASING  AGENTS 

(D.O.T.  162.158)  . 
Nature  of  the  Work 

^  If  materials,  supplies,  or  equip- 
ment are  not  on  hand 'when  needed. 


Purchasing  agents  must  develop  good  buslness^elatlons  with  their  suppliers. 
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Because  of  its  importance,  pur- 
chasing usually  is  designated  as  a 
separate;  responsibility  ^^thin  an  or- 
ganization. In  a  large  firnr^r  govern- 
ment agient^,  purchaising  agents  usu- 
ally specialize  in  one  or  more  specific 
iteiTis — for  example,  steel, vlumber, 
cotton,  or  petroleum  products.  The^ 
«  agents  are.  diVided  •into'' sections, 
headed  by  assistant  purchasing  man- 
agers,'that  are  responsible  for  a 
group  af  related  commodities.  In 
smaller  organizations,  agents  gener- 
ally are  assigned  certain  categories  of 
goods,. such  as  all  raw  materials  or  all 
office  supj^lies,  furniture,  and  busi- 
ness machines. 

Places  of  Employment 

About  1,90,000  persons  worked  as 
purchasing  agents  in  1976.  Over  half 
worked  in  manufacturing  Industries. 
Large  numbers  also  were  employed 
by  government  agencies,  construc- 
tion companies,  ^ospitafs,  and' 
schools. 

AbdUt  half  of  all  purchasing  agents 
work  in  organizations  that  have  few- 

*  ^r  than  five  employees  in  the  pur- 
chasing department.  Many  large 
business  firms  and  government  agen- 

^cies,  however,  have  much  larger  pur- 
chasing  departments;  some  employ 
as  many  as  100  specialized  buyers  or 
more.  ^ 

Training,  Other  Qualifications, 
and  Advancement . 

Although  there  are  no  universal  ^ 
educational  requirements  for  entry 
level  jobs,  most  large  companies  now 
require  a  college  degree,  and  prefer 
applicants  with  a  master's  degree  ;n 
business  administration.  Training  re- 


quantities.  Some  require  a.bachelor's 
degree;  many  others,  liowever,  hire 
gradUjHtes  of  ass6ciate  degree  pro- 
grams in  purchasing  for  entqy  vlevel 
jobs.  Promotion  of  clerical  workers 
Or  technicians  into  purchasing  jpbs  is 
much  nibre  common  in  sniall  firms. 
Regardless  of  size  of  company*  a  col- 
:  lege  degree  is  becoming  increasingly 
im'portant  for  advancement  to.  man- 
agement positions.  ^ 
The  purchasing  agent  must  be  able 
to  analyze  numbers  and  technical 
data  in  order'to  make  buying  deci- 
sions and,  take  responsibiTiT3r"for 
spending  large  amounts  ot  ^money. 
The  job  requires  the  ability  to  work 
independently  and  a  good  memory 
for  details.  In  addition,  a  purchasing 
agent  must  be'tactful  in  dealing  with 
salespersons  and  able  to  motivate 
others. 

Regardless .  of ,» their  educational 
background,  .  beginning  purchasing 
agents  initially  spend  considerable 
time  learning  about  company  opera- 
tions, and  purchasing  procedures. 
They  may  b^  assigned  to  the  store- 
keeper's section  to  learn  about  the 
purchasing  system,  inventory  rec- 
ords, and  storage  facilities.  Next  they 
may  work  with  experienced  buyers  to 
learn  about  types  of  goods  pur- 
chased, prices,  and  suppliers.  * 

Following  the  initial  training  peri- 
od, junior  purchasing  agents  are  giv- 
en the*  responsibility  for  purchasing 
standard  and.  catalog  items.  As  they 
gain  expd^rience  and  develop  exper- 
tise-in their'^^igned  areas,  they  may 
be  promoted  to  purchasing  agent, 
then  senior  purchasing  ^geiit.  Work- 
ers wim  proven  ability  can  move  into 
a  job  as  assistant  purchasing  manager 
in  charge  of  a  gFOup  of  purchasings 


quirements  vary  with  the  heeds  of  the  1^  agents  and  then  advance  to  manager 


firm.  For  examiple,  companies  that 
manufacture  complex  machinery  or 
chemicals  may  prefer  applicants  with 

'  a  background  in  engineering  or-sCi^ 
ence,  while  otjher  companies  hire 
business  administration  or  liberal  arts 
majors  for  trainee  Jobs,  cfourses  in 
purchasing,  accounting,  econom  cs, 
and  statistics  are  very  helpful.'  Famil- 

•  iarity  with  the  computer  and  itp  usffs 
also  is  desirable.       ■  ■  ^ 

Small  companies  generally^  have 
less  rigid  educational  requirements, 
because,  they  often  purchase  less 
complex    goods    in    much  smailer 
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of  the  enjfire  purqhasin^  department. 
i^Many  Au^i^chasijig  managers  move 
into  exeufetive  positions  as  directpr  of 
purchasing  or:  director  of  jpaterials 
'mailagement.  -  S 

Contipuin'g  education  is  essential 
for  purchasing'  agents  who  want  to 
advance  in  their  careers.  Purchasing 
agents  are  encouraged  to  participate 
in  frequent  seminars  offered  by  pro- 
fessional societies  and  to  take 
courses  in  purchasing  at  local  coHeg-/ 
es  and  universities.  The  recognized 
mark  of  experience'^and  professional 
competence  in  private  industry  is  the 
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designation  Certified  Purchasing 
Manager  (CPM).  This  designation  is 
conferred  by  the  National  Associ- 
ation of  Purcha^iing  Management, 
Inc.,  upon  candidat'e^  who  have 
passed  four  ex^iminations  and  who" 
Aneet  educational  and  experience  re- 
quirements. In  government  agencies, 
the  indication  of  professional  compe- 
tence is  the  designation  Certified 
Public  Purchasing  Officer  (CPPO), 
which  is  conferred  by  the  National 
Institute  of  Governmental  Purchas- 
ing, Inc' The  CPPO  is  earned  by  pass- 
ing two  examinations  and  meeting 
educational  and  experience  require-  ^ 
ments. 

Employment  Outjook 

Employment  of  purchasing  agents 
is  expected  to  increase  faster  than 
the  average  for  all  occup^ions  . 
through  the  mij^-lQ^f^.  Several 
thousand  jobs  will  be  open  every  year 
due  to  gr.owth  of  the  occupation  and 
the  need  to  replace  those  who  die, 
retire,  or  transfer, to  o^er  work. 

Opportunities  will  be^xcellent  fpr 
persons  with  a  master's  degree  in 
l^usiness^administratibn!  Persons  with 
a  bachelor's  degree  in  engineering, 
science,  or  business  administration 
whose  college  program  included  one 
course  or  more  Jn  .pure hailing  also 
should  have  bri^hf  prospects.  Gradu- 
ates of  2-year  programs  Tn  purchas- 
ing should  continue  to  find  ample  op- 
portunities, although  they  will  / 
probably,  be  limit©4JLO  small  fiptis^ 

Demand  for  purchasing  agents  is 
expected  to  rise*  as  their  im'poilt^ncfe 
in  reducing  costs  is  increasingly  rec- 
ognized. In  l^fge  industrial  organiza- 
tions, the  purchasing  department  will 
be  ^expanded  in  order  to  handle  the  ; 
growing  complexity  of  manufactur- 
ing processes.  In  companies  that^ 
manufacture  complex  it^ms  sugfi  as 
industrial  engines  and  turbirjii^ elec- 
tronic computer  equipment,  anA 
conimuhi.catipns  equipment,  there 
will  be  a  gr6wing  need^for  persons 
with  a  technical  background.to  select 
highly  te^nical  goods. 

Many   opportunities   also  shcl'' 
occur  in  firms  providing  personal, 
business^,  and  professional  services. 
Strong  growth  is  expected  for  thi^ 
sector  of  the  econo.my,  and  a  growing  \^ 
number  of  hospitalf^  school  districts, . 
and  other  relatively -small  employers 
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OCCUPATIONAL  OUTLOOK:  H ANDBOpK 


are  recognizing  t|^e  importance  of 
professional  purchase  in  reducing 
tlieir  operating  costs. 

Earnings  and  Working 
Conditlohs' 

College  graduates  hirod  as  junior 
pu/clTasing  agemtsf  in  large  firms 
edmed  about  $  1 1 ,700  a  year  in  1 976, 
accord.iiig  surveys  conducted  by 
the  Bureau  of  Labor  Statistics  and 
Purchasing  Magazine.  Experienced 
agents  purchasing  standard  items  av- 
eraged about  $14,200  a  year;  senior 
purchasing  agents  specializing  in 

-  complex  or  technical  goods  averaged 
about  $17,000.  Assistai^purcbasing 
managers  received  average  salaries 
of  about  $20,6op  a  year,  while  man- 
agers of  a  purchasing  department  re- 
ceived about  $24,700..  Many  corpo^ 
rate  directors  of  pu/chasing^ or 
materials  mariagemeot' earned  well 
over  $50,000  a  year.  Salaries  gener- ' 
^lly  are  high^;*  in  large  firms  wherQ 

y responsibilities  often  are  greater.  In 

>W76,  earnings  of  purchasing  agents 
were  about  1  J/2  times  as  much  as 
the  averaige^  for  all  nonsttpervisory 
workers  in  private  industry,  except 
farming.         ^  ) 

In  the  Federal  Governnlent,  begin- 
ning purchasing  agents  who  had  col- 

"lege  degrees  earned  $9,300  or 
$11,500  in  1977,  depending  on  scho- 
lastic achievement  and  relevant  work 
'experience.  The  average  salary  for  all 
purchasing  agents  in  the  Federal  Ser- 
vice was  $20,500.  Salary  levels  vary 
widely  among  State  governments;, 
however,  average  earnings  range 
from  $10,600  to  $13,900  for  pur- 
chasers of  standard  items,  $  1 4,200  to 
$1 8,800  for  senior  buyers  purchasing 
highly  complex  items,  and  $21,000 
to  $26,000  for  State  purchasing  di- 
rectors. 

Sources  of  Additional 
^  Information 

Further  information  ab($ut  ax:areer 
in  purcha$ing  is  available  from: 

Nationa]  Association  of  Purchasing  Manage- 
ment. Inc.,  1 1  Park  Place,  New  York, 
'  N.Y.  10007.  . 

National  Institute  of  Governmental  Purchas- 
ing. Inc.,  1001  Connecticut  Ave.  NW., 
'=O^  MrashingtQn.^.  20036.    "  • 


URBAN  PLANNERS 

(D.O.T.  199.168) 
Nature  of  the  V\(ork 

Urban  planners,  often  called  com- 
munity or  regional  planners,  develop 
programs  to  provide  for  future 
growth  and  revitaliziation  of  urban, 
suburban,  and  rural  communities. 
They  help  local  officials  make  deci- 
sions to  solve  social,  economic,  and 
environnriental  problems. 
'  Planners  examine  community  fa- 
cilities such  as  health  clinics  and 
schools  to  be  sure  these  facilities  can 
meet  the  demands  placed  upon  them. 
They  also  keep  abreast  of  the  legal 
issues  involved  in  community  devel- 
opment or  redevelopment  and 
changes  \xi  housing  and  building 
codes.  Because  suburban  growth  has 
increased  the  need  for  better  ways  of 
traveling  to  the  urban  center,  the 
planner's  job  often  includes  design- 
ing new  transportation  and  parking 
facilities. 

Urban  planners  prepare  Cgr  situ- 
ations or  needs  that  are  likefy  to  de- . 
velop  as  a  r#sult  of  population 
growth  or  social  and  economic 
change.  They  estimate,  for  example, 
the  comm unity -s  long-range  needs 
for  housing,  transportation,  and  busi- 
ness and  industrial  sites.  Working 
within  a  framework  set  by  the  com- 
munity government,  they 'analyze 
and  propose, alternative  wj&iys  to 


Urban  planners  view  the  present  and  fu- 
ture development  of  the  east  coaat  ^. 


achieve  more  efficient  and  attractive 
urban  areas.     ^  ' 

Before  preparing  plans  for  long- 
range  comintinity  development,  ur- 
ban plannerisPrepare  detailed  stucjies', 
that  show  the  currentJise  of  land  for 
residential,  business,  and  community 
purposes.  These  reports  present  in- 
formation such  as  thewrangementoi'  ' 
streets,  highways,  andjwater  and  sew- 
er lines,  and  the  location  of  schools, 
libr^iries,  arid  playgrounds.  They  also 
provide  information  on  the  types  of 
industries  in  the  community,  charac- 
teristics of  the  population,  and  em- 
ployment and  econbmic  trends.  With 
this  information,  urban  planners  pro- 
pose ways  of  using  undeveloped  land 
and  design  the  layout  of  recoiAmend- 
ed  buildings  and  other  facilities  such 
as  subways.  They  also  prepare  mate- 
rials that  show  how  their  programs 
can  be  carrifed  out  and  the  approxi- 
mate costs. 

Urban  planners  often  confer  with 
private  land  developers,  civic  lead- 
ers, and  officials  of  public  agencies 
that  do  specialize?  plannirig.  They 
may  prepare  materials  for  communi- 
ty relations  programs,  speak  at  civic 
meetings,  and  appear  before  legisla- 
'  tive  committees  to  explain  and  de- 
fend their  proposals. 

In  small  organizations,  urban  plan- 
ners must  be  able  to  do  several  kinds 
of  wqrk.  In  large  organisations,  plan- 
ners^ usually  specialize  in  areas  such^ 
as  physical  design,  community  rela- 
tions, or  the  reconstruction  of  run- 
down business  districts. 

Places  of  Employment 

About  16, 000. persons  were  urban 
planners  in  1976.  Most  work  for  6ity, . 
*  county,  or  regional-  planning  agen- 
cies. A  growing  number  are  em- 
ployed by  States  or  by  the  Federal. 
Government  in  agencies. dealing  with 
housing,  transportation,  or  environ- 
mental protection.^  ->^,'r'    "  J 

Many  planners  do  consulting 
work,  either  part  time  in  addition  to  a 
regular  job,  br  full  time  working  for  a 
firm  that  provides  sejrvices  to  private 
developers  or  government  agencies. 
'  Urb^tr  planno^  also  work  for  large  . 
land  developers  or  research  organi- 
zations and  teach  in 'colleges  and  uni* 
versi'ttes. 


ADMINiSi 


lATIVE  AND  RELATED  OCCUPATIONS 
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Training,  Other  Quaiiftcalloi^s, 
and  Advancement" 


Employers  oTOn  seek  woiTc^sw^h 
have  advanced  training  in  urban 
planning.  Most  entry  jobs  in  Federal, 
State,  and  local  government  agencies 
require  2^ear&  of  graduate  study  in 
urban  or  regional  planning,  or  the 
equivalent  in  work  Experience.  AU 
.^though  the  master's  degree  in  plan- 
ning is  the  usual  requirement  at  the 
entry  level,  some  people  who  have  a 
bachelor's  degree  in  city  planning, 
architecture,  landscape  architecture, 
or  engineering  may  qualify  for  begin- 
ning positions. 

In  1976,  over  80  colleges  and  uni- 
versities gave  a  master's  degree  in 
urban  planning.  Although  students 
holding  a  bachelor's  degree  in  archi- 
tecture or  engineering  may  earn  a 
master's  degree  after  1  year,  most 
graduate  prc^ams  in  urban  planning 
require  2  or  3  years  to  complete. 
Graduate  students  spend  consider- 
^abl^  time  in  workshops  or  laboratory 
courses  learning  to  analyze  and  solve 
urban  planning  problems.  Students 
often  are  required  to  work  in  a  plan- 
ning office  part  time  or  during  the  . 
summer  while  they  are  earning  the 
graduate  degree. 

Candidates  for  jobs  -  in  Federal, 
State,  and  local  government  agencies 
usually  must  pass  civil  service  exami- 
nations to  become  eligible  for  ap-. 
pointment. 

Planners  must  be  able  to  think  in 
terms  of  spatial  relationships  and  to 
visualize  the  ^effects  of  their  plans  and 
designs.  Tfrey  should  be  flexible  in 
their  approacft^^  to  problems  and  be 
able  to  cobperatfe  with  others  and 
reco^cile^  different  viewpoints  to 
achieve  constructive  policy  recom- 
mendatioiis. 

After  a  few  years'  experience,  ur- 
ban planners  may  advance  to  assign- 


ments requiring  a  high  degree  of  in- 
dependent  judgment,  such  as 
jutHhinjBDroposed  stu^  designing 
the  ph>?^it4ayout  of  a  large  devel- 
opmejit,,  or  ^eSohxtnending  policy, 
progr^',  and  budget  oVtions^Some 
are  promoted  to  jobs  as  plannirtg^d-ir.^ 
rectors,  and  spend  a -^reat  deal  of 
time  meeting  with  officials  in  other 
organizations,  speaking  to  civic 
groups,  and  supervising  other  profes- 
]sionals.  Further  advancement  is 
^  more  difficult  at  this  level  and  often 
occurs  through  a  transfer  to  a -large 
city,  where  the  problems  are  more 
complex  and  the  responsibilities 
greater.  ^  . 

Employment  Outlook 

Employment  of  urban  planners  is 
expected  to  grow  faster  than  the  av- 
erage for  all  occupations  through  the 
mid- 1 980 's.  In  addition  to  openings 
created  by  future  growth  of  this  rela- 
tively small  occupation,  some  jobs 
will  open  up  because  of  the  need  to 
replace  planners  who  leave  their 
jobs.  ■ 

Future  growth  of  the  occupation 
will  depend  to  a  great  extent  on  the 
availability  of  money  for  urban  plan- 
ning projects.  Growth  in  Federal  sup- 
port for  State  and  local  community 
development,  urban  restoration,  and 
land  use  planning  programs  should 
increase  requirements  for  urban 
planners.  Many  opportunities  for . 
planners  should  arise  in  fields  in 
which  they  have  not  traditionally 
been  employed,  such  as  environmen- 
tal and  social  service  planning. 

Earnings  and  Working 
Conditions 

Starting  salaries /or  urban  planners 
ranged  between  %  11  ,000  and 
$14,000  a  year  in  1976.  Planners 
with  a  master's^e^ree  were  hired  by 
the  Federal  Government  at  $14,097 


ear  in  1977.  In  some  cases,  per- 
sons having  less  than  2  years  of 
graduate  work  coujd  enter  Federal 
service  as  intern^  at  yearly  salaries  of 
either  $9,303  or  $1  1,523. 

State  governments  paid  urban 
planners  average  beginning  salaries 
btabpjLit  $1  1,000  a  year  in  mid-i  976, 
althou|li'=*fjlanners  started  at  more 
than  $14,odb  ih^oine  States.  Salaries 
of  experienced  State^plann^js  ranged 
from  an  average  minimum  of  jtcarly^ 
$16,000  a  year  to  an  average  maxi- 
mum of  "more  than  $21,000  a  year. 
Salaries  of  State  planning  directors 
ranged  from  an  average  minimum  of 
about  $24,000  to  an  average  maxi- 
mum of  nearly  $28,000  in  mid'1976. 

City,  county,  and  other  local  gov^ 
ernments  paid  urban  planners  aver- 
age starting  salaries  exceeding 
$14,000  in  1976,  although  some 
communities  in  the  East  and  South 
paid  less.  In  1976,  experienced  urban 
and  regional  planners  generally 
earned  more  than  one  and  one-half 
times  as  much  as  the  average  earn- 
ings for  all  nonsupervisory  workers  in 
private  industry,  except  farming. 

Most  planners  have  sick  leave  and 
>^cation  benefits  and  are  covered  by 
retirement  and  health  plans.  Al- 
though most  city  planners  have  a 
scheduled  workweek  of  40  hours,  » 
they  sometimes  work  in  the  evenings 
and  on  weekends  to  attend  meetings 
with  citizens'  groups. 

Sources  of  Additionai 
1  Information 

Facts  about  careers  in  planning 
atid  a  list  of  schools  offering  training 
are  available  frbm:  , 

Atnerican  Institute  of  Planners,  1776  Massa- 
chusetts Ave.  NW.,  Washington,  D.C. 
20036- 

American  Society  of  Planning  Officials,  1313 
East  60th  St.,  Chicago,  III.  60637. 


SERVICE  OCCUPATIONS 


/  Workers  in  service  occupations 
perform  a  wide  variety  of  tasks  rang- 
ing from  policing  streets  and  fighting 
fires  to  serving  food  and  cleaning 
buildings.  In  1976,  about  12  million 
pepple  were  employed  in  service 
jobs.  The  major  groups  of  service 
occupations  are  discussed  below:  . 
'^^Food  service  occupations.  The  larg- 
est group^  of  service  workers,  almost 
4  million  persons  in  1976,  prepared 
and  served  food  in  restaurants,  cafe- 
terias, schoQls,  hospitals,  and  other 
ihstitutioils.  Workers  in  this  group  . 
included  cook);  aod  chefs,  waiters 
and  waitresses,  bartenders,  and 
kitchen  >^orkers. 

Cleaning  and  related  occupations. 
Workers  in  these  occupations  clean 
and  maintain  buildings  such  as  apart- 
ment houses,  schools,  and  offices. 
Almostv2.3  million  persons  were  em- 
ployed in  these  jobs  in  1976.  The", 
group  included  janitors,  building  cus- 
todians, and  pest  controllers. 

Health  service  occupations.  More 
than  1.7  million  persons  were  em- 
ployed as  health  service  rworkprs  in 


jobs  such  as  practical  nurse  or  hospi- 
tal attendant.  Most  of  these  workers 
were  employed  in  hospitals,  but  some 
worked  in  doctors*  or  dentists'  offic- 
es. 

Personal  service  occupations. 
Workers  in  this  group  range  from 
barbers  and  cosmetologists  to  ski  in- 
structors and  theater  ushers.  About 
1 .6  million  persons  were  employed  in 
personal  service  jobs. 

Protective  and  related  service  occu- 
pations. About  1.3  million  persons 
were  employedjto  safeguard  lives  and 
property  in  19TCrrThe  majority  were 
police  officers,  guards,  or-  firefight- 
ers. Most  police  officers  and  detec- 
tives were  government  {employees, 
but  sc^me  worked  for  hotels,  stores, 
and  other  businesses.  Guards,  anoth- 
er large  groiip  of  protective  service 
employees,  worked  chiefly  for  pri- 
vate companies  to  protect  company 
property  and  enforce  company  rules 
and  regulations.  Firefighters  worked 
mainly  for  city  governments.  The  re- 
maining protective  service  v&orkers 
were  sheriffs  and  bailiffs,  crossing 


Service  occupations,  1 976 


13%  of  total  employment 
in  ail  occupations 


guards  and  bridge  tenders,  and  mar- 
shals and  constables. 

Private  household  service  occupa- 
tions. Most  of  the  1.1  million  private 
household  workers  employed  in 
1976  were  domestic  workers  who 
cleaned  their  employer's  home,  pre? 
pared  meals,  and  cared  for  children. 
Some  worked  as  launderers,  caretak- 
ers, and  companions. 

Training,  Otheir  Qualifications, 
and  Advancement 

Training  and  skill  requirements 
differ  greatly  among  the  various  ser- 
vice occupations.  FBI  special  agents, 
for  example,  must  have  a  college  de- 
gree. Barbers  /and  cosmetologists 
need  specialized  vocational  training. 
Still  other  occupations — household 
worker,  buying  custodian,  and  hotel 
bellhop,  for  example — have  no  spe- 
cific' educational  requirements  for 
entry,  although  a  high  school  diplo- 
ma is  always  an  advantage. 

For  many  servit^  *o(;(yLipations, 
personality  traits  and.spr^cial  labilities 
may  be  as  .important  as  formal 
schooling.  Thus,  ^Iwsical  strength 
and  endurance  are  a  necessity  for 
work  as 'a  porter,  lifeguard,  ,  or  win- 
dow cleaner;  -and  a  pleasing  manner 
and  appearance  are  especially  impor- 
tant for  a  waiter  or  waitress,  elevator 
operator,  or  usher.  Other  service 
workers,  such  as  store  and  hotel  de- 
tectives and  travel  guides,  need  good 
judgment  and  should  be  skillful  in 
dealing  with  people. 

Some  service  workers  evenjtually 
go  into  business  fo*r  themselves  as 
caterers  or  restaurant  operators,  for 
example,  or  proprietors  of  barber  or 
beauty  shops.  Advancement  from 
service  occupations  that  require  little 
training  or  skill  may  be  difficult  for 
people  without  a  good  basic  educa- 
tion and  some  knowledge  of  the  busi- 
ness in  which  they  work. 
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More  than  12  million  people  work  in 
service  occupations 


Employment,  1976  (in  millions) 


Sou<ci>    Bofcau  ot  Labo»  Gtatistics 


Employment  Outlook 

Employment  in  the  service  occu- 
pations is  expected  to  grow  at  about 
the  samej-ate  as  the  average  for  all 
occupations  through  the  mid-J980's. 
The  number' of  private  household- 
workers,  however,  has  declined  since 


the  mid-l960*s  and  this  trend  is  ex- 
pected to.contimue  despite  a  strong 
demand  for  these  workers,  ff  private 
household  workejrs'  are  Excluded 
from  the  total,  ser>\ice  workjbrs  show 
a  faster  than' average  rate  of  growth. 

Most  of  the  future  employment  in- 
crease is  expected  to  be  among  the 


health  care  and  protective  service 
occupations.  Population  growth  and 
the  aging  of  the  population  will  cre- 
ate more  demand  for  all  health  care 
occupations.  More  police  officers 
and  guards  will  be  needed  in  the  fu- 
ture as  population  increases  and  the 
need  for  protection  against  crime, 
theft,  and  vandalism  continues  to 
grow.  Rising  incomes,  increasing  lei- 
sure time,  and  the  ^growing  number  of 
women  who  combine  family  respon- 
sibilities and  a  job  are  likely  to  cause 

•  the  ; number  Of  ^cooks  and  chefs  to 
grow  faster  than  the,  average. 

The  followiag  sections.  >of  ,  the 
Handbook  contain  detailed  informar 
tion  on  most  of  the  service  occupa- 
tions mentioned  here.  Others  are  de^ 
scribed  in  th<J  industry  statements  on 

•  government;  transportation,  commur 
nications,  and  public  utilities;  whole- 
sale and  retail  trade;  ah^ sei^ice  and 
miscellaneous  industries.  Thd  health 
SQ^ice  occupations  arc  included  in 
the  section  on  health  care  occupa- 
tions, and  statements  on  meatcutters, 
pest  controllers,  and  funeral  direc- 
tors can  be  found  elsewhere  in  the 
Handbook. 
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CLEANING  AND  RELATED  OCCUPATIOr^ 


Every  public  building  and  apart- 
ment house  needs  ^  be  kept  clean 
and  in  good  condition  for  the  com- 
>fort  and  safety  of  - the  people  who 
work  or  live  there.  Much  of  this  work 
is  donp  by  ^persons  in  cleaning  and 
related  occupations.  These  workers 
may  clean  floors  and  windows  in  hos-^ 
pitals,  change  linens  in  hotels,  repair 
broken  faucets  in  apartments,  or  ex- 
terminate insects  and  rodents  in  of- 
fice buildings.  .  . '  v 
■  Workei*  in  these  occupations  usu- 
ally learn  their  skills  on  the  job,  byi 
other  training  is  sometimes  available. 
Building'cu&todians  may  attend  train- 

,  ing  programs  offered  by  unions  and 
government  agencies;  hotel  house- 
keepers may  take  courses  in  house- 
keeping  procedures  and  interior  de- 
sjlgn  affered  b^  their,  employer. 
Workers  who  leirn  their  jobs  thor- 
oughly and  show  that  they  can  han- 
dle responsibility  may  advance  su- 
pervisory positions. 

Besides  a  knowledge  of  their  job, 
these  workers  must  be  courteous, 
tactful,  and  neat  if  their  job  requires 
^   contact  with  the  public.  Some  per-. 

^  form'  monotonous  and  tiring  tasks^, 
such  as  scrubbing  and  waxing  floors, 
and  must  be  able  to.  stand  the  .bore- 
dom of  t'he  job^. 

This  section  describes  thrc^  clean- 
ing and  related  occupations:  build- 
ing  custodians,  pest  contVollers,.and , 
hotel  hoiSsekeepers  and  assistants. 


BUILDING  CUSTODIANS  ^ 

(D.O.T,  187.168,  38Lb7  and  .1201, 
382.884,  891.138) 

Nature  of  the  Wbrk 


Building  cu'^to^iai^jsf  sometimes 
called  janitors  or  ckaners,  keep  of)- 
"^fite  buildings,  hos^tals,  stores,  ^and 
I'apartment  houses /^lean  and  in  good 
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condition.  They  see  that  heating  and 
ventilating  equipment  work  properly, 
clean  floors  and'windows,  and  do, 
.othfer  necessary  jn^intenance  tsftks.' 
On  a  typical  day, 'a  custodian  may 
wet-  or  dry-mop  ffoors,  vaoCutn  car- 
pets,'dust  furniture,  make  minor  re- 
pairs, and  exterminate  insects  and  ro- 
dents. 

Custodians  use  many  different 
tools  and  cleaning  materials.  For  one 
joiz  they  may  need  a  mop  and  bucket; 
for  another  an  electric  polishirfg  ma- 
chine and  a  special  cleaning  soluticfn. 
Chemical  cleaners  and  power  equip- 
mciVt  have  made  many  tasks  easier 
and  less  time  cbns,uming,  but  custodi- 
ans must  know  how  to  use  them 
properly  to  avoid  harming  floors  and 
^.fixtures.  ^        '  * 

Some  custodians  supervise  a  group 
of  custodial  workers  and  are  respon- 
sible for  mainlining  a  section  of  a 
building  or  an  entire  building.  They 
assign  tas|:s  to  each  worker,  give  in- 
structions, and  see  that  jobs,  such  as 
floor  waxing  or  win^dow  washing,  are 
done  well.  . 


Places  of  Employment 


III  1976,  more  thgn  2. f  million 
people  worked  as  building  custodi- 
ans. One-third  worked  part  time.. 

Most  custodjans  worked  in  office 
buildings  and  factories,  but  schools, 
apartment  houses,  and  hospitals  also 
employed  many.  Some  worked  for 
firms  sijpplying  building  mainte- 
nance/ser vices  on  a  contract  basis. 

Alniough  custodial  jobs  can  be 
found  In  all  cities  and  towns,  most 
are  located  in  highly  pQpulafe4  areas 
where  there  >rf^  maSH|ferice  build- 
iogs,  stores,  /nd  apartHiPht  houses. 

Training,  Other  Qualifications, 
and  Advancement 

No  special  education  is  rl^quired 
Cori  most  custodial  jobs<  But  the  be- 
ginner should  know  'simple  arithm'e^ 


tic  and  be  able  to  follow  instructions. 
High  school  shop  courses  are  helpful 
because  minor  plumbing  or  carpen- 
try work  may  be  a  part  of  the  job. 

Most  building  custodians  learn 
their  skills  on  the  job.  Usually,  begin- 
ners do  routine  cleaning  and  are  giv- 
en more  complicated  duties  as  they 
gain  experience. 

In  some  cities,  unions  and  govern- 
'  ment  agencies  have  .developed  pro- 
grams to  teach  custodial  skills.  Stu- 
dents learn  how  to  clean  buildings 
thoroughly  and  efficiently,  and  how 
to  operate  and  maintain  machines, 
such  as  wet  and  dry  vacuums,  buff- 
ers, and  polishers  that  they  will  use 
on  the  job.  Instruction  in  minot  elec- 
trical, plumbing,  anci  other  repairs  is 
also  given.  As  part  of  their  trainings 
students  learn  to  plan  their  woilc,  to 
deal  with  people  in  the  buildings  they, 
clean,  and  to  work  without  supervi- 
sion. , 

Building  custodians  usually  find 
work  by  answering  newspaper  adver- 
tisements, applying  directly  to  a  com- 
pany where  they  would  like  to  work, 
or  applying  to  a  building  mainte- 
nance service.  They  also  get  jobs 
through  State  employment  offices. 
Custodial  jobs  in  the  government  are. 
obtained  by  applying  to  the  civil  ser- 
vice personnel  headquarters.. 

Advancement  opportunities  for 
custodial  workers  are  usually  limited 
because  the  -cus^todian  is  the  only 
maintenance  worker  in  many  build- 
ings. Where  there  is  a  large  mainte- 


Ons-thlrd  of  all  building  ^Mtt^lans  work  '° 
\   part  time. 
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CLEANING  AND  RELATED  OCCUPATIONS 

nance  staff,  however,  custodians  can 
be  promoted  to^upervisory.  jobs.  A 
hjigh  school  diploma  improves  the 
chances  for  advancement.  Some  cus- 
todians go  inito  th^maintenance  busi- 
ness for  themselvf^. 

Employment  Outlook 

1^  Eniploymj^nt  opportui^ties'  ih  this' 
o^upatioi/  are  expected  to  be  good 
through  tl^e  mid-l980's.  The  need  to 
replace^Workers  who  die,  retire,  or 
leave  the  occupation  will  create 
many  jobs  each  year.  ([Construction  6f 
new  office  buildings,  hospitals  and 
apartment  houses  will  cause  employ- 
ment of  custodians  to  Igrow  about  as 
fast  as  the  average  for  all  occupa- 
tions. 

Persons  seeking  part-time  or  evo  ^ 
ning  work  can  expect  to  find  many 
Opportunities. 

Earnings  and  Working 
Conditions 

In  19^76,  building  custodians  aver- 
aged $3.63  an  hour,  which  is' about 
'  three-fourths  as  much  as  the^erage 
earnings  for  all  nonsuper^isoryVork- 
ers  in  private  industry,  except  farm- 
ing. Earnings,  however,  vary  by  in- 
dustry and  area  of  the  country. 
Workers  in  large  cities  of  the  North- 
east and  North  Central  regions  usual- 
ly earn  the  highest  wages.'^^:^^.^,^ 

Custodians  working  in  the  Federal 
Government  are*  paid  at  the  same 
rates  offered  by  private  industries  in^ 
the  l9cal  $irea.  ? 

Most  buildings  service  workers  re- 
ceive paid  holidays  and  vacations, 
r  and  health  insurance. ^ 
^  ;  Because  most  office  buildmgs  are 
cleaned<whife  they  are  empty,  custo- 
dians .often  work  everting  hours.  In 
•buildings  requiring  24-hour  mainte- 
nance, custodians  niay  work  a  nigbt 
shift.  , 

AltJbTough  custodians  usually  work 
inside  heated,  well-lighted  hj<rtldtQgs, 
thjey  sometimes  ^ork  outdoors 
sweeping  walkways,  mowing  lawns, 
*or  shoveling  snow.  Working  with  ma- 
ciftnes  can  be  noisy  and  some  tasks, 
such.as  cle|ping  bathrooms  and  trash.^ 
rooms/can  be  dirty.  Custodial  work- 
ers often  suffer  minor  cuts,  bruises, 
and  burns  from  machines,  handtools,^ 
and  chemicals.. 


Building  custodians  spend  most  of 
their-  time  on  -their  feet>  sometimes 
Jifting  or  pushing  heavy  furnitui^  or 
equipment.  Many  tasks,  such  as  dust- 
ing or  sweeping,  require  constant 
bending,  stooping,  and  stretching. 

Sources' o1  Additional  ^ 
*lnforrr)ation 

Information ^abdut  custod^l*  jobs 
and  tr»iQuig''oi>portankies  may  be 
obtained  fromTne^local  office  of  yo6r' 
St^te  employment  service.  ' 

For  general  information  on  job  op- 
portunities   in  local  areas,  contact: 

Service  Employees  Ihternation^  Union,  2020 
'       K  St.  NW.,  Washington,  D.C.  20006. 


HOTEL  HOUSEKEEPERS 
AND  AS^STANT^ 

(D.O.T.  321-.138). 

^iBiture  of  the  Work 

A  hotel's  or  motel's  reputation  de- ' 
pends  on  how  well  it  serves  its  guests. 
Although  some  offer  economical  ac- 
commodations and  others  stress 
luxurious  surroundings^  an(|  attentive 
service,  all  are  concerned^  with  their 
guests'  comfort.  Hotel  housekeepers 
are  responsible  for  keeping  hotels 
and  motels  clean  and  attractive  and 
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providing  gu*jts  with  the  necessary  . 
furnishings  and  supplies.  It  is  thieir 
job  to  hire,  train,  schedule,  and  su- 
pervise the  housekeeping  staff,  in- 
cluding linen  and  laundry,  workers, 
an^re^^Kersf  They  also  keep,,  em- 
ployee ^^ords  and  order  supplies, 
bout  17,000  persons  worked  as  ho- 

housekeepers  in  1976. 
^Housekeepers  who  work  in  small 
or  middle-sized  establishments  may 
not  pnly ^supervise  the  housekeeping^ 
staff^  jDut  perform  some  of  these 
ties  themselves.  In  large  or  luxury  ^ 
hotels,  their  jobs  are  primarily  iid- 
ministrativ^  and  they  are  frequently 
s  called  executive  or' head  housekeep- 
ers. 

Besides  supervising  a  staff  that 
may  number  in  the  hundreds,  execu- 
tive hojusekeepers  prepar^ne  bud- 
get fo^  their  departments;  -submit  re- 
ports to  the  geij^al  manager  on*the 
condition  of  rooms,  needed  repairs, 
and  suggesteci  improvements;  and 
purchase  supplies  and  furnishings. 
Executive  hjousekeepers  are  assisted 
^  by  floor  housekeepers,  who  supervise 
i'^  the  cleaning  and  maintenance  of  one 
or  several  floors  in  the  hotel,  aifd 
assistant  executive  housekeepers,*^ 
who  help  with  the  administrative" 
work.         ^  .  • 

Some  large  hotel  and  motel  chains 
assign    executive   housekeepers  'to 
special  jobs,  such  as  reorganizing  - 
housekeeping  procedures  in  an  es-^^' 
tablisKed  hotel  or  setting  u^he 
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housekeeping  dep^^m^f^t  in  a  .  new 
motel. 

Training^  Other  Qualifications, 
and  Advancement 

Although  there  are  no  specific 
educational  requirements  for  house- 
,  keepers,  most  employers  prefer  ap- 
plicants  who  have  at  least  a  .high 
'"^  school  diploma*  Experience  or  train- 
ing in^  hotel  housekeeping  also  is 
helpful  in  getting  a  job. 

Several^  colleges,  junior  colleges, 
and  technical  insititutcs  offer  instruc- 
tion in  hotel  administration  that  in- 
cludes courses  in  housekeeping; 
some  of  these  courses  arc  offered  in 
summer  or  evening  classes.  Ni^ny 
schools  have  developed  programs 
under  the  guidance  and  approval  of 
the  National  Executive  Housekeep- 
ers Association,  an  organization  that 
confers-  certified  membership  {^tus 
upon  those  members  who  corrtplctc 
certain  Education  and  experience  re- 
quirements. In  addition,  the  Ameri- 
can Wotel  j^nd  Motel  Associatfon  of- 
fers courses  for  either  classroom  or 
home  study.  Most  F^elpful  arc  courses 
on  housekeeping;  personnel  manage- 
ment; budget  preparation;  record- 
keeping; interior  decoration;  safety 
practices;  environmental.^  controls; 
and  the  purcfiase,  use»  and  care  of 
different  types  of  equipment  and  fab- 
rics. 

Executive  housekeepers  should  be 
good   at  "  planning   and  organizing 
work  and  must  \\e  able  to  get  along 
welU^with  people,  especially  those 
^they  supervise.  .Housekeepers  also 
.  should  like  to  worlyjndcpendently 
:  and  be  ^ble  to  kacp  records  a,^  ' 
"^analyze  numbers,  f 

Although  assistant  housekeepers 
may  be  promoted  to  executive 
4iousekeepers  after  several  years  of 
experience,  opportunities  are  limited 
because^  only  one  executive  house- 
^  keeper  job  is  available  in  any  hotel  or 
\  motel.  Those  with  degrees  or  courses 
in  institutional  housekeeping  man- 
agement may  have  the  best  advance- 
ment opportunities. 

Employment  Outlook 


Employment  of  hotel  housekeep- 
ers is  expectbd  to  grpw  more  slowly 
than  the  av^prage  for, all  occupations 
through  th^  mid-198d^s.  Most  open- 


ings  will  result  from  the  need  to  rc- 
, place  workers  who  die,  retire,  or 
leave  (he  occupation. 

Because  established  hotels^.usually 
fill  vacanc^ies  by  promoting  assistant 
housekeepers  to  executive  house- 
keepers, beginners  will  find  their  best 
job  opportunities  in  newly  built  mo- 
tels or  hotels.  * 

See  the  statement  on  the  Hotel 
Industry  elsewjjcrc  in  the-  Handbook 
for  information  on  earnings  and 
working  conditions,  sources  of  addi- 
tional information,  and  more  infor- 
'  mation  on  the  employmcnt'outlook. 


PEST  CONTROLLERS 


(D.O.T.  389.781  and  389.884) 

Nature  tof  the  Work 

Rkits,  mice,  and  common  house- 
holcKinsects  such  as  flies  and  roaches 
contaminate  food  and  spread  sick- 
ness; termites  can  eat  away  houses. 


Protection  of  our  health  q^d  proper- 
ty from  these  pests  is  the  job  of  pro- 
fessional pest  controllers',  who  are 
^  classified  either  as  pest  controh  route 
workers  or  termite  specialists.  Al- 
though these  fields  of  work  are  sepa- 
rate, many  controllers  do  both. 

Often  working  alone,  a  pest  con- 
trol route  worker  usually  begins  the 
day  by  making  sure  the  rpute  truck 
has  the  necessary  pesticides,  spray- 
ers, traps,  and  other  supplies  for  ser- 
vicing customers'  facilities.  With  the 
supervisor  s.  instructions,  the  route 
worker  starts  out  to  visit  the  5  to  15 
customers  on  the  route  list. 

A  route  worker  gcncrajly  services 
restaurants,    hotels,^  food  stores, 
•homes,  and  other  facilities  that. have 
problems  with  rats,  mice,  or  insects.  ' 
Comn^ercial    customers    commonly  ^ 
have  service  contracts  callingNfor  , 
regular  visits,  such  as  once  a  month. , 
Service  to  homes  usu^y  is.^bss  fre- 
quent, or  only  as  require^ 

A  rou^e, worker,  who  must  kno.w 
pests'  habits  and  hiding  places,  care- 
fully inspects  the  facility/ to  ^deter- 
mine the  extent  of  the  pest  problem'. 


Pett  controller*  know  the  habttt'and  hiding  placet  of  different  insects. 
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To  eliminate  pests  and  prevent  their, 
return,  the  route  worker  sprays  pesti-' 
cides  jn  and  around  areas  such  as 
cabinets  and  sinks  where  insects  usu- 
ally live,  and  sets  traps  and  poisonous 
bait  near  ^reas  where  rats  or  mice 
nest  and  along  paths  they  travel. 

Wfhile  regular  visits  are  of  help,  the 
routj^  worker  may  suggest  to  custom- 
ers ways  to  eliminate  conditions" that 
attract  pests.  They  may,  for  example, 
recommend  replacing  damaged  gar- 
bage containers,  sealing  open  food 
containers,  ^nd  repairing  cracks  in 
wall3-  ' 

Termite  specialists  are  pest  con- 
trollers who  wor^  to  eliminate  ter- 
mites and.  prevent  them^  from  reach- 
ing wood  structuresi".  Termites  eat 
wood.  Without  proper  controls,* 
these  insects  can  go  virtu^illy  unno- 
ticed while  they  sever^y  undermine 
the  wood  structure  6l  a  home  or  o^lrf- 
er  building. 

Termite- specialists,  usually  work- 
ii^gjn  pairs,  can  effectively  control 
termites  by  providing  a  barrier  be- 
tween the  termitesVunderground 
colonies  ^d  the  wood  structure.  The 
most  common  barrier  is  termite  poi- 
sop. 

/  To  provide  a  poisonous  barrier, 
they  stick  a  steel  nozzle  intc  tfie 
ground  and  pump^  poison  through  a 
hose  attached  to  the  nozzle.  Pumping 
forces  the  poison  through  the  holes 
in  the  nozzle  and  into  the  soil.  They 
Repeat  the  process  at  numerous 
points  around  the  foundation,  Tq 
reach  soil  beneath  or  behind  cement 
or  other  surfaces,  they  drilP  holes 
thjfough  the  surface,  insert  the  nozzle 
into  the  soil,  and '^ump  in  the  poison. 
Workers  then  seial  theser  holes  with 
cement.  Specialists  also"  may  spray 
pbison^  directly  to  the  wood's'-surface. 
This  is  done  commonly  on  ol^er,  all- 
wood  structures. 

'  Sinco  termites  will  not  cross  poi- 
sonous areas,  those  termites  in  tha  * 
ground  must  find  food  elsewhere  or 
starve  wjiile  those  trapped  in  the 
wood  structure  die  from  lack  of 
moisture.  Because  barriers  last  for 
years,  termite  specialists  seldom 
need  to  rev,isit.a  treated  facility. 
,  Termite  Specialists  sometimes 
'have  to  alter  buildings  to  prevent 
p^sts  frona.  returning.  For  example, 
they  n^ay  remove  itnd  rebuild^fpun- 


dations    or  insulate  wood-(o-eartb 
contacts  with  concrete. 

Helpers  assist  termitjc  specialists  by 
digging  around  and  •  underneath 
houses,  helping  set  |ip  and  qperate 
equipment,  mixing  c'ement,^  'and 
doing  general  cleanup  work. 

Some  highly  experienced  special- 
ists inspect  hpuses  for  termites,  esti- 
mate costs,  and  explain  the  proposed 
work  to  customers.  In  most  extqrmi- 
'nating  firms,  however,  managers,  su- 
pervisors, or  pest  control  sales  work- 
ers do  these  jobs. 

I  Places  bf  Employment  ^ 

\^  More  thy:n  half  of  the  estimated 
2^,o6or  pestt  controllers  employed  in 
1976  w«re  route  workers;  the  rest 
were  termite,  specialists  and  cpmbi- 
\,  nation  route  work^rs-termitp  special- 
ists. - 
^  Most  pest  controllers  work'  for  6r 
own  firms  that  specialize  in  this  ser- 
vice. A  ^all  number  work  for  Fed- 
eral, State, ^nd  local  governmSrtts. 

Jobs'  in  this"  field  can  be  found 
throughout  the  country.  Employ- 
ment, however,  is  concentrated  in 
major  metropolitan  areas  and  large 
.towns. 

Training,  Other  Qualifications, 
and  Advancement 

ning  pest  controllers  are 
trained  b^  supervisors  and  experi- 
enced workers.    Many  larfee  firms 
'also  provide  several  weeks  of  train-" 
ing,  which  includes  classes  on  the 
characteristi<?s  of  termiti^  or  other 
pests,  the  safe  djnd  effective  use  of 
pesticides,  customer*  relations,  ar\d 
tho  pn-fcparation.  of  work  records.  To' 
aid  beginners,  many  employers  pro- 
vidci*traiiiing  manuals.  Beginners  gain 
practical  experience  by  helping  pest  i 
control  r'ou^e  workers  or  termite  spe-  ' 
cialisl§  on  the  job.    They  can  learn 
m^l^y  ^f  the^basic  concepts  for  pest  ' 
control  within  2  Or  3  months.  At  this 
stage,  however,  they  lack  the  experi-^. 
ence  to  ^vork  alone. 

Almost  all  States  require  pest  con- 
trollers to  pass. a  written  test  demon- 
strating competent  and  safe  use  of  < 
pesticides.  Those  few  States  not  re- 
quiring a  written  test  are  expected 
within  the- next  3  years  to  pass  legisla- 
tion that  would  .require  pest  tontrol- 
lers  to.pass  afeimilar  test.  Currently, 
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-  9tbout  30  States  require  pest  control- 
leM^e  licensed,  w.hich  in  most  States 
is^nly  for  registration. 

Employers  prefer  trainees  who  are 
high  school  graduates,  hav^  safe  driv- 
ing records,  and  are  in  good  health. 
Many  firms  require  their  employees 
to  be  'bonded;  applicants  for  these 
jobs  must  have  a  record  of  honesty 
and  respect  for  the  law.  Because 
route  workers  frequently  deal  with 
customers;  employers  look  for  appli- 
cants who  are.courteous,  tactful,  and 
NVell^groomed.  Termite  specialists 
need-manual^ dexterity  and  mechani- 
cal ability.  SomeTirms  give  aptitude 
tests  to  determine  an  applicant's  suit- 
ability for  the  work;  * 

High  school  courses  in  chemistry 
and  "business  arithmetic  provide  a  ' 
helpful  background  for  pest  contrtDl- 
lers.  Students  interested  in  becormng 
route  workers  ialso  may;  benefit  from 
courses  in  sales.  Those  interested  in 
becoming  terrnite  specialists  can  gain 
valuable  excpcriencc  by ;  tak'ihg 
courses  related  to  building  construe-  * 
tion  such  as.  carpentry. 

Experienced  workers  with  ability 
can  advance  to  higher  paying  posi- 
tions, such  as  service  manager  or 
pest-control  sales  worker. 

Employment  Outlook 

Employment  of  pest  controllers  is 
expected  to  grow  faster  thaii  the  av-  ^ 
erage  for  all/bccupations  through  the 
mid^l980'sC^In  addition  to*  the  jobs 
resulting  from  employment  grpwth, 
the  need  to  repla^ie  experienced 
workers  who  retire  or  die  or  transfer  , 
to  other  occupations  also^will  create 
many  job. openings. 

Because  posts  reproduce  rapidly  - 
aad  tend  to  develop  resistance  to 
pesticides,  their  control  is  a  never-^ 
ending  problem.  Population  growth 
and  further  congestion  of  metropoli- 
tan areas  will  add  to  the  need  for. 
more  pest  controlfers.  The  d^terio- 
ratioPkJ  of  older  tpuildings  also  is  in- 
creasing the'  need  for  these  wor|^^rs  ^ 
kince  buildings  become  more  prdn^^ 
to  infestation  as  they  age. 


Earnings -and  WorkiAg 
Conditio  nSs^ 

The  starting  pay  for  inex|><erien,ced 
trainees  ranged  from  '$3  to  ^4  an 
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hour  iii  1976>  based  on  the  limite^ 
informau^  available.  Earnings  of 
exp^riSncea  'pe§t  controllers  ranged 
from  ^S5  to  »8  an  hour. 

Some  route  workers  are  paid  an 
hourly  rate  or  weekly' salary.  Others^ 
receive  a  commission,  based  uj^on 
charges  to  customers.  Nearly  all  ter- 
'  mite  -specialists  are  paid  an  hourly 
rate  or  weekly  si^lap^^., 
On  the  average,  pest  controllers 
'  work  40  to  44  hours  a  week.  During 
spring  and  summer,  hoWever,  hours 
may   be  longer  because  pests  are 
more  prevalent.   Most  work  is  done 
during  the  day:  Route  workops,  haw- 
ever,  occasionally  work  nights  be- 
cause many  restaurants  and  stores  dp  ^ 
not  Want  them  to  work  while<:ustom- 
^  ers  are  pfesent.  ^ 


Pest  controllers  work  both  indoors 
apd  outdoors  in  all  kinds  of  weather. 
They  fre^^ntly  lift  and  carry  equip- 
ment and  jRiatcrial^  but  most  items 
^.eigh  less  than  50  pounds.  Route 
workers  aFso  do  a  great  deal  of  walk- 
ing and  driving.  Termite  specialists 
occasionally  must  crawl  under  build- 
ings and>vork  in  dirty, .cramped  spac- 
es. Workers  in  these  occupatioijs'are 
subject  to  . some '  hazards.  Although  ^ 
most  pesticides  are  not  harmful  to 
humans,  some  can  <!:ause  injury  if  • 
they  are  inhaled  or  left- on  the  sRinv 
Such  injuries,  however,  are  avoided 
if  safety  precautions  are  followed. 
Termite  specialists  risl^  injury  frpm'^ 
power  tools  and  sharp  or  rough  nfate-  ^ 
rials  in  buildings. 


Pest  controllers  are  on  their  own  to 
a  great  extent.  They  do  not  work 
under  strict  supervision  aad,  within 
limits,  may  (Iccide  how  they  will  han- 
dle a  job.  ^ 

/ 

Sources^  of  Additional 
Information 

Further  information. about  oppor- 
tunities in  this  field  is  available  from 
local  exterminating  companies  and 
the  local  office  oi  the  State  employ- 
ment service.  General  information 
about  the  work  can  be  obtained 
from:  " 

National  Pest  Control  Association,  Inc.,  8150 
Lcesburg  Pike,  Vienna,  Va.  22180.  *' 
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waitresses.  Cooks  and  chefs»  and  bar* 
tenders  are  presented  in  the  state- 
ments that  follow. 


BARTENDERS 


Food  service  workers  make  up  one 
of  the  largest  and  fastest  growing 
occupationahgroups  in  the  ^Nation's ^ 
labor  force.  There  are  more  than 
four  times  as  many  persons  employed 
,  in.  food  service  as  there  are  in  auto-, 
mobile  manufacturing  and  steel 
manufacturing  confibined.  In  1976, 
about  3.9  million  persons  were  em- 
ployed in  food  service,  mostly  in  res- 
taurants, hotejs',  factory  anji  school 
cafeterias,  and  catering  firms.  Job 
opportunities  exist  almost  every- 
where and  for  almost  any  interested 
person,  including  those  with  limited 
skills.  » 

There  are  no  specific  educational 
requirements  for  most  food  service 
work  and.  skills  Usually  cart  be- 
learned  on  the  job.  Many  restaurants  . 
hire  inexperienced  persons  for  jobs  • 
as  dining  room  attendants,  dishwash- 
ers, food  counter  workers,  waiters 
and  waitresses,,  and  bartenders.  Ex- 
perience sometimes  is  needed,  how- 
ever, to  get  one  of  these  jobs  in  a 
large  restaurant  or  catering  firm.  Per-  • 
sons  who  want  to  become  cooks  usu- 


ally must  have  some  prior  experience 
in  a'food -service  occupation,  such  as* 
kitghen  helper  or  assistant  cook.  Ex- 
perienced wprkers  may  advance  to 
food  service  manager,  maitre  d'hotel, 
head  cook,  or  che&* 

Vocational  schools,  both  public 
and  private^ffer  courses  in  cooking, 
catering,-  and  bartending...Employ- 
ment  of  food  service  workers  is  ex- 
pected to  increase  faster  than  the  av- 
erage for  all  occupations  through  the 
mid-l-980'st  The  demand  for  these 
workers  will  increase  as  new  restau- 
rants, cafeterias,  and  bars  open  in 
resp9hse  to  po'pulation  growth  and 
increased  speeding  for  food  and  bev- 
erages outside  the  home.  Higher  av- 
erage incomes  and  "more  leisure  time 
^ill  allow  people  to  eat  out  more  of- 
.ten.  Also,  as  an  increasing  number  of 
wives  work,  families  arc/  finding  din- 
ing out  i  welcome  convenience.  De- 
tailed discussions  of  tl^e  work,  train- 
ing, outlook,  and  earnings  of  dining 
room  attendants  and  dishwashers, 
food  counter  workers,  waiters  and 


A  large  numb^f^f  jobs' will  open  each 
food  service  occupations,  mainly  to  re{ 
who  leave 


Average  annual  openings.  1976-85  (in  thousands) 
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^(D.O.T.  312.878) 

Nature  of  the  Work 

Cocktails  range  from  the  ordinary 
jto  the  exotic.  Bartenders.make  these 
concoctions  by  combining  different 
kinds  of  liquor  with  other  ingredients 
such  as  soft  drinks,  soda  wat^,  bi- 
ters,, fruit  jui6es,  and  cream.  Tttere 
are  dozens  of  combinations,  and 
each  one  can  be  made /in  several 
ways.  Because  some  people  have 
preferences  for  certain  coc|ctail  rec- 
eipes,  bartenders  often  are  asked  to 
mix  drinks  to  suit  a  customer's  taste. 
Besides  cocktails,  bartenders  serve 
wine,  draft  or  bottled  beer,  and  a 
wide  .variety  of  nonalcoholic  bever- 
ages. , 
Most  bartenders  take  orders,  serve 
drinks,  and  collect  payment  from 
custom^s.  OtKers  simply  makoy 
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0    to'auti  a  cuttomar't  fas^a. 
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•  drinks  for  waiters  and  waitresses  to 
serve.  ^  • 

Bartenders  usually  ar^  responsible 
for^ordering  and  maintaining  an  in- 
ventory of  liquor,  mixes,  and  other 
bar  supplies.  They  also  arraif^e  bot- 

^^tles  and  glasses  to  foFnT  a  display, 
wash  glassware,  and  clean  the  bar. 

'Bartenders  in  large  restaurants  or 
hotels  visually  have  bartender  helpers 

"  (D.O.T.  312.887)  to  assist  them  with' 
their  duties^  Helpers  keep  the  bar 
supplied  with  liquor,  mijces,  and  ice; 
stbck  refrigerators  with,  wine  ^and 
beer;  and^  replace  empty  beer  kegs 
with,  full  oiies.  They  also  keep  the 
bar  area  clean  and  remove  empty 

.  bottles  ind  trash. 

Places  of  Employment 

Most  of^e  261,000  bartenders 
employed  in  ^1976' worked  in  restau- 
rants and  b''ars,,but  many  also  had 
jobs  in  hotels  and  private  clubs. 
Roughly  one-fifth  wefe  self-em-., 
ployed. 

Several  thousand  peopler-many  of 
whom  have  full-time  jobs  in  other 
occupations  or  £^tehd  college,  tend 
bar  part  time.  Part-time  workers  of-. 

Mjpn  serve  at  banquets  and  private 

-  Trarties. 

'ftSkjst  bartenders  work  in  th^  urbaR 
population  centers  of  New  Yoi^ 
California,  antl  other  large  States, 
but  many  ar^  employed  in  small  com- 
munities also.  Vacation  resorts  offer 
seasonarftnploymentt  and  some  bar-  ► 
tenders  alternate  between  summer 
and  winter  resorts  rather  than  r^ain 
in  One  area  the  jentire  yedr. 

Training, ^ther  Qualifications, 
and  Advancement 

Most  bartenders  le^rn  their  trade 
on  the  job.  Although  prepafing 
drinks  at  home  can  be  good  practice, 
it  does  not  qpaKfy  a  perscih  to.  be  a'' 
bartender^  Besides  knowipg  ^  variety 
9f  cocktail  recipes,  bartendi^rs  must 
know  how  to- stock  a  bar  properly 
and  be  familiar  with  Stat^  and  local 
laws  concerning  Xhe  sale  of  alcoholic 
beverages. 

■  Persons  who  wish  to  become  h^r- 
tendefs  can  get  good  experience  by 
working  as  bartender  helpers,  dining 
room  att^ndsnpte,  waiters,  or  waft-* 
resses.  By  ^yatchmg  the  ba^rtdnder  at 
work,  they  can  learri  how  to  mix 
drinks  and  do^other  b acte lading  tasks.  * 


Some  private  schools  offer  Hiort 
courses  in  barte;iding  that  include 
instruction  State  and  local  laws 
and  regulations,  cocktail  recipes,  at- 
tire and'conduct,  and  stocking  a  bar. 
Some  'of,  thiese  schools  help  their 
graduat^slind  jobs. 

Bartenders  should  have  pleasant 
personalities  and  be  neat  and  clean^n 
personal  appearance  because  they 
deal  with  the  public:  They  need 
physical  stamina,  since  they  Itand 
while  they  work  and  also  may  have  to 
lift  heavy  beer  Icegs  or  bbxes  of  bev- 
erages. 

Generally,  bartenders  must  ,be,aX 
least  21  years  of  age,  althougl\  some 
employers  prefer  those  wh^re  25  or 
older.  Some  States  requi/^  bart^nd-^ 
ers  to  have  health*  certificates  assur- 
ing that  they  are  free  from  Conta- 
gious diseases.  In  son^  instance'^ 
they  must  be  bonded.  > 

Small  restaurants,  neighborhood 
.  bars,  and  resorts  usually  dffer  a  be- 
ginner .the  be^t  entry  opportunities. 
After  gaining  experience,  a  bartend- 
er may  wish  to  work  iii  a  large  restau- 
rant or  cocHtail  lounge  where  pay  is 
higher  and^romotioii  opportunities 
are  greater.  Although  promotional 
opportunities  in  this  field  are  limited,  . 
it  is  possible  to  advance' to  head  bar- 
tender, wine  steward,  or  beverage 
"manager.  Some  bartenders  open^ 
their  own  business. 

Employment  Outlooic 

Employment  of  bartenders  is  ex- 
pected to  increase  about  as  fast  as 
the  av^^rage  for  all  occupati^ons 
through  tTft€^mid-1980*s.  In  addition 
to  the  job  openings  caused  Jby  em- 
ployment griDwth,  several  thousand 
will  arise  annually  from  the  fieed  to 
replace  experienced  bartenders'who*^ 
retire,  die,  br  leave  the  occupation 
for  other  reasons.         \  % 

The  demand  ^for  bartendersn  wHl 
increase  as^  new  'restat<Mi\Jts,  hotels, 
*and  bars  open  in  resf^nse  to  popula-.^* 
tion  growth  and  as  xV^  amount  spent* 
forieod  and  Beverages  outside  the 
horne  increases?  Higher  average  in- 
comes and -more  leisut^e  time  will  al-- 
low  people  to  go*  oiit  for  dinner' or 
cocktails  mbre  often,  and  take^ 
more  vacations.  Also,  as  more. wives  - 


Job  opportunities  for-,  bartenders 
should  be  especially  favorable  in 
States  that  have  recently  liberalized 
th^ir  drinking  laws.  Jn  the  earfy 
1970*s,  is  States  either  lowered  the 
drinking  age.pr  legalized  the  sale  of 
liquor  by  the  drink,  or  both,  and 
some  other  States  may  follow  suit. 

Earnings  and  Woricing 
«  Condittona 

Hourly  earnings  of  bartenders 
ranged  from  $2.86  to  $^.33-in  1976, 
according  to  limited  data  from  union 
contracts  in  the  restaurant  industry. 
Besides  wages,  bartenders  m^y  re- 
ceive tips  that  increase  their  earn- 
ings. 

Bartenders   usually-  receive  free 
meals  at  work  and  may  be  furnished 
bar  jackets  or  complete  uniforms. 
Many  bartenders  work  more  than 
,  40  hours  a  week,  and  night  and 
weekend  work  and  split  shif^ts  are 
common.      For   many  bartenders, 
however,  the  opportunity  for  friendly 
conversation  with  customers  and  th^ 
possibility  of  someday  managing  or- 
owjjjing  a  bar  or  restaurant  more  than 
offset  these  disadvantages.   For  oth- 
'ers,  the  opportunity  tb  get  part-time 
'  work  is  important. 

Sources  of  Additional 
Information'" 

Information  about  job '^pportuni- 
^  ties  m^y  be  obtained  from  the  Hotel 
and  Restaurant  Employees  and  Bar- 
tenders International  Union,  which  is. 
the  principal  union  organizing  bar- 
tepders,'  and  from^the  S^tate  employ- 
ment,service. 

For'generaliinformation  on  job  op-^ 
poftunities  in  bartending,  write  to: 

-       i  * 

Culinary  Institute  of  America,  P.O.  Box  53, 
^Hyde  Port.  N.V.  12538. 


work^  families  are  fmding  di 
a  welcome  convenienpe. 


JC 


i  T's: 


COOKS  AND  CHEFS 

'  (D.O.T.  313.131  througl?  .887; 
3  1  4.38  1  through  '.878;  and  3  1 5;.  1  3  1- 
^  through  .381) 

Mature  of  ^he  Work 


A  reputation  for  serving  fme  food 
is  an  asset  to  any  restaurant,  whejther 


FOOD  SERVICE  OCCUPATIONS 


rest4rant>  reputation  depfends  largely  on  the  sidlls  of  iU  cooks. 


it  prides  itself  on  **home  cboking'Vor 
exotic  foreijgn  cjiiisife.    Cooks  "^rid 
chefs  are  largely  responsible,  for  the 
r><^p^tationVa  ro^staurant  Acquires.  ^ 
^aiiy  chefs  (^ave  earned  faitie  for 
^  both  themsekes  and  the  restaurants 
.  and  hotels  wh^re  they  work  .because 
of  their  skill  in  creating  new  dishes 
and  improving  familiar  onp^. 

A  eook's -worJk  dep^ends  partly  on 
'  thfe  size  of  the  restaurant. ^Manj^small 

restaurants  offer  a  jimited  nurfbei  of  ' 
.  short  order  dishes  that  are  relatively 


Places  of  Employment 

About  1 ,065,000  cooks  and  chefs 
,were  employed  in  1976.  .  Most 
worked  in  restaurantg  and  hotels,  but 
many  worked  'in  schools,  "colleges, 
and  hospital's.  Government  agencies, 
factories,  private  clubs,  and  many 
other  kinds  of  organizations  also  em- 
ployed  cOoks  and  chefs.  ' 

^Trtinirio,  other  Qualifications, 
»     -    d^ld  Advancement'^  • 

^ost  cooks  start  work  in 'an  un- 
skilled position  such  as  kitjij^hen  help- 


simple  t^^-pr^pai^e,  plus  pies  and.other  - ;r^^  ^^•^^^qyj^^^  ^jj^jj.  skills  on  the  job. 


baked  goods  bought  fr6m  bakesries, 
One  cook  usually  prepares  all  of  y 
food  with  the  aid  of  a  sh^6rt  order 
cook, and  one  or  tw.o  kitchen  helpers. 
Large  eating '"placfes  usually  have 
jpre  varieji  itienul  and.  p^^pare 
of  the  food  they  serve.  Kifehfen 
s  often  include  ►  sevejral  cooks, 
sometimes   called    assistant  cooks,- 


Hpw^ever,  an  increasing  number  of 
cooks  are  obtaining  high  sch0Tj#*'and 
post-high  school  vocational  training 
in  food  prepiaration.  Occasionally 
they  are  trained  in  apprenticeship- 
>  prograjns  offered  by  professional  as- 
sociations and  tP^det unions-  or  in  a  3- 
yeai*  apprenticeship  program  admin- 
istered by  an  office  of  the  Americarfc 
Culinary.  Federatton  in  cboperafion 


and  many  kitchen  helpers.  ^Each  witji  local  employers  and  junior  col- 
CQ^k  usually  has  a  special  assignnVent'    leges.  A^Q,Av'are  trained  in  programs 

' that  some  Jarge  ^hotels  arid  restau-, 
raiits. have  for  new  employees. 

Inexperienced  workers  usually  can 
qualify  as  assistant  oY^fry  cooks^er 
several  mon^s  of  on-the-job  tram^ 
'"ing,  but  acquiring  aH-VoUnd  skills  as 
tioh^  They,  decide  Uhe  sii^e  of  sef^-  .v,  head  cook  or  chef  in  aTine  restaurg^nt 
ings^  sbmeUines  plan'mienus,  and  buy ..  ^ften  takes  several  years.  A  high 
food  supplies.     -  .  ^      '      -school,  diploma  re  not  required  Jfbr 

r  ''^  - >•  ■    '  -  Ci"'^-.  ■  '     '  /  70  '  •  rt. 


arid  Often%  special  job  title— pastry, 
fry,  or  sauce  cook,  Tor^example.; 
Head  cooks'  or  .chefs  coorclihate  fhe 
work  of  the  kitclien  staff,  and^.oftef? 
direct  certain  kinds  of  food  prepdra- 
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most  beginning  jobs;  it  is  recom- 
'  mended,  however,  fpr  those  planning 
careen;s  as  cooks  or  chefs.  "Higff 
school  or  vocational  school  courses 
in  business  arithmetic  ahd  business 
administj-ation  are  helpful  in  becom- 
ing a  Cook  or  chef.  High  school  stu- 
dents'qan  get  experience  as  a  cook  by 
working^part  time  in^  fa^t-foofl  res- 
taurant or  other  lifriited  service  op- 
eration. '  V 
•  Persons  who  have  hW  courses  in 
commercial  food  .  preparation  ^will 
have  an  advantage  when  looking  for 
jobs  in  large  restaurants  and  hotels 
where  .  hiring  standards  are  •  often 
high."  $omc  vocational  programs  Jn, 
high  schools  offer  this  kind  of  train- 
ing \o  students.  More  often,  these 
courses,  ranging  front  a  few  months 
to  2  years  or  more;  ajid^open,  in  $ome 
cases  Only  to  high;  School  graduates, 
are  given  by  trade  . schools,  vocation- 
al centers^  junior  colleges,  universj-, 
ties,,  professional*  associations,  hotel 
management  groupsf^'aad  trade' 
unions.  Training  in  supervisory  and 
management  skills  sometimes  is  em- 
phasized by,  prit^a.te  vocational 
..schools  in  courses  offered  by. profes- 
sional associations,  arid  in  university 
progrslms.  The  Armed  Forces  are 
also- a  goodvi source  of  training  and 
experience  in  food  service  work. 
,  Although,  curriculai  may  vary,  stu- 
dents, usually  spehd  most  of  their 
time  learning  Xo  prepare  food 
through  actual  practice  In  well- 
equipped  kitchens..  They  learn*  t^) 
:  bake,  brOil,  an'^  otherwise  prepare 
foodi  and  to  use'aqd  qare  for  kitchen 
equipment.  Training  programs  often 
include  courses  in  selection  and  stor- 
age of  fqcKi,  use  of  Jeftoy^,  d6termi- 
ndtlon  of  portion  .  size,  meirtu  plan- 
ning, and  purchasing  food  supplies  in 
quantity.  Student^^alsor  learni^hotel 
and.  restaurant  sanitation  and  public 
healtfi  rules  fqr  haridliri^  food.'  /  . 
/Many  school  districts  in  Coopera- 
tion ^vith  school  foodser vices  divi- 
sions of  State  departments  of  educa- 
tiori'  provji/de  on-th^-iob  training  aftd 
son\etimes'  ^mmer  \Y6rkshops  ' for 
cafeteria  workers  who  wish*  to  be- 
come cooks.  Some  junior  colleges, 
Staie  departments  of  educatio'n,."and 
v.:^chool  associations  also  provide  such 
training.  School  cooks  pften  are'se-; 
^ted  from  employqes  who  hav^  par- 
:i^t^  ii^itthe^e  training  programs. 
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Persons\  who   want    to  become 
^  cooks"^or  chefs  should  like  tbsjyork 
'ih-pieople'  in  a  team  relationship 
jhe^ble  to'  work  under,  pressure 
ciAgHKy  periods  and  iri^  clo^e*' 
^qWrtej^Br  Cleanliness  and  a'  keen 
"seo^e  of  taste  and  smell  and  the  phys- 
u    ical  stamina  to  stand  for  hours  at  a 
time  also  are  important  qualifica- 
tionsjMost  States  requite  health  cer- 
V,  tificw^indicating  that  cooks  and 
chefs^re  free  from  contagious  dis- 
"    eases.  ^  ► 

Advancement    opportunities  for 
*  cooks  are  better  than  for  mqrt  other 
food    service    occupations.  ^Many 
"  cboks  acquire  higher  paying  posi- . 
/  tions  and  new  cookinlg  skills  by  mov-. 
ing'  from  restauranU^  restaurant. 
Others  gradually  adv3We  to  chet  po^' 
sitions  oF* supervisory  or  management 
^    positions,  particulary  in  hotels,  ciubs, 
'  or  the  larger,  more  elegant  restau- 
rants. Some  eventually^  gOointo  busi- 
,  ness^s  caterers  or  restaurant  owners; 
^  others  may  become  instructors  in  vo- 
cational programs  in  high  schools,  ju- 
^  nior  and' community  cplleges^  and 
other^acadeniic  institutions.  ^ 

Employment  Qiltlpok  ^ 

Employment  of  cooks  and  chefs  is  . 
^texpected  to  mcr^se.  faster  than  the  . 
average  for  all  occupations-through 
the  mid.-l980*s.    Irr  addition  to  em- 
ployment growth,  thousands  of  job 
openings  y ill  arise  annually  from  the 
need  to  replace  experienced  workers 
Who  retire,  die,  or  transfer  to  other  ^ 
occupations.  Snrall  restaurants, 
.  school  cafetrias,  and  other  eating 
places  with  simple  food  preparation 
will  provide  ft|e  greatest' number  of 
;  starting  jobs- for  Cooks.  ^'f;: 
The  demand  ter  cooks-  aitd  ohefs 
will  increase  as  population  grow^  and 
people  spend. more^money  on  eating 
out.  Higher  personal  incomes  and, 
•more  leisure  time  will  allow  people  to 
^j^o  out  for  dinner  mor^ofteo  and  to 
take*  more  vacations.  ^VVlso,,as  an 
increasing  number  of  wives  wdrk, 
ipore  families.are  fmding  dining  out  a 
wejcome  convenience.  * 
^  ■  •  .    ■  • 

Earnings  and  yVprking  ' 
Conditions     _    •  , 

■  '  •  ■  ' ' 

la,  r976,  hourly  pay  r^^tQs  ranged 

froip-  $3.1  I  to  iS6.pi  fof  chefs,  from  ; 

$2.81  to. $5. 19  fjpf  cooks  of  various  ' 
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types,  and  from  $2.02  to  $4.05  for 
assistant^cooks,  according  to  limite 
data  from  union  contracts  in  several 
large  metropolitan  areas. 

Wages  of  cooks  and  chefs  va1^ 
depending  on  the  part  of  the  country  ^ 
and   the   type  of  establishment  in, 
which  they -work:  Wages  generally 
are  higher  in  the  West^and  in  large, 
well-known,  restaurants  and  hotejs. 
Cooks  and  chefs  ii}  famous  restau- 
rants earn  much  more  than,  the  mini- 
munt  ifates  and  several  chefs  with  na-  > 
tional  reputations  earn  more  than 
$40,000  a  year.  Hours  in  restaurants 
may  include  late  evening,  holiday, 
end  weekend  w^jrk,  and  rangcfrom 
37  j/2  to  48  hours  a  wee^  Cooks 
employed  rin  "public  and  private  f 
schools  work-  regular  school  hours 
during  the  school  year  on1y',rusually 
for  9  months. 

Many  kitchens  are  air-conditipned 
arid  have  conyenid^  work  areas  and 
modern  equipment.  Others,  particu- 
larly in  older^or  smaller  gating  places, 
are  often  not  as'well  equipped  and 
working  conditions  ma5^  be  less  desir- 
able. Iii  all  kitchens^liowever',  cooks' 
must  stand' most  o^  the  time,  lift 
heavy  pots  and.  kettles,  ^nd  wor,k  ^\ 
near^^^bi^ns  and  ranges.  ' 

TmlfflMKcipal  union  organizing 
cooks^4m(j,,^efs  is  the  Hotel  and 
Rqstauranjt  Einployeiss  and  Bartend- 
ers In teri\atibhal  UniQ£i?|j;  - 


program  for  cooks  and  chefs,'  write 
to:^  ' 

American  Culinary  Fede ration,. ^Educational 
nstitute,  I4Q7  S^arrisdn  Rd.,  East  Lan- 
Mich.  48823.  ' 


DINING  ROOM 
TTENDANTSAND 
N        ^rSH  WASHERS 

(D.O.T.  31 1.878  and  381.887) 
Nature  of  the  Work 


Sources  )(W4tional 
Inforhnatloh 


i 


.    Informa,tion- about  job  opportuni-^ 
ties  may  be  obtained  from  local  em- 
ployers, locals  of  the  Hotel  and  Res- 
taurant.Employees  and  Bartenders' 
Interi^attonal  Unibn^,  and  local  offices 
'  of  the  StaAjenyp lament  service. 

GeneraHsormation  .about  restau- 
rant cooldBn4  chefs  is  availab*le 
ifrom:      «^      ^  t'    '   ^  :]   '  ' 
^ulinary  Institute  of  Ugfterica,  "P.O.  Box  53, 
f      Hyde  Park,  N  Y  T2538.  ,  » 

Educational  Director,  National  Institute  fdr 
the%'oodservic*e^In(hjstry,  120  South^Riv- 
^  /  erside  Plaza'  Chic*ago,  n!/606d6. 

TTie  Educational  Institute,  American  Hotel 
and  "Motel  XssQciatioh^  1407  S.  Harrison 
".   *  Rd.;  Michigan' State  X^iversity.  Stephen* 
:  S.  Nisbet  Bldg.,  East  Uahsing,  Miclt.  i., 
.    .  48823.  "        .,  .^  ■ 

For  info rmatjo.n  ph. the  American 
Culinary  Federation's  apprenticeship 


Clean  and  attractive  table  settings 
afe  .'as  impbrtant  to  "a  restaurant's 
i^P^utation  as  the  quality  of  food  it 
iServe^*^  A41  egg-stained  fork,  a  soiled 
t&blecjoth,  or^n  empty  salt  shaker 
can' rnak^  a%^^mer  unhappy.  Din- 
ing room  att^n^ants  and  dishwashers 
provide  therquick  hands  and  sharp 
eyes  heeded  to  prevent  such  prob- 
lems. 

Attendants  do  many  jobs -that  oth- 
erwise waite/s'and  waitresses  would 
have  to  4o-  They  clear  and  reset  ta- 
Jbles,  carry  dirty  dishes  from  "the  din- 
ing afea' to  th^  kitchen  and  return 
with'trays  of  food,  and  clean  up 
^spille;,d  food  and  broken  dishes.  By 
taking  care  of  these  details,  atten- 
dants give  waiters  and  waitresses 
more*  time  to  serve  customers. 

In  some  restaurants,  attendants 
also  help  by  serving  water  and  bread 
and  butter  to  customers.  When  bu^-: 
ness  is  light,  'they  do  odd  jobs  like 
refilling  salt^nd  pepper  shakers  and 
cleaning  coffetl  urns. 
^  .  Dishwashers  pick  up  where  the  at- 
tendants leave  off — ^^witjh  the  dirty 
dishes.  They  operate  special  .  ma> 
chines  that  clean  silverware*and 
dishes  quickly*  and  efficiently.  Occ^l*^ 
sionally,  they  may  have  to  mak^  mi- 
^nor  adjustments  to  keep  machines 
operating  properly.^  Dishwashers 
scrub  large  pots  and  pans  by  hand.  In 
addition,  they  clean  refrigerators  and 
oOther  kitcherK^equipment,  sweep  and 
mop  floors,  and  carry  out  trash. 

Peaces  of  Employment 

Aboyt  250,000  .dishwashers  and 
'19p,(J00  atfi^dants  were  employed 
in  1976.  Many  worked  only  part 
tiih'e.         '    -      *jr  ^  Is 
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Most  attendants  and  dishwashers 
work  in  restaur^n^,  bars,  and  hotels. 
Disfiw^shers  also  work  in  schools  and 
Kbspitatlfrl 

-    'J  /  '  • 
Tr^inlfig,  Otber  Qualifications; 

A\<  Md  Advancement 

,  )  A  high  school  education  is  not 
needed,  to  qualify  for  jobs  as  dining 
ro'Qin  attendaots  and  disj^washers, 
and  ^many  remployers. will  hire  appli- 
cants'who  do  not  speak  English.  At- 
tend a'Rts^ait&l  dishwashers  must  be  in 
good  physical  condition  and^  have 
physical  stamina  because  they  stand 
most  of  the  tiipe,  lift  and  carry  trays, 
and  work  at  a  fast  pace  during  busy 
periods*  State  laws  bften  require 
them  to  obtain- health  certificates  to 
show  that  they  are  free  of  contagious 
diseases.  Because  of  their  close  con- 
tact with  the  public,  it  is  important 
that  attendants  have  a  neat  appear- 
ance and  the  ability  to  get  along  with 
people. 


Promotions  for  dining  room  atten- 
dants and  dishwashers  are  limited. 
Attendants  sometimes  advance  to 
positions  as  waiter  or  waitress,  and 
dishwashers  occasionally  advance  to 
coGk*s  helper  or  short-order  cook. 
The  abiliny  to  read,  write,  ^uid  do  sim- 
ple arithmetic  is  required  for  promo* 
tion.  Advancement  opportunities 
generally  \are  best  in  large  .restau- 
rants. 

i     '  Emflloyment  Outlook 


Job  open 
tendants  an 
ed  to  be  pie 
Most  openi 
need  to  re 
jobs  in  oth 
die.  Turn6 
among  pa 
pile- half  of 
washers  a^ 
work  part 


[gs  for  dining  room  at- 
dishwashers  are  expect- 
itiful  in  the  years  ahead, 
[gs  will  result  from  the 
[lace  workers  who  find 
occupations,  retire,  ,or 
er  is'  particularly  high 
■time  worke^.  About 
the  attendants  and  dish- 
students,  most  of  whom 
time  while  attending 
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Attendants  and  ^lahwathars  mutt  Ii&v4  good  liaaHli  and  lUiytlcal  ttamina. 


school  and  then  finiJ  other  jobs  after 
graduation.  ^        '  /  • 

Additional  openings  will  result 
from  employnient  growth.  Employ- 
ment of  dining  room  attendants  is 
expected  to  increase  faster  than  the 
average  for  all  occupations  and  em- 
ployment of  dishwashers  is  expected 
to  grow  about  as  fast  as  the  average 
for  all  occupations  through  the  mid- 
1980's  as  population  growth  and 
higher  income^  create  more  business 
for  restaurants.  ^  . 

Earnings  and  Working 
Conditions^ 

Dining  room  attendants  and  dish- 
washers have  relatively  low  earnings. 
Limited  data  from  union  contracts 
that  cover  restaurants  and  bars  in 
several^  large  cities  indicate  that 
hourly  ral;/s  for  these  workers  ranged 
irom  $1.4^  to  $3.75  in  1976.  These 
amounts  were  belaw  the  average 
earnings  of  most  other  nonsupervi- 
sofy  workers  in  private  industry,  ex- 
cept farming.  .  { 

Attendants  mayT-eceive  a  percent- 
age of  waiters'  and  waitresses'  tips  in 
addition  to  wages.  Tips  often  average 
betvyeen  10  and  20  percent  of  pa- 
trons' checks.  ,1 

The  rnajdrity  of  employers  provide 
free  meals  at  work  and  furnish  uni- 
forms. Paid  vacations  are  customary, 
and  various  types  of  health  insurance' 
and  pehsiort'plans  may  be  offered. 

Most  attendants  and  dishwaters 
work  less  t^an  ' 30.  hours  a  week. 
Some  are  on  duty'only  a  few  hour^  a 
day  during  either  the  lunch  or  dinner 
period.  Others^  work  bofti  periods  but 
may  take  a  few  hours  off  in  the 
^ftiiddle-  of  Ihe  day.  ^eekeod  and 
holiday  work  often  is  required. 

Sourpe^  of  Additional^ 
Information 

«  <     *     .  ■  *  - 

Information  about  joB'qpporturii- 
j^ies  may  be. obtained  from  local  em-, 
ployers,  locals  of  the  Hotel  and  Res- 

''tauranl  Employees  arid  Bartenders 
International  Union,  and  local  offices" 
of  the  State  employment  service.^ 

'  I^ames  of  local  unions  can  be  ob--" 
tained  from:  t  ^ 

Hotdl  and  HA^taurant  Employees  and  Bartend- 
ers International  Union,  120  East  4th' St., 
Cincinnati^  Ohio  45202. 


For  general  information  about  din- 
ing room  attendants  and  dishwashr 
ers,  write  to:  ^ 

..Educational  Director,  Namhal  Institute  for 
the  Food  Service  Industry,  120  S.  River' 
side  Plaza,  Chicago,  t!l.  60606. 

Culinary  Institute  of  America,  P.O.  fiOx  53, 
•     Hyde  Park,  N.Y.  12538.  > 
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;  ers  of  fast-food  restaurant^  often  h 
young  people  still  in  high  school  as 
pkrt-time  counter  workers.  There 
usually,  are  no  specific  educational 
reqijirfements'  for  Counter  jobs  in 
cs^erias. 

Many  large  qompanies,  s^^uch  as  the 
nationwide  hamburger  .  carryout 
chains,  operate  formal  management 
training  programs.  Counter  .workers 
who  show  leadership  ability  may^ 
qiiaHfy  for  these  programs.^ 

Because  counter  workers  deal  .with 
the  public,  a  pleasant  personality  and 
neat  appearance  are  important. 
Xjood  health,  and  physical  stamina 
also  are  needed  because  they  stand 
most  of  the  time  and  work  at  a  fast 
.  pace  during  busy  periods^  State  laws 
often  require  counter  workers  to  ob- 
tain health  certificates  to  show  that 
they  are  free  of  contagious  disease. 

Opportunities  .for  advancement 
are  limited,  especially  in-! small  .eating 
places.  Some  counter  wbrkers  move 
into  .higher  ^ying  jobs  and  learn  new 
skills  by  transferring  to  a  larger  res*, 
taurant.  Advancement  can  be  to 
cashier,/cook^  w^iiter  or  w'aitress, 
counter  orYountain  supervisor,  or,  in 
the  case  of  counter  workers  in  cafe- 
terias^ to  line  supervisor  or  mei:cHan- 
diser  (person  in  charge  of  stocking 
fo6d). 

Most  counter  workers  learn  their 
skills  on  the  job *by^  observing  and 
working  with  more  experienced 
workers.  Some  employers,  including 
some  last-food  restaurants,  use  self- 
stucK  instructional  booklets  and  au- 


FOOD  COUNTER 
WORKERS 

(D.O.T.  311.878  and.  3 19.878) 

Nature  of  tire  Work 

Counter  workers  serve  customers ; 
in  eating  places  that  specialize  in  fast, 
servicp  arfd  inexpensive  food,  such  as 
hamburger  and  fried  chicken  carry? 
outs,  drugstore  soda  fountains,  and 
school  and  public  cafeterias.  About 
420,000  persons,  most  of  . whom 
worlced  part  time,  had]' food  counter 
jobs  in*  1976. 

Typicjii  duties  of.  counter  Nvorkers 
include   talcing   customers*  -orders, 
serving  food  and  beverages,  making  ' 
out  check-s;  and  taking  payments.  At 
drugstore  fountains  and  in  diners, 
•  they  also  may  cpolc;  make  sandwich- 
^  es  and  bold  drinks,  and  prepare  sun- 
daes'and  other  ice  cream  dishes.  In 
^  hambOrger  carryouts\  where  food  is 
prepared  in  an  assembly-lin^  man- 
ner, counter  workers  ma^  take  turns 
waiting  On  customers,  making  french 
fries,  toasting  buns,  and  doing  pther 
'   jobs.  ^  . 

Counter  workers  in  cafeterias  fill 
^plates  for  customers  and  keep  the 
serving  fine  supplied  with  dessert^, 
.  salads,  and  otHer  dishes.  Unlike  others, 
compter  Wor^^ers,  they  usually  do  not  \ 
take  payments  and  make  cl^nge^. 

Counter  workers  also  do  odd  jobs, 
such  as  cleaning  kitchen  equipment, 
sweeping  'and  mopping  floors,  ^d 
.  carrying  J>ut  trasb- 
,„  --^      '        .       -'^  '■  "^^ 

Training,  Other  Qualifications, 
,  '        land  AdvahVen/ient  \ 

In  the  counter  jobs  that  require' to-, 
taling  bills'^and  making  change,  em^- 
ployers  fpreffcr  to^  hire  pefsons-  *w,hb ." 

..^re  .gopd  in  arithmetic  and  I^ve  at- 

,^teftded  high  schdBi,  although*  a  diplo- 
ma usually  is  not  necessary.  Ntorag^  '  Hoxibie  schedules  oftein  allow  students  to  m  their  woricing  hours  eround  their  clesses. 
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/ rif  -  •         ^    • .     ■  • 

^  dio-visual  aids  to  train  new  employ- 
,ees. 

^Employment  Outloolc 

Job  openings  for  food  counter 
workers  are  expected  to  be  plentiful 
.  in;  the  years  ariead.  Most  ,  openings 
Will  result  frbni  turnover — replace- 
ment of  workers  who  find  jobs  in  oth- 
er occupations, -retire,  or  die.  Many 
counter  v^orkers  are.  higlT school  and 
college  students  who  work  part  tiitie 
while  attending  school  and  find  jobs 
in  Other  occupations  after  gradu- 
ation. Because  of  tlie  high  turnover, 
jobs  for  counter  workers  are  relative- 
ly easy  to  find.  ,  *  ^ 
Additional  job  openings 'Will  result 
from  employment  growth.  Employ- 
.  mei^^is  expected  to  increase 'faster 
than  the  average  for^ll  occupations 
through  the  mid'^1980's,  as'popula- 
tion  gro>yth  and  higher  incomes  cre- 
ate more  business  for  eating  places. 

Earnings  andt^Worlcing 
Conditions       .  ^ 

-Hourly  rates  for  food,  counter 
4^ofkers  ranged  from i$  1.67  to  $3.79 
fti  1^76,  based  on  lirrrrted  data  from, 
union  contracts  that  covered  eating 
places  in  several  large  cities.  These 
amounts  were^well  below  the  average 
darnings  for  most  other  nonsupervii 
sory  workers  in  private  industry,  ex- 
cept farming.-  Howevenf.some  count- 
ei"  workers,  such  as  those  \,n^ 
drugstores  and 'diners,  deceive  tips 
which  can  be  greater  than,  hourly 
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wages.  Tips  usually  average  between 
10  and  20  percent  of  patrons' 
checks.  Counter  workers  usually  re- 
ive free  meals  at  work,  and  may  be 
rnished  with  uniforms. 
Most  counter  workers  work  less 
than  30  hours  a* week.  Some  are  on 
duty  only  a  few  hours  a  day  for  either 
the  lunch  or  dinner  period.  Many 
others  work  both  periods;  but  may 
tal^  a  few  hours  off  in  the  middle  of 
theNlay.  Flexible  schedules  often 
allow\students  to  fit  their  working 
hours  around  their  classes.  Weekend 
and  hoiii^ay  ^work  often  is  required'. 

Job  hazards  include  the  possibility 
of  falls,  cuts,  and  burns,  blit  injuries 
seldom  ife  seiftus. 

Sources  of  Additional  " 
Information 

Informatior?  about  Job  opportuni- 
ties may  bjs  obtained^frohn  local  em- 
ployers, locals  of  the  Hotcl  ahd  Res- 
taurant Employees  and  Bartenders 
International  Union,  and  local  offices', 
of  the  State  employment  service.., 
NamCT  of  local  unions  are  availame 
from  the  Hotel  and  Restaurant  Em- 
ployees and  Bartenders  International 
Union,  120'East  4th  St.,  Cincinnati, 
Ohio  45202.  •  *  ^ 

For  *  general    information  about 
food  counter  workers,  write  to:\ 

Educational  Director,  National  .Institute  foF 
the  Food  Service  Industry,  120  S.  River- 
side Plaza.  Chicago,  III;  60606. 

Culinary  Institute  of  America.. "iP.O.  Box  53,-^ 
Hyd6  Park.  N.Y.  12538.  .  ^  » 


In.  pceparing  beef  quarters,  meat- 
cutters  divide  them  into  primal  cuts 
such  as'Voundis,  toins,  and  ribs  >yith  a 
band  saw,  and  then  use  knives, or 
saws  ^to  divide  these  large  cuts  into 
customer-sized  cuts  such  as  steaks, 
roasts,  and  chops.  Mdatcutters  use 
knives  or  slicers  or  po\yer  cutters  ^o 
divide*boneless  cuts  and  a.. band  saw^ 
or  cleaver  toiflivide  pieces  that  con- 
tain bones.  Any  bone  ^hips  left  on 
the  meat  are  scraped  on^jth  a  knjfe 
or  brushed  off  by  a  machine!  Cutters 
grind  trimn|ings  into^Jt^a^bufger. 


Places  of  Employment 

About  215,000  persons  worked  as 
meatcutters'in  1976.  They  had  jobs 
in  almost^  ev^ry  citV  and,to\wn  ih  the 
Nation.  Most  meatcutters  worked  in 
retail  foodstores.  A  few  worked  in 


whoFesale  stores,  restaurants,  hotels, 
hospitals,  and  other  institutions. 

Training,  Other  Qualifications, 
and  Advancement 

Most  meatcutters  acquire  their 
skills  on  the  job.  Although  many  are 
informally  trained,  rtiost  learn 
through  apprenticeship  programs.  A 
few  meatcutterf  learn 'their  skills  by  • 
attending  private  schools  specializing 
in  this  trade. 

Generally,  on-the-job  trainees  be- 
girrihy  doing  odd!  jobs,  such  as  rembv- 
ing'-bones  and  fat-^frotn  retail  cuts. 
Under  the  guidance  of  skilled  meat- 
cutters, tbey  IBarn  abou^the  various 
cuts  and  grades  of  meats  and  the 
properuse  of  tools  and*  equipment^)^ 
After  ^^|pnstrating  skill  with  tools, 
they  learn  to  divide  ^juarters  into  pri- 


.    ,  MEATCUTTERS 

(O.O.T.  3I6.78l.and  .884) 

Nature-of  the  Work 

Meatcutters  prepare  meat^-^fish, 
and/pouitry  in  supermarkets  or 
wholesale  food  outlets.  Their  ^ma- 
ry  (iuty  is  to  divide  aniAal  qil'^rterg 
and  carcasses  into  steaks,  roasts, 
cheeps,  a^d  other'  serving-sized  por-  " 
tions.  They  also  may  prepare  meat 
products  such  as  saMsage  and  corned-^ 
beef,  -Cutters  who' work  in  t.etail 
^qpdstores  may  set  up  counter  dis- 
plays^d  wait  on  eustoipers,        -  . 


Meatcutters  acquire  ,th#fr^kill8  on  the  Job  etther  Informally  or  through  apprer^cef  hip 
/  \  I  programs. 
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mal  cuts  and  to  divide  prinral  cuts 
into  individual  portions.  Trainees 
may  learn  to  cut  and  prepare  fish  andt 
poultry,  roll  and  tie  coasts,  prepare 
sausage,  and  cure  and  corn  meat. 
Later,  {hey  may  learn  markojting  op- 
erations such  as  inventory  control, 
meat  buying  and  grading,  and  rec- 
ordkeeping. ^ 

Meatcutters  who  learn  the  trade 
through  apprenticeship  generally 
complete  2  to  3  years  of  supervised 
on-the-job  trainmg  that  may  be  sup- 
plemented 1>y  some  classroom  work. 
At  the  end  of  the  training  period, 
^pprenticfes^are^ given  a  meatcutting 
test  which  is  Q{9S|^rved  by  their  em- 
'pioyer.  A  uni^Da  fn^^ber^lso  is  pre- 
sent in  union  sltopsi  Apprentices  who 
pass -the  test  qualify  as  meatcutters. 
Those  who  fail  cap  take  the  test  again  . 
at  a  later  time.  In  many  areas,  ap- 
prentices may  become  meatcutters  in 
less  than  the  usual  'training' Itime  if 
they  can  pass  the  test. 

Employers  prefer  applicants  who 
have  a. high  school  diplojna  and  the'^ 
potential  to  develop  into  meat  de- 
partment managers.  High  school  or 
vocational  school  courses,  in  business 
arithmetic  are  helpful  in  weighing 
and  . pricing,  meats  and  in  ihaki 
change.  » 

Manual  dexterity,  good  depth  per- 
ception, color  discrimination,  and 
"^gobd  eye-hand  coordination  are  irt-' 
portant  in  cutting  migat.  A  pleasant 
personality,  a  neat  appearance,  and 
_the  abilijy  to  communicate  clearly 
also  are  important  qualifications 
when  cutters  wait  on  customers.  Bet- 

*  ter  than  average  strength  is  needed  to 
Iiftr4&eayy  pieces  of  meat.  In  some 
communities,  a  health  certificate 
inay be  required  for  employment, 

^y- \Meatcutters  fiiay  progress  to  su- 

*  ^rWsory  jobs,  such  afs  meat  depart- 
ment managers  in  supem^arkets.  A 
few  become  meat  buyers  foi*=*.whole-  ^ 
salers  and  supermarket  chains.  Some, 
cutters  become  grocery  store  manag- 
.ers.  or  open  their  own  meat  markets. 

'  \   c  . 

^Employment  Outlook^ 

.  ^^  The  nunlber^f  meatcutters  is  ex- 
f  pected  to  decline  slightly  through  the 
mid- 1 980 's.  -jslevierthele^s,  thousands 
of  en^ry  jobs,t^iII  l)e  available  a,Ax* 
jyenced  workers  reti^re;  die,  or' 
^the  occupation  for  other  rea- 


Employment  of  meatcutteYs  in 
fpod  stores  will  be  limited  by  central 
cutting — the  practice  of  cutting  and 
wrapping  meat  for  several  stores  at 
one  location.  Centra)  cutting,  which 
permits  meatcutters  to  specialize  in 
both  a  type  of  meat  and  a  type  of  cut, 
increases  efficiency.  In  addition, 
more  central  cutting  is  expected  to 
be  dope  in  meatpacking  plants,  thus 
reducing  the  amount  of  meat  cut — 
and  the  need  for  meatcbtters — in 
iTood  stores.  "  / 

■      '  ^'      '  '     '   X  ^     '  ^ 
Earnings  and  Working 

Condition  = 

Hourly  earniijgs  of  most  meatcut-  ^ 
ters  averaged  $7.r0^n  1976,  accord- 
ing'to.  a  1975  survey  .Ojf^Xipion- wage 
rates  for  grocery  stoiis  eiiifployees  in 
cities  of  100,000  inhabitants  or . 
more.  Meatcutters  working^  in cities  _ 
with  500,000  inhabitants  or-jrnqre 
tended  to  e^rn  more  thait^^those^^ln 
smaller  cities.  Among  groc^i^store 
occupations,  meatc;ut^ters  hsive  the 
highesi  wages.  ^    ,  i 

Beginning  apprentices  'usually  re- 
ceive between. 60  and  -70  percent  of 
the  experienced  cutter's  wage,  ^nd 
generally  receive  increased  every  6  to 
8  months.  '    ' ,    .  ^ 

Cutters  wo.rk  in*  cbl()robms  de- 
s^jgned  to  prevent  meat  from  spoiling, 
^hey  must  :be  careful  .whenj^orl^ing 
with  sharp  tools,  etspecially  those  that 
arepowered. 

Most,  cutters  are  nlembers  of  the 
Amalgamated    Meat    Cutters    and «  throughout .the.ccSfntry  but 
Butcher  Workmen  of  North'  A-mer- 
ica.  ' '  i 


.4 


Sog.tp69;pi  AddltioiTal 
>   ft'  ^^^-^  iJifprmiiilojrt  "^^^ 

Inform«ijSrt.,abcHit' work'ojjportu^^^ 
nities  can/be  bbtained^|tdm  lo^ral  enS-^^;. 
ployers  '0r''l€>f  al'^oYgces  of  thfe'Stat^' 
■emplbyrrfentiService.  For  information 
on' training  and  ether  aspects  of  the 
trade,  contact:    •  ♦  ' 

Amalgamafe^  Meat  Cutters  and  Butcher 
.  Workmen  of  No'rth  America,  2800  Wrth 
I      Sheridan^d.,  Chicago.  Ilf.  60657.' 
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Nature  of  the  Wark 

Waiters  an.d  waitresses  take  cus- 
tomers' orders,  serve  food  and  bever- 
ages, make  out  -checks,  and  some- 
tim'es  take  payments.  In  diners, 
coffee  shops,  and  other 'small  restau- 
rants they  prpvide  fast,  efficient  ser-  * 
vice.  In  other  restaurants,  waiters 
and  waitresses  serve  food  at  a  more 
leisurely  pace  and  offer  more  person- 
al service  to  their  customers.  For  ex- 
ample, they  may  suggest  wines  and 
explain  the  preparation  of  items  on 
•the  menu. 

Waiters-/ and  waitresses  may  have   '  ' 
duties  other  tl^an  waiting  on  tables. 
p  They  set  i^pi^and  "clear  tables  and 
carry  dirty  dishes  to  the  kitchen .;Jn 
very  small  restaurants  they  may  cbin-  * 
bisie.w^ting  on  ta{>les  with  counter*/ 
service,  preparing  isancfwiches,  or 
-oasbi^ing-In  largdj^staurants  and  in 
places  where  meal  service  is  formal, 
-waiters  and  wait^^i^are  relieved  of 
,most  ad^itioha^duties^-Difning^room 
attendants .ofte'nrfl^t  up  tables,  fill  wa- 
^  ter  glasses,  and  do  other  routine 
tasks. 

»      •  • 

Places  of  Employment 

Abqut  1,260,000  waiters  and  wait- 
resses were  employed  in  1*976!  More  < 
than  half  worked  part^ime  (less  t^an 
35  hours  a  wefek).  Most  Worked  in 
-restaurants;  some  worked 'in  hotels, 
colFeges,  and  factories  that  have  res- 
J^taurant  facilities.^ Jobs  are  located 

most- 

pleiAifal-  in  large  critics  and '  tourist 
areas. ^Vacation  resqrts  offer  sieasonal 
employment  and  soihe  waiters  and 
waitres^s  alterjiate  between  summer  o 
andjymtey  resorts  instead  of  remain- 
ing^B|[one  ar^Ktlje  entire  year- 


V  •Training,  Other  Qualifications, 
and  Advancem'ent 

Most  employers  prefer  to  hire  ap- 
plicants who  have  had  at  least  2  or  3 
years  of  high  school. pj&r^on  niay 
start  as  a  waiter  or  ^yaitress,  or  ad- 
^nce  to  that  position  after  Vbrking 
as  a  diniiTig^foom  attendant,  dar  hop, 
or  soda  fou^tain^wprkeT.  Although 
most  waters  ^anid^j^j^itre^s  picl^  up 
their  *ilq(l 

vnc^nt y^^'^^^^^fffcce  i s s  pr cfe r r.e '6iy* 
lar^eY^  A[i|^|>|BBfe  hotels.  Some 
publicjiM  vocational 


FOOD  SERVICE  OCCUPATIONS 


175 


graduation.  In  addition  to  the  job 
(Openings  from  turnover,^  m^ny  will 
result  from  employment  growth. 

Emploj^ment  of  waiters  and  wait-> 
resses  is  expected  to  grow  about  as 
fast  as  the  average  for  all  occupations 
through  the  mid-1980*s,  as  popula- 
tion growth  and  higher  incomes  cre- 
ate more  business  for  restaurants. 
Highe^r  incomes  and  more  leisure 
time  will  permit  people  to  eat  out 
.more  often.  Also,  as  an  increasing 
number. of  wives  wo^k,  more  and 
mor^|Bmilies  may  find  dining  but  a 
welcojne  cbtivehience^  ^ 

Beginners  will  fmd  theit  best  op- 
portunities for  employnieiit  in  the 
thousands  of  informal  restaurants. 
Those  who  seek  jobs  in  Expensive 
restaurants  may  find  keen  competi- 
tion for  the  jobs  that  becom^.  avail- 
able. 

.  \    0  ' 

Earnings  and  Working 
Conditions 


Mors  than  one-half  .of  lijl  waiters  and  waitresses  work  part  time. 


schools,  restaurant  associations,  and' 
some  large' restaurant  chains  provide 
classroom  tf^ning*  Other  employers 
use  selfrinstructiop  programs  to  train 
new  employees.,  In  these  programs, 
an  employee/jl0rns.jfood  preparation 
and  service  skills,  by  observing  film 
strips  and  readiftg  instructional  book- 
lets. ^ 

Because  people  in  this  occupation 
are  cloie  and  constant  cbntact 
with  the  public,  a  lieat  appearance 
and  an  even  disposition  are  impor- 
tant qualificatiofis.  Physical  stamina 
also  is  important,  as  waiters  and  wait-  • 
resses  are^on  theif  feet,  lifting  and 
Carrying'  tVays  of  food  from  kitchen 
ta table,  for  hours  at  a  time.  Waiters 
and  waitresses  also^should  be  good  at 
arithmetic  and,  in  reitaurarus  spe- 
cializing in  foreigiv{£9dfe  where,  cus- 
tomers may  n6,t^.spe|tft.»English, 
knowledge  ^of  a  ToI^eigti^Jafiguagfe  is 
*  helpful.  State  laws  often  require  wait-^ 
ers  and  waitresses  to  obtajp  health 
certificates  sh6wing  that  fhey  are/^ 
ffee'<;^  contagious  diseases.. 

Opp6(tunhies   fo^^  ^romo^n  in 
this  ':0(u:u^tion  are  linriited,,  due'  to 


-if-  . 

the 'small  size  oF  most  food-serving 
establishments.  Pkter  gaining  experi- 
ence; Hbwever,  a  waiter  or  waitress 
may  transfer  to  a 
where  earnings  an^ 
v^ncement  may  be  befter.  Th^  most 
successful  waiters  and  waitresses  are 
those  who  genuinely  like  people,  are 
interested  in  offer i^^^e/jUfce,  and 
possess  the  ability  ^ti^ftflMyather  Jthan 
jiist  take  orders.  AwHfflTement  can 
be  to  cashier  6r  si^^wlisory  jobs, 
such  as  maitre  d*hoteBWQlining  room 
supervisor.  Some  supepnsbry  work- 
eja  advance  tojobs^s  restaurant^ 
rKiagers. 

Empioyment  dutiook 


kourly  rates  for  waiters  and  wait- 
resses (excluding  tips)  ranged  from 
$1.25  to  $3.33  in  1976,  accordingt^D 
limited  data  from  union  contracts 
that  covered  eating  and  drinking 
places  in  several  large  cities.  FoV 
many  waiters  ^nd  waitresses,  how- 
ever, tips  ar^  greater  than  hourly 
;er  restaurant  ;,  wages.  Tips  generally  avefrage  be- 
ispects  for  adr  tween  10, and  20  percent  of  guests* 
checks.  Most  waiters  and  waitresses 
receive  meals  at  work  and  many  are 
furnished  with  uniforms. 

Some  waiters  and  waitresses  work 
split  shifts — that  is,  they  work  for 
several  hours  during  the  middle  of 
the  day,  t^Uce  a  few  hours  off  in  the 
afternoon,  and  then  return  to  their 
jobs  for  the  evening  hours.  They  also 
may  w^k  on' holidays  and  weekends. 
Thjs  .wiae  rang^  in  dining  hours  ere-  , 
^tes  a  goodoppblrtunity  for  part-time 
^  A^ork.^ill^ SLiqj^  and  waitresses'  stand 
most  ,gI|[  the  time  and  oft^n  have  to 
carry  hldft^  /itays  of  food'.  During 
4iningjp^ii^  they  ma>^ave  to  rush  to 
;^erve  gyft^^l  tables  at  onpe.  The' 
work  is'nwRvely  safe,  but  they  mus<\ 
be  careful  to  avoid  slip'&  or  falls,  and 
burns.  *        "  ^, 

Xhe. 'principal    uniqn  organizing 


EKLC 


Job  openings  are  expected  to  be 
plQntif6l  in  the  years,  ahead,  mainly 
clue  to  the  ireed  to  replace  the  waiters 
and^v^aitresses  who  find  other  jobs  or 
who  retire,  die,  or  stop  workTng  for 
Qther  reasons.'Jurnovei:  is  pahicular-' 
ly  high  among^par.t-time  workep^. 

About  ane-fourth  o^the  waiters ^rid,^  ^  -  .  ,         .  « 

waitresses  ^re  students,  most^  of  *^aiters  and  vi^itresses  is  the 'Hotel 
>vtk)m  work  part  time  while  attend'in^  Restaurant  Eraplpyees  and 'Bar- 

school  and  then  fiTid  other  jobs  "after^'^n^ieYs  International  Union.^  * 
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,    Sources  of  Additional 
Information 

Information  about  job  opportuni- 
ties may  be  obtained  from  local  em- 
ploy^^,  locals  of  the  union  previojjs-^ 
ly  mtintioned,  and  local  offices  of  the 
S 


r 


State  employment  service.  General 
information  on  wait%r  and  waitress 
jobs  is  available  from: 

National  Institute  for  the  Foodservice  Indus- 
try. 120  South  Riverside  Plaza,  Chicago, 
111.  60606. 


The  Educational  Institute,  American  Hotel 
and  Motel  Association.  1407  S.  Harrison 
^d..  Michigan  State  University.  East  Lan- 
sing. Mich.  48823. 

Culinary  Institute  of  America.  P.O.  Box  53. 
Hyde  Park.  N.Y.  1253^ 
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RSQNAL  SERVICE  OCCUPATIONS 


Personal  service  workers  perform 
a  variety  of  tasks  for  people,  such  as 

.  sluing  or  cutting  hair,  making  airline 
passenger^  safe  and  comfortable, 

"  conducting  tours,  carrying  baggage, 
or  arranging  funerals.  Some  of  the^e 
tasks  require  special  skills  that  must 
be  learned  through  formal  training. 
Others  require  skills  that^'ban  be 
learned  on  the  job.  For*«ome  person- 
al service  jobs,  wQrkers  must  obtain  a 
State  license  after  completing  a  train- 
ing program  or  apprenticeship.  , 
*  Persons  entering  these  occupaf 
tibns.should  be  neat,  tactful  and  able 
to  get  along  well  with  people  because 
success  on  the  job  depends  on  the 
impression  personal  service  workers 
make  on  their  customers.  Physical 
stamifta  is  necessary  for  those  jobs 
that  involve  lifting  heavy  objects  or 
standing  for  loi^periods  of  time. 

Personal  service  workers  may  re- 
ceive salaries,  commissions^  or  both. 
In  many  cases  they  also  receive  tips 
thaUadd  substantially  to  their  in- 
come. Employers  often  furnish'  uni- 
forms for  jobs  that  require  them. 

.  Some  workers,  like  barbers  and  cos- 
metologists, must  provide  their  own 
tools.  •  I 

This  section  describes  four  person- 
al sery  ice 'occupations:  barbers,  cos-: 
metologisfe,  funerpl  directors  and* 
embalmers^  and  bellhops  and  bell 
captains: 


BARBERS 

*(b.O.T.  3F3Q.371) 
Nature  of  |ha*Worl^ 


'  Althbugh;^||b^t  men  go' to. a  barber 
for  just'*a  hairclSt,  oUieir  services  such 
as  hair^tylinig  and  colojing  have  be- 
come in^easin^y  popular ^.iBarbers 
4tauvcd,  Jfi  these  area'i  a^,  called 


''tra^d  Jfi  inese  area 
"^'■Tia(fstylisis'\^ndf  w       in  sFyling  sa- 

......     '--^  •  i 


Places  of  Empioyment 

^Most  of  the  124,000  barljjpjrs  in 
1976  worked  in  barbershops.  Some 
•worked  m  unisex  salons,  and  a  few 
worked  for  government  agencies,  ho- 
tels, or  department  stores.  More  than 
half  of  all  barbers  operated  their  own 
businesses.  ' 

Almost  all  cities,  and  towns  have 
barbershops,  but  employment  is  con- 
centrated in  the  most  populous  cities 
and  States.  Hairstylists  usually^ork 
in  large  cities  where  the  greatest  de- 
mand for  their  services  exists. 

Training,  Other  Qualifications, 
.and  Advancement 

All  States  require  barbers  to  be  li- 
censed. The  qualifications  necessary 
to  get  a  license  vary  from  one  State 
to  another,  however.  Generally  a 
person  must  be  a  graduate  of  a  State- 
approved  barber,  school,  have*  com- 
pleted the  eighth  gradeTpassTA^phys- 
icj^l  examination,  and  be  at  least  16 
^  (in  some  States  18)  years  old. 

Many  States  require  a  beginner  to 
take  an  examination  for  an  appren- 
tice license,  and  serve  1  or  2  years  as 
an  apprentice  before  taking -the  ex- 
amination required  for  a  license  as  a 
registered  barber:  In  the  examina- 
tions, the  applicant  usually  is  re- 
quired to  pass  a  written  test  and  dem- 
onstrate an  ability  to  perform  the 
basic  services.  Fees  for  these  exami- 
n^iohs  r^nge  from  $  10  tp  .$75. 

Because  most'States  do 'not  recog- 
nize training,  apprenticeship  work, 
\  or  li(;enses  obtained     another  State, 
/fjersdns  who  wish  to  become  barbers 
':j3^^uld  review  the  laws  of  the  State  in 
Vi^jiich  they  want  to  work  before  en- 
*tering  a  barber  school. 

Barber  training  is  offered  in  about 
350  schools;   3   out  of  4.  barber 
schools  are  private.  Some  public  high 
schools  offer  bar^>ering  in  their  voca- 
tional progranris.  Barber  school  pro- 
grams usually  last  9  to  12  month^. 
Students  buy  their  pWn  tools,  whic!^ 
cost  aboOt  $200.*rhey  study  the  ba-  , 
sic  services — hairc,utting,'shfiving,  fa-" 
cialCuassaging,  and  hair  and  scalp 
trea«ents— ui^'d;  under  supervision,' 
praCiice  on  fellow  ^stuJents'^and  on 
ystomers  in  iSchool  J^micff."  Be--^ 
,  .  ^  sides  attending  le§uires/on'' barber ' 

More  than  haH  of  aJI;bar6^oparM^tfi#    servit^  ancj  the  use^to4^care•<if  ^rt^ 


Ions,  Vunisex"-salons,  and  some  bar^ 
bershops.  They  cut  and  style  hair  to 
suit  each  customer  and  may  color  or 
straighten  hair  and  fit  hair  pieces. 
Most  barbers  offer  hair  and  scalp 
treatments,  shaves,  facial  massages, 
and  shampoos.' 

A  small  but  growing  number  of 
barbers  cut  and  style  women's  hair. 
They  usually  work  in  ijnisesl  salons-^ 
shops  that  have  male  and  female  cus- 
tomers. Some  States  require  a  cos- 
metologist's license  as  well  as  a  bar- 
ber's license,  however,  to  permanent 
wave  or  color  women's  hair. 

As  part  of  their  responsibilities, 
barbers  keep  their  scissors,  combs, 
and'  otKer  instruments  sterilized  and 
in  good  conditioimpl'hey  clean  their 
■  work  areas  and  may  sweep  the  shop 
as  well.  Those  who  own  or  manage  a 
shop  have  additional  responsibilities 
such  as  orde/ihg '  supplies,  paying 
bills,  keeping  records,  and  hiring  em- 
ployees. 


own  buaTriaaaai| 


.  stu^eti^taKfB  cQUiJses  iru- 
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sanitati^  and  hygie«eT-ftnd  learn 
how  to  recognizftcertain  skin  condi- 
.  tioi)s.  Instructionralso  i§  given  in  sell-, 
ihg  and  gen€UB|^||^sine$s  practices. 
Advanced  c^nH<^49^e  available  in 
some  locaJlities^^barbers  who  wish 
to  update  their  skills  or  specialize  in* 
hairstyling,  cokmng,  and  the  sale  and 
service  of  hairpieces. 
*  Dealing  with  customers  requires 
patients  and  a  better  than  average 
disposition,  ^ood  health  and  stam- 
ina also  are  jmportant  because  bar- 
bers stand  a  great  deal  and  work  with^ 
both  hands  at  shoulder  level — a  posi- 
tion that  can  be  tiring.' 

Beginners  may  get  their  fwst  jobs 
through  the  barber  school  they  at- 
tended, or  through  the  local  barber's 
Hinion  or  employer's  association. 

Some  experienced  barbers  *ad- 
vance  by  becoming  managers  of 
large  shops  or  by  opening  their  own 
shops.  A' few  may  teach  at  barber 
schools.  Barbers  who  go  into  busi- 
ness for  themselves  must  have  the 
capital  to  buy  or  rent  a  shop  and  in- 
stall equipment.  New  equipment  for.  ers. 
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a  one-chair  shop  cost  from  $  1  »500  to 
$3,000  in  1976.  Some  shopowners 
buy  used  equipment  and  fixtures  at 
reduced  prices,  however. 

Employment  Outlook 

The  employment  decline  af  the 
last  degade  is  expected  to  level  off  by 
the  mid-1980*S  as  population  growth 
and  the  increasing  popularity  of  hair- 
styling  offset  the  effect'  of  the  fashion 
for  longer  hair.  Although  little 
change  is  expected  in  the  level  of 
employment,  .several  thousand  job. 
openings  for  barbers  will  occur  each 
year  because  of  the  need  to  replace 
work;/5rs  who  retire,  die,  ortransfer  to 


'        Earnings  and  Working  ; 
Conditions  ' 

Barbers  receive  ihconje  Trom  cdm- 
*  missions  or  w^es  and  tips.  *Most' 
barbers  who  are  not  shopowners  ixor- 
mally  receive  60  to  70  percent  of  the 
money  they  take  in;  . a  few  are  paid 
straight  salaries!  . 

Weekly  ea^rnings.  of  ext>eriehced 
barber^  (including  tips)  generally 
ranged  between  $200  and  $2^0  in 
1976,  according  to  limited  informa- 
tion available.  Hairstylists  usually 
earned  $315  to  $400  a  week,  be- 
cause the  services  they  provide  are 
more  personalized  and  therefore 
more  expensive.  Some  hairstylists 
and  a  few  barbers  who  operated  their 
own  shops  earned  more  than  $400'a 
week.  Beginning  barbers  usually 
earn  about  $175  to  $200  a  week, 
hairstylists  $200  to  $250  a  week. 

Earnings  depend  on  the  size  and 
location  of  the  shop,  custoiyers'  tip- 
ping habits,  competition  from  other 
barbershops,  and  the  barber's  ability 
to  attract  and  hold  regular  custom - 


Most  full-time  barbers  work  more 
than  40  hours  a  week  and  a  work- 
week of  over  50  hours  is  not,uticom- 
mon. 'Although  Saturdays  and  liinch 
hours  are  generally  very  busy,  a  bar- 
ber may  have*  some  time  off  during 
slack  periods.  To  assure  an  even' 
workload,  some  barbers  ask  custom- 
ers to  make  appointments.  Some  bar- 
bers receive  1-  or  2-week  paid  vaca- 
tions, insurance,  and*  medical 
benefits. 

The  principal  union  that  orgfanizes 
barbers — both  employees  and  shop- 
owners —  isrthe  Journeymen  Barbers, 
Hairdressers,  Cosmetologists  and 
Propriefor?*  Internatignal  Union  of 
.America.  The  principal  association 


wo..y=..        ......  .  .......         ^^^^  represents  and  organizes  shop- 

other  kind*  of  work.  Replacement  .  ^^^gers,  and  employees  is 

the.  Associated  Master  Barbers  and 


needs  in  barbering  are  high,  com 
pared  with  many  other  occupations. 

Tile  shift  jn  consumer  preferences 
from  risgular  haircuts  to  more  per- 
sonalised and  intensive  services  has 
greatly  affecteld  the  pccUfiation.  Bar- 
bd^^wjio  ""specialize  in  hairstyling 

♦  hav^'  been  much  more  -successful 
t|fOT  th9se  '  who'  qfSf^r  conventional^ 

f^t.  seryicejf.  Thii  vtren<J  is  expected  to 


Beauticians  of  America. 

Source^ of  Additional 
Information 

Lists  of  barber  schools,. by  State, 

are  available  from: 
.* 

National  Association  of  Barber  Schools,  Inc., 
*  338  Washington  Ave.,  Huntipgton.  W.Va. 
-25701. 
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co*tiftut.  and  emRloyment  ojjportu-  W^;^..^^^^,  ^^^^^j^^  ^^^^^  TechrtTcal 
nitie*  should  be  better  for  hai*tyh^  «  Schools,  202 kl.  St.,  NW.,  Room  440,' 
fhari-for  fcgi^lar  barbers.  -  *    '    Washington,  ac.  20036.  V  ,  ;V 


Every  State  maintains  information^^  ^ 


on  State*  licensirig  requirements 
approved  barber  schools'.  For  detail^  j 
contact  the  ijtate  board  o£/t)arber  €X-^^-^ 
aminers  or  thevequival<^nt'au^voxU^^  ^ 
at  your"  State  capital.  '  ,t  -^^^ 

Afdditional  information  on  tBis  QC- 
cupation  is  available  from:  , 

National  Barber  Career  Center,  3839  White 
,     Plains  Rd..  Bronx,  N.Y.  10467. 


BELLHOPS  AND  BELL 
'CAPTAINS 

(D.O.T.  324.138  and  .878) 

Nature  of^he  Work 

Bellhops  carry  jbaggage  for  hotel 
and  motel  guests  and  escort  them  to 
their  rooms  on  arrival.. When  show- 
ing new  guests  to  their  rooms,  bell- 
hops make  ^ure  everything  is  in  order 
and  may  offer  information  about  va- 
let services,  dinjng.room  hours,  or 
Other  hotel  services.  Bellhops  also 
run  errands  for  guests  and  may  re- 
lieve elevator  operators  or  switch- 
board operators. 

Largb   and-  medium-sized  hotels 
employ  bell  captains  to  supervise 
.  bellhops  on  the  staff.  The;^  plan  work 
assignments,  record  the  hours  each 
bellhop  is  on  duty,  and  train  new 
employees.  Bell  captains  take  care  of. 
any   unusual  requests  quests  may 
make  and  handle  any  complaints  re- 
garding their  department.  Sometimes 
they  help^rriving  or  departing  guests  ^ 
if  a  bellhop  is  unavailable.  In  1976, 
more  than  16,000  persons  worked  as  ^ 
bellhops  and  bell  captains. 

A  few  hotels  have  large  service 
departments  and*emf)loy  superinten- 
dents of  service  to  supervise  bell  cap- 
tains and  bellhops,  elevator  qpera- 
tors,  doorkeepers,  a^  washroom 
attendants.  ^ 


Training,*OfTier  Qualificationa. 
and  Advaiieement  *^ 

1^  specific  educational  require- 
ments exist  for  bellhops,  altho.ugh 
high  school  graduation  improves  the 
chai^eS"  for  prqrfiption-  to  a  job  as 
desk  clerk^r, re'servatioTfj  clerk.  Marty 
hojels  filLbellhbp  job'sT  by  promoting 
elevtitor  operators.       '  - 


PERSONAL  SERVICE  pCCUPAtipN|^ 


and^motels 


are 


areas  where  hotels 

dpjn  only,  part  of  the  year. 

See  the  slflleijierU  onAlfe--HyteI 

Industry  ^Isewbere  in  the  Handbook 
'  for  -.information   on    earnings  ^a^id. 

working  conditionsi'^so^urces^f  addf- 
.t'fbnal^jnformation.  and  more  infor-' 

matfon^n  employment  outlook. 
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COSMETOLOGISTS 

38l/33rand 


(D.O.T.  332.271  and  . 

339.371) 

r  ^ 


/ 


B«cauM  b#Mhop«  and  cfpUins  have  fre- 
quant  contact  with  guaata,  thay  muat  be 
naat,  tactful,  and  courtaoua. 


Natur^  of  the  Work 


Hair  has  been  a  center  of  attention 


darken  t)ie  color  of  the  hair  to  better 
suit  Mhd'<j|f5tr6n's^in  color.  Cosme-; 
ikold^ls  ynay  gjve  inanigures,  ;5C3lp^ 
-and  facial  treatmefits/proyic^c  Triake-  - 

*  up  analysis  for-woraen,  anS  cliean.ai^d    -  ' 
-^,i.rf^^gs  arid  h^irp^reces.     /?        \  . 

^Most  c6smetolc?|.ists  maky  i' 
intments  and  keep  records  ot  ^aif 
tolorofocmylas  ^id  permanent  waves 
used  by  their  regUlar  patrons.  Thj^^x^ 
also  keep  their  work  area  cledn  ^6 
sanitize  their  hairdressing  imple- 
ments. Those  who  operate  their  own 
salgl^.  also  have  managerial  dujies 
"  ^^iHpclu^c  hiring  and  super<^ising 

•  wmlKs,  k^epia^S^ecords,  and  order-  - 
ing%;5UppIies.    *  ^ 

■  ■  '  ' 

^  ^l^laces  of  Employment 
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Because  bellhops  have  frequent 
contact  with  guests,  they  must 
neat,  tactful,  and  o  courteous.  'A 
knowledge  of  the  local  area  is^  an 
asset  because  guests  often  ask  about 
local  tourist  attractions,  restaurants, 
and  transportation  services.  BellhcJps  ^ 
also  must  be  able  to  stand  for  long 
periods,  carry  heavy  baggage,  and 
work  independently. 

Bellhops  can  advance  to  bell  cap- 
tain and  then  to  superintendent  of 
service,  but  opportunities  are  liriiit-. 
ed.  Because  there  is  only  one  bell 
captain  position  in  each  hotel,  many 
years  may  pass  before  an  opening  oc- 
curs. Opportunities  for  advancement 
to  superintendent  of  service  are  even 
fewer. 

Employment  Outlook 

Little  or  no  change  in  employment 
of  bellhops  lis  expected  through  the 
mid- 1 980's.'  Most  openings  will  j-esult 
from  the  need  to  replace  workers 
who  die,  retire,.or  Iciave  the  occupa- 
tion. 

Although  many  motels  now  offer 
services  ^similar  to  those  of  a  hotel 
and  empfoy  bellhops,  the  growing 
popularity  of  economy  motels  that 
off^r  only  basio  services  is  expected 
to  limit  eii^ployment  growth.  New 
workers  wilj  have  better  opportuni- 
ties in  motels  and  small^hotelf ^fee- 
cause  the  large  luxury  hotels  prefer 
to  hirewexperienced  workers.  Oppor- 
tunities also  will  be  available  in  resort 


smce  .womeji 
care  ^  about 


ind  men  first  began  to 
|their  appearance. 
Throughout  history' a  great  deal  of 
effort  has  gone  into' acquiring  a  fash- 
,>jDnable  hairstyle  or  a  perfectly 
)fhimmed  beard.  Although,  styles 
chaqge  from  year  to  year,  th'e^cosme- 
tologist*s  task' remains  the  same — tp 
help  people  look  attractive. 

Cosmetologists,  who  also  are 
-called  beauty  operators^  hairstylists^ 
or  beauticians^  shampoo,  cut,  and 
style  hair,  and  advise  patrons  on  how 
to  c^re  for  their  hair.  Frequently  they 
straighten  oj  permanent  wave  a  pa- 
tron's ^aif  to  keep  the  style  in  shape. 
Cosmetologists  may  also  lighten  or 

4.-^  


Most  of  the  more  than  534,000 
cosmetologists  employed  in  1976 
worked  in  beauty  salons.  Some 
worked  in  '*unisex"  shops,  barber- 
stylifig  .shops,  or  department  stores, 
and  a  few  were  employed  b^  hospi- 
tals and  hotels.  More  tlmn  one-third 
operated  their  own  l^iUjltaesses. ' 

All  cities  and  towns  have  beauty 
salc>ns,  but  employment  is  concen- 
trated in\he  most  populous  cities  and 
States.  Those  cosmetologists  who  set 
fashion  trends  with  their  hairstyles 
usually  work  in  New  York^ity,  Los 
Angeles,  and  other  centers  of  fashion 
and  the  performing  arts. 


— — ^  — — — !gr" 

Changing  hairstyles  have  caused  a  drop  in  employment 
of  barbers,  but  cosmetology  has  continued  1o  grow 
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Training,  Other  Quaifficafiona,  : 
an^  Advancement 

Although  all  States  require  cosm^- 
(' '  tolGi]Kists  to.befice'ns^.d;  t^ei^ualifiQa- 
tionsvsnSEessary  tp'oblalin'a  license. 
,      vary^  Gener^l^y^iipi  i^erson*  must  haver 
graduated  from  a  State-app^oveij 
cosmetology  school,  have  completed 
at  least  the  1 0th  grade, -pass  a  phys- 
-  ical  examination,  and  be  at  least  16 
'  y^ars  old.  In  some  States  completion 
of  an'  apprenticeship  training  pro- 
gram ^ah  substitute  for  gradyation 
from  a  cosmetology  school,  b^t  very 
few  cosmetologists  learn  their  skills 
in  this  way. 

Cosmetolog^instruction  is^ffered 
in  both  public^gpi^rivate  vocational 
•  schools,  in  either  daytime  or  evening 
cl£isse^.  A  daytime  course  usually 
takes  9  months  to  1  year.to  complete; 
an  evening  cpurse  takes  longer. 
Many  public  school  programs  in- 
clude the  academic  subjects  needed 
for  a  high  school  diploma  and  last  2' 
to  3  years.  An  apprenticeship  pro- 
gram usually  lasts  1  or  2  years. 

Both  public  and  private  programs 
include  classropm  study,  demonstra- 
tions, and  practical  work.  Most 
schools  provide  students  with  the 
necessary  hairdressing  implements, 
such  as  manicure  implements, 
combs,  scissors,  razors,  and  hair  roll- 
ers, and. include  their  cost  in  the  tu^ 
ition  fee,  S'ometimes  students  must 
purchase  their  own.  *A  good  set  of 
implements  costs  over  $50.  Begin- 
ning students  work  on  manikins  or  op 
each  other.  Once  they  haVte-*  gained 
Some  expedience,  students  practice 
on  patrons  in  school  "clinics.'' 

After  graduating  from  a  cosmetol- 
ogy^ course,  students  take  the  State 
licensinlg  examination.  The. examina- 
tion Consists  \>f  a  written  test  and  a 
practical  test  in  which  applicants 
demonstrate  tlieir  ability  tp  provide 
the  required  services.  In  some  States 
an  oral  examination  is  included  and 
the  applicant  is  asked  to  explain  the 
procedures  he  or  she  \t  following 
while  taking  the  practical  test.  In 
some  States  a  separ^Xef  examination 
is  given  for  persons  who  want  only  a 
manicurist's  license.  So^e-^tatets 
have  reciprocity  agreements  that  al- 
"  low  a  cosmetologist  licensed,  in  one 
•  State  rd  work  in  another  without  re- 
examination. 
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Cosmetologists  must  k^ep  up^ith  the  lat* 
esf  fashions. 


Persons  who  want  to  become  cos- 
.  metologists  must*  have  finger  dexter- 
'ity,'^a  sense  of  form  and  artistry,  and 
the  physical  stamina  to  stand  for  long 
periods  of  time.  They  shoti^d  enjoy 
dealing  with  the  public  and  be  willhig 
and  able  to  follow  patrons'  instruc- 
tions. Because  haijrstyles  are  con- 
stantly dianging,  cosmetologists 
'  must  keep  abreast, of  the  latest  fash- 
ions and  beauty  tec(|iniques.  Business 
skills  are  important  for  those  who 
plan  to  operate'their^own  salons: 

Many,  schools  help  their  students 
-fipd  jobs.  During  thefr  first  months 
,^on  the  j^ib,  new  cosmetologists  are 
'■"gij^n  Vgiatjvely  simfH^  tasks,  such  as 
giving  rpanicures  or^hampoos,  or  are 
assigned  to  perform^he  simpler  hair- 
styling"  patterns.  Once  they  have 
demonstrated  their  skills,  they  are 
gradually  permitted  to  perform  the 
more  complicated  styling  tasks  ^uch 
as  hair  colo|ing  and  permanent  wav- 
ing. \^  , 

Advancement  usually  is  in  the* 
forirf  of  higher  earnings  as  cosme- 
tologists gain  experience  and  build  a 
steady  'clientele;  but  many  manage 
large  salons  or  open  their  own  after 
sevieral  ye*ars\  of  experience.  Some 
teach  in  cosmetology  schools  or  use 
their  knowledge  and  skill  to  demon- 
strate cosmetics  in  c^epartment 
stores.  A  few  work  as  examiners  for 
State  cosmetology  boards.  , 
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Employment  Ouflook 

Employment  of  cosmetologists  is 
-^xp^ected  to  grow  aboqt  as  fast  as  the 
,  "aver age  «f o r  -a  11  o cc  u p  at io  n s  t hiro u  gh 
ths  mid-198*i)'s^as  population  in- 
creases an^Jvthe  number  *  of  forking 
women  rises.  The  trend  to  hairstyling 
for  men  also  creates  a' demand  for 
these  workers  because  many  men  go 
to  unisex  shops  or  beauty  salons  for 
styling  services.  In  addition  to  open*^ 
ings  due  to  growth  in  the  occupat;ion, 
thousand  of  cpsifietologists*  will  be 
needed  each  year  to  replace  tKose 
"^who  die,  retire,  or  leave  the  occupa- 
tion. 

Employment  in  this  occupation  is 
not  strongly  affected  by  downturns  in 
the  b||isiness  cycle,,  gind  job  oppbrtu-  - 
nities  a/e  expected. to  be  good  for 
both  newcbmers  and  experienced 
cosmetologists.  Many  openings 
should  be  available  for  persons' seek- 
ing part-time  work. 

Earnings  and  Working 
Conditions  t. 

Cosmetologists  receive  income 
from  commissions  or  wages  and  from 
tips.  Those  who  are  not  salon  owners 
receive  ^  percentage  of  the  mon^y 
they  take  iq,  usually  50  percent;  a 
few  are  paid  straight  salaries. 

«;ekly  earnings,  of  experienced 
etoiogists  (including  tips)  gen- 
y  ranged  between  $285  and 
$340  in  !976,  according  to  limited 
inforrpatibn  available.  After  10  years 
'  of  experience,  they  can  earn  m^re, 
than  $450  a  week.  Beginners  usually 
earned  $9'5- to  $125^  a  week.  Those 
cosmetologists^  who  cut  and  style 
men's  hair  often  earn  more  than 
those  who  work" on  women's, hair  be- 
caflfte  the  services  they/provide  are 
moiX  expensive^  / 
Earnings  also  depend  on  the^size 
and  ^location  of  the  salon,  patrons' 
tippihg  habits,  com  petition- from- oth- 
er beauty  salons,  4pd  the  individual 
cosmetologist's  ability  to  attract  and , 
hold  regular  patroQs.  •     ,  . 

Many     fulUtime  cosmetologists 
work  more  than  40^ours  a  week, 
including   q/eifings   and  Saturdays 
when  beauty-salons  are  busiest.  More 
.than  one-third  ,  of  all' cosmetologists 
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work  part  tiine^,  usgally  during,  these 
'  ,bus^  h6urs.  '    •  '*  .  • 

'i  A  fc;w  large  salons  and  department 
'  ^  stores  offer  group  life  and  healtli 
insurance  and  other  benefit  plans. 
.  Nearly  all  employers <|jrovide  annual^ 
.  paid  vacations  of  at  least  1  week  after 
a  year's  service. 

The  principal  union  which x)rganiz- 
es  cbsmciul^^!'**^ — both  employees 
•  and  salon  owners — is  the^Journey- 
men  Barbers,  Hairdressers,  Cosme-' 
toloffi&l^  and  Prc^prifetor's  Interna- 
tioifaP^Unioii'  of^  America.  The-w 
-principal  "trade  association  which 
'  represents  and^organizes  salon  own- 
^li,  ipanagers,  and  'eify>loyees  is  the 
Associated  Master  :Barbers  and 
Beauticians  of  Americ^.  Other  or- 
ganizatipns  include  the  National 
Hairdressera^and  Cosmetologists  As- 
sociationvlnc.i  the  National  Associ- 
ation of  Cosmetology  Schools,  Inc., 
which  represent  school  owners  and 
teachers*;  and  uft  National  beauty 
Culturists*  League,  representing 
black  cosmetologists,  teachers,  man- 
agers, and  salon  owners. 


FUNERAL  mF^ECTb'RS 
AND  EMBALMEI^S; 

(D.a.T.  1^7.1^8  and  33*8:381) 


•  Sources  of  Additional 
Information. 

A  list  of-'apprbvid  training  schools 
and  licensing  Requirements  ^can  be 
^  obtained  frcn  State  boards  of  cos- 
metology orlfrom: 

Cosmet6k)gy  Accrediting  Commission,  1707 
L  Sireet,  N.W.,  Room  440.  Washingto^n, 
b.C.  20Q36  ' 

Additional  information  about  ca- 
'  •  reers  ^n  cosmetology  and  State  li- 
censing requirements  is  available 
from : 

National  Beauty  Cmter  Centwrj3839  White 
Plains  Rd.,  Bronx,  N.Y.  1946^ 

Nati'on^Hairdressers  and  COsmetolo^ts  As- 
sociation, 3510  Olive'St.,  St.  Lduis,  Mo. 
6^103. 

,  For  general  information- about  the 
occupation,  contact:  ^  * 

)oun)(^men  Barbery,  Hairdressers^ Cosme- 
tologists, and  Proprietors  Intern^onal 
Union  of  America,  7050  >Vcat  V&hing-  ^ 
ton  St,  Indianapolis,  Ind.  46241,  \ 

National  Association  of  C<Sanetology  Schools, 
^  '  599  South  Livingston  Ave.',  Livingston^ 
N.J.  07039. 


/  Nature  .of  the  Work  ' 

Few  opcupaligns  require  the  tact, 
discretion,  andiCpmpasSion  call9d  for 
in  the  work  of  funeral  directory  and 
embalmefs.  The  family  and  friendsaof 
the  deqeased  may  be  under  consider- 
able emotional  stress  and  bewildered  . 
by  the  many  details  of  the  occasion. 
The  funeral  director  (D.O.T. 
^187.168)  helps  them  to  make  th^ 
personal,  a^d  business  arrangenjents 
necessary  for  tho^^ervice  and  burial.  ^ 
The  embalmer  (D.O.T.  338.38 1)  pre- 
pares J^e  body  for  viewing  and  buri- 
al. Tn  many  instances,  one  person 
performs  both  functions. 
*The  director's  duties  begin  when  a 
•  call  is  received  from  a  fan^ly  request- 
ing services.  Aft^r  arranging  for  the 
deceased  to  be  removed  to  the  funer- 
al  home,  the  director  obtains  the  in- 
formation needed  for  the  death  cer- 
tificate, such  as  date  and  place  of 
birth  and  cause  of  deaths  The  direc- 
tor makes  an  appointment  with  the 
famiry  to  discuss  the  details  of  the 
funeral.  These  ^include  time  and, 
place  of  service,  clergy  and  organist, 
selection  of  casket  and  clothing,  and 
.provision  for  burial  or  cremation.  Di- 
rectors also  make  arrangements'with 
the  cemetery,  place  obituary  Notices* 
in  newsp^per^'af^take  care  of  other 
details  as  necessary.*  Directbrs  must 
be  familiar  with  the  funeral  and  buri- 
al customs  of  various  religious  faiths 
-and  fraternal  organizations. 

Embalming  is* a  sanitary,  preserva-^ 
tive  and  cosmetic  measure.  Embalm - 
ers,  perhaps  with  the  help  of  appren- 
tices, first  wash  the  body  with 
.  germicidal  soap.  The  embalming  pro- 
cess itself  replaces  the  blood  with  a 
preservative  fluid.  Embalmers  apply 
cosmetics  to  give  the  bodypa  natural 
appeak^ance  a'nd,  if  necessary,  restore 
disfigured  features.  Ftn;^Hy,  th^ 
dress  the  body  and  place  it  in  the^ 
caskct^selected  by  the  family. 

On  the  ^ay  of  the  funeral,  directors 
provide  ears  for  the  family  and*  pall- 
bearers, receive  land  usher  guests  to 
their  seats,  and  organize  the  funeral. 


proce's^ion.  After  the  service  they 
may  hel^  the  family  .j^le  claims  for 
s4&ia|  sefciirity,  insurance,  and/ other 
^benefits.  Directors  m^y  serve  a  fam- 
\\\y  for  several  month^  following  the 
funer^K until  such  matters  are^  satis- 
factorily completed. 

Places  of  Employment 

About  45,000  persons  were  \'\\ 
censCTl  as  funeral  directors  and  em-' 
balmers  in  1976.  A  s'ub^ntial  num- 
ber of  the  directors  were  Tunerzit 
home  pY^ners.  ^  *  >  . 

~  Most  pf  the  22,000  funeral  home* 
in  1976  had  ^  to  3  directors  and 
embalmers,  including  the^  owner, 
f  Many  large  homes,  however,  had^O 
or  more.  Besides  the  embalmers  em- 
ployed by  funeral  homes,  several 
hundred  worked  for^mprgiies  and., 
hospitals. 

•* 

Training,  Other  Qualifications, 
and  AdvUncement 

A  license  is  needed  to  practice  em-  ^ 
balming.  Stfite  licensing  standards 
vary  but  generally|^  embalmer  must 
be  21  years  old,  have,  a  high  school 
diploma  or  its  equivalent,  graduate  , 
from  a  mortuary  sciencd^^school, 
serve  an  apprenticeship,  and  pass  a 
State  board. exam ination.^One^half  of 
the  States  require  a  year  or  more  of 
college  ^n  addition  to  training  in  mor- 
tuary science. 

All  but  six  Stated  also  require  fu- 
neral direotors  to  be  licensed.  Quali- 
fioations  are  similar  to  those  for  etn- 
bajmers  biU  directors,  may  have  to 
take  speciaT  apprenticeship  training 
'  and  libard  examinations.^  Most  peCi)-/ 
-  pie  entering  the^field  obtain  both  li-, 
'  censes,  however  some  States  issue  a 
single  license  to  embalmer/funejal 
directors.  Information  on  licensing 
requirements  is  available  from  the.^ 
,  State  office  of  occupaticyial  licens- 
ing. ^  ' 

High  school  students  can  stdrt  pre- 
paring for  a  career,»in  thfs  field  by.  ^ 
taking  coutses^in  biology,  chemistry,  . 
and  speech.''$jA:^ents,may  find  a  part- 
time  or  sum^e^^  job  hi  a  funeraf 
home.  Although'^'  ihese  jobs  cpnsist 
mostly  of  maintenance  and  clean-up 
tasksv  such  as  .washing  and  polishing  ; 
hearses,  they  can  be  helpful  in  gain-  ^ 
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ing  famiirarity  with  the  operation  df 
fiinerat  hpnies.  ) 

to  1976,  34  schools  had  mortuary 
science  programs  accredited  by  the 
American  Board  of  Funeral  Service 
Education,  About  one-half  were  pri- 
vate vocational  schoqls  that  offer  1  - 
year  program^  emph^^ri&g  basic 
subjects  such  as  anatom^'  and  physi-^ 
'  ology  as  well  as  practicaf  skills  such 
as  embalming  technique^  and  ^^^S^ 
ative  art.  Coinm  unity  colleges  of^^' 
2-year  programs,  and"  a  small  number 
of  colleges  and  universities  offer  2- 
and  4-year  programs  in  funeral  ser- 
vice. Thi^e  programs  included  liber- 
al' arts  and  manaeepa^nt  courses  as 
well  as  mortuary^s£ie'nce.*  All  pro- 
grams offered  courses  in  psycho  fogy, 
accounting,  and  funeral  law. 

apprentices  work  under  the  guid- 
ance of  experienced  embalmers  and 
directors.  An  apprenticeship  usually 
lasts  1  or  2  years  and  may  be  served  ^ 
before,  after,  or  during  the  time  <5ne. 
attends  mortuary  school,  depending 
on  State  regulati6ns. 

St^te  board  examinations  c 
of  written  ^nd  oral^  tests  and  a 
deinonstration  of  skills.  After  passing 
the  exaipjnation  and  meeting  other 
requirements ».  apprentices  receive  a 
license  to  practice.  If  thflir  ^ ant;  to 
work  in  another  State,  thejmiay  have 
to  pass  its  examination,  although 
niany  StaJ^s  have  mutual  agreements 
|4hat  make  this  unnecessary. 

Important  personal  iVaits  for  funer- 
^  S  directors  are  pomposure,  tact,  and  ^ 
t^  at^ilit^  .to  communicate,  easily 
with  the  public.  They' also  should 


have  the  desire  and  ability  to  comfort 
people  in  their  time  of  sorrow. 

Advancement  -  opportunities  are 
best  in  large  funeral  homes  where 
directors  and  embalmers  niay  earn 
promotion  to  higher  paying  positioa 
such  as  personnel  manager  or  gener- 
al manager.  Some  workers  eventually 
acquire  enough  money  an(h||piperi- 
en^e  to  establish  their  own  business- 
es.^ 


Einployment  Outlook 

'  Little  change  in  the  employment  of . 
fuheral  directors  and  embalmers'  is 
expected  throifgh  the  Tnid-1980's.  In 
recent  ^ears,,the  number  of  Jnortuary 
school  graduates  has  approximately 
^aled  the  number  of  jobs  available 
e  to  retirements,  deaths,  and  trans- 
its to  other  occupations:  .Many  stu- 
ts  secure  a  promise  of  employ- 
Tnejlt  before  entering  a  program  and^ 
arring  any  significant  growth  in  en- 
rollments, future  graduates  should 
find  Job  opportunities  available. 

Demand  for  funeral  services  Will 
rise  as  the  population  grow?  ,<and 
deaths  increase^  Most  funeral  homes, 
however,  will  be  able  to  rtieet  the 
demand  without  expa'nding' their  em- 
ployment. The  average  funeral  home 
conducts  dnly  one  or  t^yo  funerals 
ch  week  and  is  capable  of  handling 
several  mo^re  withoutmring  addition- 
al employees^  ^ 

.  Earnings  and  Working 
Conditions 

In  1976,  funeral  directors  and  em- 
balmers generally  earned  from  $200 


to  $300  a  week.  Managers  generally 
earned  "between  $10,000  and 
$16,000  a  year,  and  many  owners 
earned  more  than  $20,000.  Appren- 
tices earne<f  between  $2.25.  and 
$4!60  ^n,hour.  / 

In- large"  funeral  honr^,  employees 
usually  have  a  regular  work  schedi|^ 
Typically  they  put  in  8  hours^  ^/^^l 
or.  6  days  a  week.  Ovei:|ime,  how- 
ever, occasionally  may  be  necessary. 
Some  employees  work  sb^ifts;  for  ex- 
amole,  ni|hts  1  week,  and  days  the 
next.  -N^^.f^ 

'Occasionally-  ^mbalmers  may' 
come  into  conta2T*^th  contagious 
diseases  bpt  the  possibility  of  their 
beco^l^g  ill  is  remote,  even  less 
likely  ^th^n  ^for  a  doctor  or  nurse. 

^    Sources  of  Additional 

Informatlpn'^^  /  - 


Information  abputjob  opportuni- 
atiesin  this  field  is.a^ailable  from  local 
funeral  homes  and  from:  ^ 

National  Funeral  CKrectors  Association  of  the  ' 
United"  States,  Inc.,  1 35  W.  Wells  St.,  MiK 
.  waukee.-^isc.  53203.        ^    •  ^jf^ 

National  Selected  Morticians,  1616 -Central 
St*,  Evanston,  ni.  60201^  -  . 

•  ^  . 

For  a  list  of  accredited  schpols  of 
' mortuary  science  and  information 
*  about  scholarship  opporlUnities,, in- 
tact: ^ 

The  American  Board  of  Funeral  Service  Edu--.. 
cation.  Inc.,  201  Columbia  St.,  Fairmont, 
;    W.  Va.  26554,      -  >  ,^ 

■  \  -  /     '  ' 
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PRIVATE  HOUSEHOLD 
SERVICE  OCCUPATIONS. 


About  1.4  million  workers  were 
employed  in  private  households  in 
1976,  The  majority  wer^  domestic 
'Workers  who  performed  household 
tasks  such  as  cooking,  cleaning,  or 
caring  for  children,  but  .workers  in 
othen  occupations,  also  were  em- 
ployed by  private  households.  Gar- 
deners keep  the  grounds  of  large  es- 
tates looking  {Attractive  by  planting 
shrubs  and  flowers  and  cutting  the 
lawn;  Chauffeurs  drive  their  employ- 
ers* cars  and  keep  the  vehicles  clean 
and  in  good  running  condition.  Car- 
penters, painters,  and  other  craft 
workers  maintain  and  redecorate 
homes.  Private  nutses,  secretaries, 
and  curators  of  librarians' are  em- 
ployed in  some  households.  ^ 
.  The  following  statement  (mcusses  ' 
the  domestic^  occupations  most  fre- 
quently found  in  private  households, 
including  general  housekeeper, 
mother's  helpef^ -and  companion. 


1>RIVATE  HOUSEHOLf^ 
-WORKERS  ' 

(D.O.T.  099.228,  301.887,  303.138, 
304.887, '395.281,  306.878,  . 
307.878,  and  309.138  through 
.  .878) 

nature  of  thti  ^otk 

•  Thousands  of  pfeoplp  employ  pri- 
^vate  household  worker^  to  help  care 
ibr  children,  clean  and  maintain  the  - 
house  and  yard,  cook  meals,  or  sery^ 
'  the  family.  Some  household  workers 
specialize  in  one  of  these  jobs,  but 
tjie  duties  of  most  workers  change 
from  day  to  day.  Frequently,  workers 
who  specialize  live  in  their  employ- 
er's house.  -  '       *         *  ' 
.    Most  private  house^iold  workers 
iare  employed  as  sr^neraU  h^use- 
workers  or  mother's  Helpers.  These 


workers  clean  the  house  and  may 
also  be  responsible  for  nieal:|)repara- 
t^n,  laundry,  or  caring  foi*;  children. 
When  hir'ed  by  the  day  or  hour,  they 
are  called  day  workers.       \  X.. 

Heavy  household  .tasks  ahd  yard' 
maintenance  are  usually  ^.eiformed 
by.  caretakej^.  They  may  wash  win-, 
dows,  paint  fences  ^^d  niqW  the 
lawn.  .  '  ^ 

In  some  households,  jneals  ar^  pre- 
pared by  cooks.  Some  'cooks  do 
everything  from  planning  menus  and 


^trymg  food  4d  serving  meals  and 
\  cleaiftng  the  kitchen.  Other«  follow  . 

the'ii^tructions  of  a  family  member. 

Cooks  may  be  assisted  by  2i  cook^s- 
'helper,  who  is  less  skilled  than  a  cook^ 

and  Iterfolfms  simplef  tasks,  such  as 
^^eetfalg'  vegetables  Bnd  cleaning  the 
'*kitchen.        /  .  - 

A  few  householcis  employ  lau^- 

derers  to  wash,  iron,  and  fold  the 
'laundry., 

-Some  private .  household  workers 

specialize  in  performing. personal  ser- 
.  vioes  for  members  of  the  family.*  La- 

dy^s  and  gentleman's  attendants  keep 

their  employer's  clothes  pressed  and  . 

hung,  m^ake  their,  beds,  help  them 

dress,  and  run  errands.  Companions 

do  similar  work,  but  they  also  act  aS  a 
-  frietid  or  aide  to  the  convalescent, 

elderly,  or  handicapped  pei:$on  who 

employs  them.'  /  % 

Some  private  households  employ 

workers  whose  sole  job  is  cfufd  care. 


Most  prlv«t«  houttfhoM  worfc«rs  ara  •mpioy^d^at  g^ntrll  housfWOric«ra  or  mothm' 
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Unlike  mothers'  helpers*  M^&oise  du- 
ties generally  entail  light  housekeep- 
ing as  well  aS  child  care^  these  work- 
ers ..have  no' '^gen eral  housekeeping 
responsibilities. 'Such  workers  bathe 
the  children,  prepare  fheir  meals,  ' 
launder 'their  Krlothes,  and  supervise 
their  play.  Those  who  care  for  vei;y* 
youkig  ichildren  are  responsible^  for 
sterilizing  botSles^  preparing  formu- 
la8»  and  changing  diapers.^  Some 
households  employ  tutors,  who  usu- 
ally ^re  in  charge  of  school-age.  chil- 
dren and  supervise  their  recreiationr 
diet,  and  health,  as  welt  as  th<eir  edu- 
cation. These  workers  also  ^re  re- 
sponsible'for  disciplining  the  chil- 
n  and  arranging  their  activities. 
A  household  with  a  large  staff  of 
workers  may  employ  ^  home  house-^ 
keeper  or  a  butler  \q  supervise  the 
staff  and  the  operatioa  of  the  house- 
hold. These  workers  usually  are,  re- 
sponsible for  hiring  and  firing  the 
other  household  employees.  In  addi^ 
tion  to  these  duties,  butler^  receive 
and  announce  guests,  answer  tele- 
phones, serve  food  and  drinks,  and 
may  act' as  gentleman's  attendants. 
Housekeepers  order  food  ai;)jd  clean- 
ing supplies  and  keep  a  record  of  ex- 
penditures. 

Places  of  Employment 

Nearly  1  .J-  million  persons  were 
employed  as  private  household  work- 
ers in  1976.  Most  are  enfployed  part 
tinve,  working  half-days  or  only  5  or  3 
days  a  week.  Those  who  live  in  their 
employer's  house  work  longer  hours. 

Training,  Other  Qualifications, 
and  Advancement 

For  most  household  jobs,  exi^eri- 
ence  and  an  ability  to  cook,  clean-  or 
.  care  for  a  yard  is.important;  fonnal 
education  is  not.  Employers  prefer 
workers  who  know  how  to  ^bpei^te 
vacuum  cleaners,  floor  waxers,  and 
lawn  mowers,  but  most  young  people 
can  learn  these  skills  while  helping 
with  th^  house  and  yard  \york  at 
home.  Some  household  workers  a<?-^ 
quire  skills  by  spending  a  year  wqrk-  ; 
ing  as  a  mother's  helper  under  the, 
supervision  of  either  an  experienced  V 
household  worker  or  their  employer.  1 
:*Home  economics  courses  in  high 
schools,  vocational  schools,  and  ju-  J 
nior  colleges  offer  training  in  child 


development  ^and  meal  preparation 
that  can  be  very  useful  to  persons 
interested  .in  becoming  cpoks  or 
child  care^  workers.  Training  pro% 
grams -sponsored  by  Federal  agen- 
cies. State  employment  service  offic- 
es, arid  lo'cal  welfare  departments 
also  teach  many  of  the  skills  needed 
for  household  work. 
•  For  a  person  wishing  job  Serving  • 
as  '>a  companion  or  caring  f^r  phil- 
drenl  educational  and  culftixal  back- 
grOyUnd  is  more  important  than  work 
experience.  Generally  a  companion's 
background^  interests,  and  ^ge  - 
should  be7similar  to  tlFie  employer's, 
and  practical  nursAig  experience  is 
useful  if  the  employer  is  an  invalid. 
Being  able  to  reaci  well  or  parry  on  an 
interesting  conversation  is  helpful.  A 
well-rounded  education  and  teaching, 
skills  are  important  ifor  persons  inter- 
ested in  caring  for  children. 

Private  household  wOckers  must 
have  physical  stamina  because  they 
are  on  their  feet  most  of  the  time  and", 
sometimes  must  do  some  heavy  lift- 
ing. The  desire  to  do  a  job  carefully 
and  thoroughly  is  njiporfant.  House- 
hold workers  should  be  able  both  to 
get  along  well  with  people  and  to 
wdrk  independently.  Some  workers, 
particularly  cooks  and  infant's  nurs- 
es,, need  a  health  certificate  showing 
that  they  are  free  of  contagious  dis- 
eases. Many  employers  arrange  and 
pay  for  the  necessary  physical  exami- 
nation. ;  * 

Advancement  q^ber  than  an  in- 
Qrease  inswages  generally  is  not  possi- 
ble in  private  household  work.  Few 
households  require  live-in  workers, 
and  even  fewer  require  so  many 
workc^rs  that  a  butler  f)r  home  house- 
keeper is  neededy^as  a  supervisor. 
Workers  can  transfer  to  .better  pay-  ' 
ing  and  more  highly  skilled  house- 
hold jobs,  sucr  as  cook  or  lady's  or 
gentleman's  a-^endant,  but  job  open- 
ings in  these  c   :upations  are  limited. 

However,  rr  ny  private  household^ 
workers  use  the:  '  training  and  experi- 


ence to  trans- 
child  care  or 
kitchen  work 
may  go  to  wc 
employed 
services.  Otrfft 
nursing  aid 


to  related  jobs — in 
care  facilities,  or  as 
in  restaurants.  Some 
as  building  cleaners, 
*^mmerical  cleaning 
^.ay  go '.to  work  as 
''^spitals,  or  nursing 


OCCUPATIONAL  OUTLOOK  HANDBOOK 
^-1^  ■ 

hbmes,or>  h^omemakcrr-home  health 
aides 'femtoloyed  by  health  '  agencies; 
.public  welfare  departments, ^r  com- 
meric^l  firms. 

.  Employment  Outldolc 

Although  the  Aumber  of  private 
household  workers  is  expected  ^td 
detlina  through  .the_  mid- 1 980's, 
thousands  of  openings\will  result 
each  year  from  the  need  to  replace 
tho^  who/die,  retire,  or  leave  the 
occupatroii.  The  demand  for  house- 
holo^orkers  lias  exceeded!  supply 
for  Some  time,  as  more  women,  espe- 
cially those  with  young  children,  en- 
ter the  labor  force.  Low  wages,  the 
tedious  nature  of  some  household 
tasks,  and  the  lack  of  advancement 
opportunities  discourage  many  per- 
sons from  entering  the  occUpaliOn, 
however,  ^nd  some  prospective  em- 
ployers are  turning  to  child-care  cen- 
ters and  commercial  cleaning  servic- 
es for  help.  :  ^ 

Job  openings  for  domestic  work- 
ers, particularly  for  "^general  house- 
keepers and  mothers'  helpers,  will  be 
plentiful  through  the  mid-19^iQi^. 
Many  openings  will  be  available  fo 
part-time  work.*  V 

Earnings>4md  Wqrking 
'C^jnditipns 

In  1915,  full-time  female  private 
household  workers  averaged  $2,413 
a  year,  less  than  half  the  average  for 
all  nonsupervisory  workers  i^^private 
industry,  except  farming.'  Earnings 
data  are  not  available  for  men  in  the 
occupation  because  men  represent 
such  a  small  propor^on  of  total  em- 
ployment. The  provisions  of  Federal 
and  State  minimum  wage  laws  were 
extended  to  private  household  work- 
ers in  May  1974. 

Wages  vary- according  to  the  work 
performed,  employer's  income,  and 
the  custom  the  local  area.  Earn- 
ings are  highest  in  large  cities,  eispe- 
cially  in  the  North. 

Most  private  household"  workers 
receive  instructions  from  their  em- 
ployers, hut  are  free  to  Work  on  their 
own.  Frequently,  they  have  a  key  to 
the  house  or  apsfttme.nt.  Household 
work  is /often  tedious,  especially  for 
day  workers  who  generally  are  given 
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the  less  desirable  tasks,^  i^itch  as 
cleaning  bathrooms  ^^s^^S^ttl^^^ 
refrigerator. .  Long  or  ^?t6^^^^BS^1c- 
ihg  hours  isojate  wp^^^Httio 
**livc  Hi**  from  theit  ^^j^mfUp^ 
friends,  and  if  they^e  t^e'adifc, em- 
ployees in  the  bojB^'lfoldsi^^^tte  are 
likely  to  be  alone  most  ii^.S^  time. 


185 


/ 


Sources  of  Addltronal 
Information 


Facts  anout  employment  oppcmu- 
liiiies  anc  training  programs  in  pfi- 
ate  hoiksehold  work  are  available 
rrom  local  offices  of  Sta*  •  enrplcv^ 
medt  agencies. 


Information  on  liws  affecting 
household  workers  ami  guidelines  for 
work  is  available  f|^m: 

'  iifT'  T-/m  HcKsehoid  Employ- 


Nationa! 
meni.  7 


Gep^  Ave.  NW.,  Suite  208, 
Wasningim:,.D'.C.  20012. 


RELATEI^  SERVICE  OCCUPATIONS 


The:  growth  of  our  NftH^pM^S  popu> 
,  latnv  j«nd  economy  hf^        an  in-  ' 
cranan  emphasis  on  prc^'^^ctive  ser- 
Each  city,  suburSa*  area^  and 
nmtonatL  port  of.^ntry  Quires  prcK 
tecT^  and  related  servasc  workers  {c 
cbecK  crime,  minimic^   loss  of  life 
^ai»d  property,  and  erfiorce  regula- 
tions tiiat  protect  the  haaith  anc  safe- 
ty of  our  titizens  at  hai»«tF  and  an  the 
job. 

Careers- in  protectr  ^  '»?d  re^aie^ 
service  occupations  ^«^^UJ^-  ^le 
combinations  of  educaitK>n  am  ^txr^. 
rience.  Workers  such  ^  FBi  u-oecuil 
agents  and  some  Fesderal  0:)ven 
\  ment  inspectors  must  have  at  least  ^ 

*  bachelor -s  degree,  while  guai=as  rn^v 

-  have  less  than  a  high  schooi  iau:=3- 
tion.  Most  occupations  in  thb  zrrxxip 

»  however,  require  a  high  schoc  cr:*io- 
ma.  In  many  case::^  a  college  iic^rrfte 
is  an  asset  for  advancement  id  ngyrty- 

/  level  positions. 

In  addition  to  eoocationai  reai.:  "t- 
ments,.  most  workers  in  proterrtv/^ 


r-tnd  Mjlated  services  mw^:  -aidergo  . 
forni-.iL  iraijning  prograrns  sntt  get  on- 
lhc-K»b  ix  perirence  before  caey  are^ 
fhiiy  c)u;«ufieiu.  Training  rrograms 
Isst  fr  rri  several  days  a  few 
month*  and  emphasize  spe.-idc  job- 
rela^M.  .iciils. 

Fcr5<;?na»^-^ualMications  ^h  as 
honr^st  and  an  unders'tandnn  of  hur 
^lur  naiw'c  are  impo  ant  ^ersons 
ecT^img' r -rrcers  *in  pro  t;ctivfi,  and  Te- 
aic?il  ser  .  ^3  occuDatun  ^s  smould  sin- 
ceicly  d^^^irc  to  sc^/e  trrs  c::^mcaunity 
It,;:'  be  ^^^ic  to  txercisL  rjroper  jiidg- 
^nt  unaer  a  variety  01  condnions. 

r^?s  section  oescribes  tftc'work  of 
♦Jtv^r.ft  oiccupanons  i-.  proiecti'^e  and, 
rcf-fted  vjL^es  correction  uc5cers, 
~^  :.pecu:  i:k.£ni.  firefighters, 
^auds,  po  tt-;e  cffice-s,  :s;Tie  r»olice 
ofTicers.  :0cci  ^^itionai  sife'  and 
health  wor^eib  ana  heal'ji  re^Ia- 
lor  .,  a-.d  cpnsi:ruction  insp<*c  \-:t!s. 


Except  for  guards,  most  oaaning::;  in  the  proitsctive 
service  occupations  rosuit  irom  cmiwth  in 
employment  needs 

Selected  prbtec»ve  and  related  se^"v^  oc;  upa  ^ 
Average  annual  openings.   976^e  \\n  thonsx^ 


Sourca:  Buftau  of  Labor  Statistics 
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comHrriON  OFPiCERS 

(D.O.T.  372.868  and  375.168  and 
.86S) 

Nature  of  the  Work 

Correction  officers  are  charged, 
widi  the  safekeeping  of  persons  who^ 
haive  been  arrested,  are  aw.aitin^  tri- 
a.  or  who  have  Been  tried^d  con- 
victed of  a  crime  and -sentenced  to 
serve  time  in  a  correctional  inStitu- 
ticxn.  They  maintain  order  within  the 
institution,  enforce  rules  and  regula- 
tioik£S,  and  «ften  counsel  inmates. 

'  o  make  sure  inmates  are  orderly 
aiv4i  obey  rules,  c9rrection  officers 
ke<r'  a  clo«r^  watch  on  everything  the 
innnates  cit>— working,  exercising, 
eanng,  anc  bathing.  They  give  and 
ove-^seit  '^/ork  asisignments  for  in- 
mate:, as  well  as  instruct  and  help 
then^  ""^n  sueczfic  tasks.  Spmetnnes  it- 
is  r?'  '^esary  to  search  inmates  for 
fqrbiatrirn  items,  such' as  weapons  or 
drugE^  '  settle  disputes  between  in- 
maw^  md  to^enforce  discipline. 
The*  LH^not  show  favoritism  , to  aay 
inrr  icr  ^-jid  must  report  all  who  "o- 
lat!:  -ii.'c.  To  prevent  escapes,  :sffi- 
cer:  x^vc  3B  guards  on  towers  aniL 
gBxs^    ""n-ry  count  inmates  to  maB& 

,  sure  ii.   are  present^  during  transf« — 
and  ^crrrATties.  ^ 

C  rrrsruon -officers  examine  faciii^ 
ties  :    ^HBure^the  safety  and  secuntr 
of  prawncrs.  They  check  cells  mat 
other  areai?  of  the  institution  1mr 
unsamitary  :.-oiKlitions,,  fire  hazards, 
and  e-sodenctr  afinfraction  of  rules  h> 
inmatss.  Praodicall^,  they^sper 
locks,  windciwbars,  grill  ' doors,  arn^ 
gates  for  tampering.  • 

Correction  officers  report*  orauy 
and  in  writing;on  inmate  conduct  and 
on  the  qualirt/  and  quantity  of 'work 
done  by  inn&tliMi  Officers  also  report  , 
disturbances.  i|nolation$  of  rules,  and 
any  unusual ^t^gcurrences.  They  keep 
a  recprd  of  rrSir  activities  in  a  note- 
book. •  '  ' 

Correction  officers  escort  inmates 
to  and  from  cells  and  other  ari^  tfnd  . 
admit  axvd   accompany  authorized  • 
visitors  withdn  the  f^^cility.  From  time 
to  time,  they  may  censor  mail,  ad- 
minister first  aid,  or  assist  policy  au- 

^thorities  by  investigating  grimes  com- 
mitted wi^in  the  institution  and  by 

^searching  for  escaped  inmates.  ,  ' 
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Oomdiofi  offlMTf  ov«rsM  work  assignments    Inmstss  and  Instruct  thsin  In  spsdflc 

•     -  ,  . 

■^'^^^^^ . 

Counseling  inmates  and  helpi^^  problem^  th^t  may  have  led  to  com- 
them  with  problems  also  is  an  in^dr^^.  mitting  a  crime;  or  suggest  where  to 
;tant  part  of  the  correction  ^.officer.'s  ;^look  for  a  job  after  release  from  pris- 
job.  Pfficers  |^ay  a  key  role  in  effdrts    on.  » 


to  rehabilitate  inmates  by  helping 
them  adjust  to  life  in  the  institution, 
pHfeparing  them  for  later  civilian  life, 
andy^counseling  them  on  how  tb  avoifl 
future  criminal  behavior.  In  some  in- 
stitutions, officers  lead  or  participate 
in  group  counseling  sessions.  More 
often,  however,  the  counseling  is  in- 
formal. Officers  may  arrange  a 
change  in  a  daily  schedule  so  thiat  an 
inpnate  has  aa  opportunity  to  visifthe 
library,  help  inmates  get  news  of 
thetr  families,  tdlk  over  |>ergonal 
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Correction  sergeants  directly  su- 
pervise correction  officers.  They  usu- 
ally .are  responsible  for  maintaining 
seci^ity  and  directing  the  activities 
pf  a  group  of  inmates  during  an  as- 
sigiied  watch. 

Places  of  Employraeht  ^ 

Xhere  wer^  about  90,000 'correc- 
tion officers  in  1976.  Mpre^thari  9 
out  of  1 0  correction  officers  work  for 
State  and  Ideal  governmeiits;  the  re- 

/i97 


mainder  work  for  the  Federal.  Gov- 
ernment. 

Most ;  correction  officers  work  in 
'  relatively  large  institutions  located 
outside  metropQiitan  areas,  although  ; 
a  significant  number^  work  in  smaller 
facilities  located  in  towns. 

TrainingTother  Qualification^ 
and  Advancamafit 

.The  Federal  Goverhmeat, -as  well- 
as  almost  every  State  and  a  few  local-  ) 
ities,  provides  training  for  correction 
officers.  Some  States^-Maryland  and 
,  New  York  are  two-^have  special 
^training  academies.  Most  States, 
however,  provide.' informal  on-the- 
job,  training,  * 
/-  Academy  trainees 'generally  re- 
ceive 4  to  S  weeks  dC  instruction  on 
institutional  policies,'  regulations  and*  \ 
procedures,  the  behavior  and  custo- 
dy of  inmate^,  writing  reports^  and 
security.  On-the-job  trainees  receive 
2  to  6  months  of  similar trainnig  in  an 
actual  jo'tTsettingr  under' the  guidance 
of  an^expctrienced  officer.  Experi- 
enced ofiPicei:s  sometimes  receive. in-A 
service -training  to  keep  atureast  of  / 
hew  ideas  and  procedures.  / 

Most  penal  systems  require  that 
correction  officers  be  at  least  21 
yearl^  old  and  have  a  high  school 
education  or  its  equivalent,  or  else 
work  experience  that  qualifies  them.  ^ 
They,  must  be  in  good  health.  Many 
States  require  candidates  to  meet 
formal  standards  of  height,  weight,  ^ 
vision*,  and  hearing.  Strength,  good ' 
judgment,  andj^  the  ability  to  think 
and  act  quickly -are  assets.  Some 
States  require  candidates  to  have  1 
or.  2  years*  experience  in  correctioiis  V  ' 
or  related  police  work., A"  few  States 
require  candidates  to  pass  a  written 
examination.          "  .  "  t  ^ 

With  additional  education,  experi- 
ence, and  training,  qualified  officers 
may  advance  to  correction  sergeant 
or  qither  supervisory  dr  culmj^nistra- 
tive  positions.  Ofificers  socictides 
transfer  to  related  areas.  Such  as  pro- 
bation and  parole. 

Employment  Outlook 

Employnusnt  of  cpjrectipn  officers 
i^  expected  to  increase  about  as  fast 
as  the  average  for  all  i^ccupationft 
^through  the  mid-l980*s.  The  likely 
population  increase  within  correc- 
tignalNacilities  is  expected  to  create 
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growth  in  the  enrployment  of  corr^c* 
tion  officers.  Many  additioi}al  open- 
.    ings  will  rdsult  from  job  turnover  and 
the  need  to^ replace  worl^ers  who  die 
'  or  retire. 

I         ' '     •■  .  • 

^  Earnings  and  Working  .  . 
;  Condntpns 

.  In  1976,  salaries  for  correction  of-' 
ficers  varied  widely  by  leVel  of  gov- 
ernment. At  the  Federal  leveK  the 
starting  sajj^ry  was  $10,370  per  year; 
the  average  salary  for  all  Federal  c^r- 
rec^ion  ofHcers  and  correction  ser- 
geants was  $12, 6 "75  per  year.  At  the  . 
State  level,  istartiag  salaries  averaged 

■  ^'  $8,900  per  year^while  maximum  sala- 
ries averaged  $  1 1 .400  per  year.  Sala-^ 

'  ries^of  correction  sergeants  range 
^'rom  an  average  minimum  of 
$10,259  to  an  aversrge  maxiipum  of 
$1^,426  at  the  ^ate  level. 

Correction  officers  usually  work 
an  8-holir  day,.40^our  week.  Prison 
security  must  be  provided  around  the 
cl^k,  which  means  s^me  officers 
work  weekends,  holidays,  and  nights. 
During  ^emergencies,  officers  may 
work  overtime,  for  which  they  are 

'  paid  straight^ time,  or  timtj^nd-one- 
'    half,  or  are  given'  equal  time  off.-  - 
Officers  may  work  either  indoors 
with  inmates  or  outdoors  on  towers 

•  or  at  gates.  Although  corrections^ 
work  is   not  normally  hazardous; 
there  is  always* the  Wireat  of  trouble 
by  inmates* 

^Sources  of  Additional 
Information 

9  ■ 

Information  about  entrance  re- 
quirements, training,  and  career  op- 

-» ^/^rttinities  for.  correction  officers 
tnay  be  obtained  from  Federal  and^ 
State  civrl  service  cora missions.  State 
departments  of  corrections,  or  near- 

*    by  correctional  institutions  and  fa- 
cilities.   ^  /  ^ 

^ditional  information  describing*^ 
a  Career  as^  porrection  officer  is 
available  fro (n: .  » 

American  Correctronal  Associatwn,  Nationa] 
Offender's  Services  Contact^ntcr,  P.O, 
Box  8 1 826,  Lincoln,  Neb.  6850 1\^  " 


FBI  $PECIAU  AGENTS 

(P.O.T.  37.5.168),  .  ^ 
*  Nature  Of  t|ie  Work  \ 


Federal  Bureau  of  li\vestigation 
(FBI)  special  agents  investigate  vio- 
lations of  Federai  Laws  in  connection 
with  bank  robberies,  kidnappings, 
white-collar  crime.,  thefts  of  Gdvern 
ment  property,  organized  crime,  es 


pioiVage,  and  sacmiage.  The  FBI, 
which  is  part  of  the  U.S.  Department 
•  of  Justice,  has  jurisdiction  over  many 
different  Federal  investigative  mat-' 
ters.  Spec)^  agents,  therefore,  may  « 
be  assigff€d  to  any  type  of  case,  al- 
""tho ugh  those  with  specialized  trainT 
ing  usually  worf;  on  ci^ses  related  to 
their  background.    Agents  .with  ^n 
accounting  background,  for  exam-' 
pie,  may  investigate  whi-te'-collar' 
crimes  such  as  bank  embezzlements,^ 
t^i 


.  cause  the  FBI's 'work  is  hig|i\^  coitf> 
distltiar,  special  agents  ^'-av  ^ 
disclose  any  of  the  infokrmaut 
\  ered  in  the  course  of  th 
dutif^  to  unauthorized  peWinv  n- 
eluding  menioers  o€  thei*  '^^ntuiror* 
Frequently  agents    mu.c  tes;lify  ir 
court  about  cas^s  that  tr-  V  invest: 
gate. 

Altliou^  thev  work  aiirre  «i> 
.\    assignments,    ciigents    cr^rnr'  .aniw.»-tc 
A  with{, their  supervisors  r      adio  or 


telephone  as  tne  ctrcum'-   ,  "^es  dic- 
tate.' In  perfcrrming  pote  -ru  daiu 
gerous  dutiet:   <.uch  as  Kirx^r^vA"*  ''^^-^ 
r^ids,-tw.o  ftgerzts  or  Hit-  r*  * 
signed  to  work  ogether. 

«  Places ja^  EmptbyriJ^r 

./^bout  8,^00  persons  w^P'^iMpciiix. 
agents  ft  1976,  Most  aaer*    'Wh  2^^' 
signcShto  t2ie.FBI*s  "9    ,  aftuz, 
located  throughout  th:^  N  ittotr  and  ii^ 
or  fraudulent  bankruj!)t^ies  or  land     Puerto  Rico.  .They  w  on  * -i*  m  cities 
deals-.  „  '  where  field 'office,  headi      •  ♦ers  vrt 

because  the  FEI  is  a  fact-gathef^ng  located  or  irioresideni  ag:^^*  yisub* 
agency,  its^special  agents  function  '  -office&^ll^stablishecfundepn*.  ,,J  <»ttrice 
strictly  as  investigators,  coll^ctMjji  .  supe^)&&ion  ta  provide  pr^»npt  anc 
evidence  in  <:ases  in  w^ich  the»TJ^^^6ffici^t  hait,dling  of    nv.  tv^^ut^tv 

ihatters  arisyig  throiLgn  ut  BcIa 

ises 


Government  is  or  may  be^an  interest- 
ed party^In  their  casework,  special 
agents  conduct  interviews,  eicantlne 
recor^ds,  observe  the  activities  of  sus- 
pects, and  participate  in  raids.  Be- 


office  territory  .'Some  4^en 
sighed  to  the  Bureau  hti\a^ 
WasMngton,  D.C.,  vfhi 
all  1^1  activjtiesTf 


0 


Special  ag«itU  procasi  m  car  lor  flnsarpfliita. 
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Traiiilfig, 
*  and 


luaUfici 


•  as  iniSI  speciairi  igOTUMn  qppinWBJTn' 

accfeartinl  knn>  ^oMdl  or  2  ^ 
gradoaiie  with  a  niMr  in  11 111  1 
*The  bkw  school  tnwnag  mfai>  have 
«been  |i>if  ■ded  by  jssl  least 
'  undef;gMitete  coiM9e  wf»>ik 
.From  aines:to  um^  tnt 
arises^,  -am  FBI  ai 
fttun 

major 
fiiagc;«n 
nonai, 
live,  or 

speciai 


d 
s 

witK  a  rmv»C£  »ta||Twe 
luency  ir.    ^  forsofr  uj- 
havev  *N:at;  sf  rr^l**^ 
ve»,  coim*5tex  .Trve'RWf^ 
sijecaaiuod     ner.-.  ;nc:, 
tiE  for  tree  ¥>^^siti<»  »^ 
mur.  'f^||itizeaR  >t  w 
.id 
3:th 
ind 
:he 


United  Staass,  be  a  2 
but  not  „  nave  re^iulVed 
birthday  i>*?are  tlH:^^  o^gir  ^ry 
be  willin;       sene  anp^vhc*?-  ir 
United  St»ess  or  ^w^rto  Rii-.  7 
must  be  ssable  ot  *^  ^tr^ nii»u«^^  pr/s- 
ical  exeirxon,  and    ^.tve  ex^aint 
hearing  and  visior.  -••o-r.al  :  er- 
ception,  aszi      p^v  ^siizt-  deiec .  nat 
would  pir^ntlheir  vu^irrg  fire?      ?  or 
participxtrmg  in  danigerous  -  :i?n- 
ments.    JuZ  applrca  nts  Tnust 
rigid  ph\  s  ^1  exa'n^  •toation,  as 
writter  att\-  oral  c:a  imin«tions 
their  anlltude  for  "»»^«ting  the 
and  conducting  ii^  ^ssgations 
the  tesiii  e-^c^pt  Dhysical 
nation^:  ^i^jte^^^'      -  the. FBI  at  its 
facilitisci  fBScgroiiirid,  and  character 
ns  are  made  of  aii  appli- 
KMntinfrr"S  are  made  on  a 
bas»*  and  become  ^ifer- 
tfi^-  1     ;ar  of  satisfacto^'y 
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ibout  2  weeks  before  handing  any 
asignments  independently.  _ 

All  admiuastrative  and  supervisors^ 
abs  are  fillerd  frorr  wjtBin  the  rAikV 
3y  selectinjg  those  r    I  special  agents 
who  have  deqionstra;^d  thefability  tc 
assume  more  i^spotnsiibility. 

•Empioymeiyt  Outlook 

The  jurisdiction  of  t^e  FBI  has  ex- 
paitded  greatly  over  ::hc  years.  Al- 
though it  is  imposszbits  to  forecast 
special  agent  persc.3i.nel  require- 
ments, employment  may  be  expected 
increase  with  gro^wir**  FBI  respon- 
sibilities. 

The  FBI  provides  a  career  seryftre 
and  its  rate  of  turnover  is  traditional- 
y  low.  Nevertheless,  ihe  FBI  is  al- 
ways interested^ in  applications  from 
qualified  persons  who  ivould  like  to 
DC  considered  for  the  p'osition  6f  spe- 
cial agent.  x 

Earnings, and  Working 
-  Condlttorrs 
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appointed  special 
(tp*^  af>out  1 5  weeks  of 
Up^'*€t  FEJ  Academy  "at  the 
U.S.  Marine  jCorps  Base  in  Qu^ntico, 
Va.  before  j^Agnment  to  ^  field  of- 
fice. During  :  lis  DeriO|)»  agents  re- 
ceive intensi'e^  training  ip  Defensive 
tactics  and  tsi^  ise  of  firearms.  In 
additio^r  tn^  ard  thoroughly 
schooled  vft'Feoefel  criminal  law  and 
procedures,  FB;  rule^  and^'Yegula- 
Ji^ion's»  fingerprysmg«  and  inve^g  a 
ti  ve  work .  A  fter  assign  m  en  t  to  a  Tie  Id 
office,  the  new  agent  usually  works^ 
closely  within ^perienced  agent  for 


The  entrance  salary  r:or  FBI  special 
agents  was  $4  5,524  m.late  1976. 
Special  agents  are  not  appointed  un- 
cer  Federal  Civil  ^rvic^s  regulations, 
but,rlike  other  Redera/^employees, 
^  a  ^  they  receive  periodic  ^it6in«grade 
■  i  as  'salary  raises  if  their  wc^rk  perferm- 
ance  is- satisfactory;  thejc'can  ad^nce 
1  gr^de  as  they  gaih  experience. 
Salaries  of  supervisory  ogentS/Start  a 

$28,7^5  a  year.  *   

Special  agents  are  subject;to  Call 
24  hours  a  day  and  musr  be  available 
for  assignment  at^  all  times.  Their 
duiie^  call  for  some  traveU  ,fo^  they 
are\  assigned  wherever  tl)ey  are 
needed  in  the  U^fiied  States  or 
Puerto  Rico.  They  \frequently  work 
longer  th^n  the  customary  ^0-hour 
week  and,  under  specified  condi- 
tions, receive  ,  overtime  pay  up  io 
about^$3»9pO  a  year.  They  are  grant-, 
ed  paid  vacations,  sick  ls4ve,.^and  an- 
nuities on  retirement.  A  gen  ts^re' re- 
quired to  retire  at  age  55  ifthey  have 
served^at  least  20  years. 

■ 

SAurces  of  Additiontfl 
Information 

/J  ^ 

There^cral  Bureau  of  Investigation,  l^S.  De- 
ment of  Justice,  WashingtQi\\  p.C. 
'0535. 


FIREFIGHTERS 


<^:0^.^i^-H  8  through  .^84) 

"Nature  of  the  Work 

Every  year  fires  destroy  thousands 
3f  afta  property  worth.miHions 
31  tiittars.  Firefijshcers  help  proit^ct 
the  snitc  ag'^ins  this  danger.  This 
"^lat^pictent  gives  mform^ation  only 
aboKtt  oaid  Ip^ 


does 


"Sessional)  firefight* 
eV  the  many  thb^- 
firofighters  in 
the  Country.  * 
nours,  firefig)iters 
r^r*f'»tTreG:  o  respond  to  a  fgr 
inc*    *^  ar>  emergency 
ana«s  ^X3itif.sc  facfighting  is  danger-  '. 
o\xs  aic  *Ai^^plics2red,  it  requires  or-  .  . 
ganuisiDc*  ^  md  loeamwork.  At  every  . 
fire,  ^tfci^ers  perr^j rfn  "specific  <nu-  * 
ues  aaft4»jm^  bv  <i  company  ofTicsr 
.^uch       lisut^ anil/ captain,  or  other 
depa'-vi«ni  officer:  they  may  coil-  * 
nect  tsuse  lines  \o  hydrants,  operate  a  ' 
pump    ir  posit^n .  ladders.  Because^  / 
the?  ^ties  ^^a^  change  sevJi*al  times^^^^ 
whjf*-  ffte  company  is. in  actiqn  they  ^- 
mus   Tfc  skilled  m  many  different  frre- 
'^.gh  ing  acti^  "^r^jes  such  as  resc  ue,  j 
venuiation.^  and  salvage.  Som^  fxre-  ^ 
frjBntei^  operate  fire  apparatus,  emer-  ■:> 
Ktt^cy  rescue  vehicMs,  and  fire  boaas.  j| 
ir  addition,  the-  help  people  to  safe- 
ty and  ad^pititster  first  aid. 

st-fire  departments  also  are  re-  . 
nslble  for  fire  "prevention  "activi- 
ties. Tli^  provide  spe9ially  ^trained 
-vt-^onne)  to  inspect  public  builclings 
fcr~::onditipns  that  miglit  cause  a  fire.  ' 

utr^  may  check  building  plans,  the 
r  u^ber  and  working  condition  of 
t      escapes  and  fire  doors,  the  stor- 
aif.    of  flj^mabld  il^terials,  and  oth-  * 
e   jos$ible  hazards.  In  addition,  fir^^«*^ 
frffTosrs  educate  the  public'^^bout  fire  > 
,  P'L  ention  and  safety  measures. 
Tne-v  frequently  speak  dn  this  &ub)jct 
before  school  sfssemblies  dnd  civic 
groic^c   and,  in  some  communities, 
"thb}  injapect  private  homes  for  fire 
hazarrsK>. 

Betssveen  alarms,  firefighters  spend 
Aiuct    ime  improvirtg  their  sjcills  and. 
d9ing  maintenance  work.  Th4y  ajso 
L^havc  practice  drills,  clean  and  'fubri- 
"cate  ^uipment,  and  stretchTioses  to 
'dry,      ■      ./     '  .      •    •     .  ^ 

V  • 
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local  bmiiding  'osite,  and  first  aid; 
also,  zhcy  leaix  raam  to  usc  axeSt 
_  chemical  extingrmaibK^  adders, :  4nd  _ 
(Other  equipmen  i  %fte?  complqfing. 
this  training,  th&  '^irs  assigned  to  a  * 
fire  coonpany  wtere  tfao  are  evaluat-  - 
ed  during  a  probsitiotfEry  .pecKKl. 
>  Eypcrioiced  fiicfiOM  i  ii  oltea  con- 
«  tinue  study  to  imprfv^  their  joj^  per- 
fom^amCe  and^pre«SKs  fpr  promd- 
tional   examifi      ions.  FLr^*^ 
departments  fremu^ntly  conduct 
trainiifig  prograins..dnit  Aiany  colleges 
^  and  undversiti^s  ofisr  «urses  such  as^ 
fire  engineering  asr^lte  science  that 
are  heipfuh^o  GieittpMegs. 

Among  the  pcfau— b:  qualifies  tire- 
fig^ers  need  are  .inwsBtal  alertnless,  ' 
courage,  mecfaamc^  aptitude, « en- 
durance, and  a  sense  of. public  ser- 
vice. Initiative  and  good^jiftlgment 
are  extremely  importjant  because 
firefighters' often  muact  make  quick 
decisions  in  emercency  situations.  « 
Because  members  of  a  crew  eat, 
sleep,  dndwork  clcMely  togetbeV  un- 
'  det  conditions  pf  stress  and  danger, 
they  should  be  df  jwiisriable  and  abie 
to  get*  along  well  with  others  iif  a^ 
group.  Leadership  qsaiities  are,asiBet9 
for  ofiEicers  who  must  establish  J^^  -^ 
maintain  a  high  degree  of  discipline 
and  efficiency  as  well#a$  ^ect  the 
activities,  of  die  firefig)ilers  in  their 
companies. 

Opportun^ities  for  promotion*  are 
good  in  most  fire  departments.  As 
firefighters  gain  .experience',  they  - 
may  advance  to  a  higher  rank.  After  r 
I  riliulrss  organlzstton  end  tesmworfc.  .  3  to  5  years  of  service  they  may' 

*  '  ®^*8>ble  for  prornotion  to  tlwr 

PlaCM  of  Employm^t  .          These  examinations  are  open  to  men    grade  of  lieuteiS^  The  line  of  ^ur--  ." 
•      -         1  AfX^A  ^nd  women  who  are  at  Ifcast  18  years    ther  promotfon  usuallWis  to  capfsiki, 

'  .  H6re;  than^lOl.()0(^^  persoi^^  meet  certam  height  and.   then  bafUilion  chief,  a^istant  chick 

-     worked  as  fin^fers  m  1976.  Nine    ^        requirements,  and  have  a  high    deputy  emef,  and  finSjy  to  chiefX 
TJ^^rS^.'^.^Z^'S  Jll    school' «iu.:ation  or  equfviklent  -  Chances  fbr- advancement «fcne^  *) 
S^.^^l  ^^dZe^JTon    Those  who  receive  the  highest  scores    depend  upon  each  carididate's  yo^ 
^  ^ve  several  thousand  firefighters  on  -xamiiiations  have  the  best    tionojj  th.e  promotion  list.  as.  detpr- 

■   the  payroll  while  many  smelT  town#  ''on  tne  exammaiions  nave  ine  oesx  „^„,. '  „•  .  Tj 

KaveVwer  than  25.  Soie  firefighters    chances  forappointment.  Extra  cred-    ^^i^^.g^^^^^^^  ^ 
.  work  b  fire  departments  on  Federal    it  usually  is  given  for  military  service.    ^^^'n^S  senioW  ^ 
.     instellationsi  Others  work  in  large    Experience  gained  as  a  T^olunfeer  •  *         '        ^  ^  * 

manufocturing  plants.  ^ firefighter  or  through  training  ic  the  'c     i        -  ^  i 

'  .      .     Armed  Forces  also  may  improve  an    v-,     Employm^iyt  Outloolf  ^ 

)  Training,  Oth«r  Qu«llflc«tWn«f>    applicant's'chances  for  appointment.'       Employment  of  firefighfen  is  ex- 

•nd-Afivane«m«nt  .  .    As  a  rule,  blginners  in  large  fire    ^p^^ltd  to  increW  about  as  fast- as  ^ 

Applicant^ for  municipal  firefigLt-    department  are  trained  for  several    ^^^^  average. for  all  occupations' 
tag  jo*s  must  pass  a  written  test,' a  /weeks   at  /  the  city's   fire  school,    through  the  nrtd-1980's.  to  meet  the t 
medical  exainiiyation,  and  testit  of    Through/rfassroom  instruction- and    growing  need  for  fire  pi'otection. 
'  '   ftrepgth,  physical  staniiha,  and  agil-  .  practif  ^drills,  the  recruits  study  fire-    Thousands  of  jobs  will  become  avail- 
"^1^  OS  specified  by  local  regulatiims.     fightiqg  techniques,  fire'  prevention,  ^ble  each  year  due  t^gt^th  and  the 

ErIc  ■    ^  ■    ■  .  ■  ■    '  :  .         i  •  ^ff^      ^    '  ■ 
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need  to  replace  those  who  die,  retire^ 
6r  leave  the  occupation. 

Employment  should  rise  ^  hew 
fire  depi^rtments  aire  fdniied  and  sis 
others  enlarge  their  fir«  prevention 
sections.  Much  of  Jhe  expfcted,  in- 
crea^  will  occur  im  smaller  commu- 
nities as  volunteer  firefighters  are  re- 
placed by  profess^nals.  Additional 
firefighters  also,  may  be  required  as 
more  ^ties  shorten  the  workweek  for 
,  firefigh^rs. 

^The  nuifiber  of  firefighters  yn  a 
commujiity  Ultimately  depends  upon 
the  availabili^  of  funds* -from  ^  the 
municipal  government  for  salarfes 
'and  equipment.  Fire  protection  is  an 
e&sential  -  service  and  citizens  are 
likely  tcT^xert  considerable  pressure 
^  on  city  officials  to  expand  fire  pro- 
tection coverage."  Ho wev&r,  local 
governments'" miisl  live  within  their, 
budgets.  This  meain  that  in  some  fi- 
nancially'troti  bled  cities,  firefighter 
employment  probably  yull  remain  at 
Qiin'ent  levels  or  decrnie  while  in  oth- 
er citie^,  employment  1?  likely  to  in- 
crease sub^antially  to  meet  the 
/  ^eds  of  an  ^pandimg  population.^ 
^*The  number  of  people  who  qualify 
for  llc^fighter  jobs  im  large  cities  usu*- 
jJ'y.  is  greater  than  th^number  of  job 
^openings,  even  though  the  written 
examination  and. physical  require- 
niMits  fcliqfiinat^  many 'applicants. 
Therefore,  competition  among  can- 
didates in  urban  areas  is  apt  to  rer 
main  keen.  Op portunities' should  be 
much  better  in  smaller  cpmniunities. 

Earnings  a^  Worklng 
Conditlbns 

'/  In  1976,  Average  entrance  salaries 
.for  beginning  full-time  firefighters 
ranged,  from. $9,900  to'$  12,200  a 
year,  depending  on  city  size  and  re- 
gion of  the  coijntry.  Average  maxi- 
mum salaries  varied  from  $12,600  to  ^ 
•$14L„850  annually.  Earnings  for,  fire- 
fighters are  lowest  in  the  South  and 
highest  in  the  West,  and  generally'ar 
higher Hn  suburban  districts  .tl^n/fn 
large  ci^ie^.  Average  earnings  all  » 
firefighters  are  about  one  and  bne- 
half  times  as  ^ch  as  the  average  of 
^1  nonsupervisory  workers.in  private 
industry,  except  farm^g. 

Fire  lieutenants  starte'cl  ai  an  aver- 
.  age  salary  of  $13,7pO  ajyeirm  1976 
>  ami  earned  an  average  maximum  sal- 


^,ary  of  $16,100.  Fire  captains  start-sc 
at  an  average  salary  bf  $15,45C  i 
year  and  earned  an  average  ma^t— 
mum  of  ^8,300.       /        - , 

Practically  all  fire  departments  fu  - 
niish  allowances  to  pay  for  protective 
clothing  X tielmets,  boots,  and  Vubbcr  . 
coats)  and  many  also  provi^^^^^ss 
uniforms.  ,  , 

In  some  cities,  .firefighters  are  '.n 
duty  for  24.  hours,  then  off  for 
^hours,  and  receive  an  extra  day  off  ^ 
intervals.  In,  other  cities,  they  wort  i 
'day  s)iift>of  1 0  hours,and  a  ni^t  siuir 
of  14;  shifts  are  rotated  at  frequer:: 
intervals^  The  average  workweck^c 
firefighters  is  52  hours^  but  is  only 
Mburs  in  many  large  cities,  particular- 
ly in^&East.  Some  firefighters  wc^  x 
Va^  many  as  84  hours  a  week.  P  re 
lieutenants  and  fire  captains  wori 
the  same  hours 'as  zhe  firefighv^er^ 
they 'supervise.*  Duty  hours  ma  m 
elude  some  time  wber„  firefignters^ 
are  free  to  read,  study,  or  pursur^  '^h 
er  personal  interests.  In,  addl^c  ^  tc 
scheduled  hours,  firefighters  t^er. 
must  work  extra  houTs  wl^en-thc^  ace 
bringing  sffne  under  control.  her. 
/overtime  is  worked,  mostSire  o^rr^art- 
ments  give  compensatory  time  ^or 
extra  pay. 

'  The  job  of  ^  firefighter  in^  olves 
risk  of  death  or  injury  from  j.-dder 
cave-ins  of  floors  or  toppling  ^alls 
ajid' danger  from  exposure  t6  flames 
2jid  smoke.  Firefighters  also  ma> 
coAie  in  contact  with  poisonous, 
,  flamnmabk,  and  eXpldsive  gases  and 
chemicals.  In  addition,  they  work  in 
all  types  of  weather.  \ 

Firefighters  generally  are  covered 
by  liberal  pension  .plans '|hat.  often  i 
provide  retirement  at  half  pay  at  age 
SO  after  25  years'of  servi«ej3r  at  any 
age  if  disabled  in  the  line  jpf  duty. 
Firefighters  also  receive  paid  vaca- 
tions. Provisions  for  sick  le^V^  usual- 
ly are  liberal.  Health  and's^i^ica) 
benefit  olans  are  offered  in  many  fire 
departtnlents  and  compensation  is 
pro^  idea  for  *  firefighters  injured  in 
the  :ine  of  duty.^Most  fire  depart- 
ments provide  paid  holidays — rang- 
ing tor  1 1  qr  more  a  year — or  com^- 
pensatdry  tiiVie  off  for  workin^^-en 
holidays.  ^\ 

About  8,  out  of  10  firefighters  ate 
members  of  the  In^ernatfonal  Associ- 
ation of  Firj^fighters  (AFL-CIO). 


SourcM  of  ii^aditional  ^ 
InfornMition  . 

•^fofmatioii  on  obtaining  a*jt^as  a 
^irsfighter  is  available  from  local  civil 
iervice  commission  ofiices  or  fire-de- 
partments. ^  ^ 

infqrmation  aboui:  a  career  as/ a 
^grefighter  may  be  obtained  fromi^  . 

International  Aflsociation  of  Fire  Chie£s,  1^25 
K  St  NW..  WastaBngcon>  D.C.  10006. 

National  Fire  I^tectiair  AaBociation,  470  At-  , 
lantic  Ave..  Boston.  >«cbss.  02210.' 

# 

Additional  mnortnadon  qn  '  the 
saiiries  and  hour:  o:  work  of  Jire- 

-fieixrters- in  various  cities  is  published 
^mrually  by  the  international  City 
Mfanagem^jit  Association  in  its  Mu-. 

^cipcU  Yearbook,  which  is  available 
m  naa^' libraries 


GUARDS 


CD.O.T  572.868) 

Nafure  &*  the  Work 

Guards  patrol  and  inspect  property 
to  protect  it  against  ^re,  theft,  van-  v 
dalism,  and  illega.  entry.  The  so^ific  . 
di^lf^  of  these  workers,  however^ 
vary. depending  on  the  size,  type,  and  . 
location  ot  their  employer.  -  . 

In  office  buildings,  banks,  hospi- 
tals, aifti  doagrtment  storey,  guafds 
DTOtect  re'^Hjjf,  merchandise,  mon-  . 
•V.  and  )yP9pment.  In  department,*' 
lores  ^ey^;6ften  work  with  und^r- 
-over  detectives  watching'-for  theft. 
vy  customers  or  store' employees. 

At  ports  and  railroads,  guards  cfro-  '  - 
lect-merchandise  in  shipment  asnvell 
as  pA)perty^and  equipment.  They^4nj- 
s^re  that  nothing  is  stolen  While^^ 
being  loa^Ad  or  unloac^ed,  and  watch 
for  fires,  prowlers,  and  trouble 
among  work  crews.  Sometijpcs  t)iey 
direct  t/affic.     ,  „  '  - 

Guards  \yho  WQrk  in  public  build-  > 
ings,  such  as  mus^'dms  or  s^rt  gal- 
leries, protect  paintings  1  or  exhibits 
from  fire^  theft,  or  damage.  They  also 
answer  routjne  questions  from  visi- 
tors and  sometimes  guide  t|?affic. 

In  large  factories,  air^ft  plants, 
^d  defense  installation^'where  valu- 
al^le  information  must' be  nrotected, 
some  guards  cl^k  the  qf^dentials  of 
persons  and  vehicles  ent^ng  and 
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public  gath-     and  local 


.   Bank  guard*  maintain  the  aacurity  of  tha 
^   bank  hi  monttoring  doaad  glrcuK  telavl- 
'  aion  camarf  a* 

.  ■  > 

leaving  the  premises.  University, 
park,  ar  recreation  gujtrds  perform 
-  similar  duties  and  also^may  issue 
parking  permits  and  direc 
'  At  social  affairs,  spirts  events 

conventions,  ai)   

erings,  guards  maintain  order,  give 
information,  and  watch  for  persons 
who  may  cause  trouble. 

In  a  large  org^anization,  a  security 
officer  often  is.  in  charge  of  the  guard 
force;  in  a  small  organ  izajion,  a 'sin- 
gle worker  may  be  responsible  fqr 
security.' Patrolling  usually  Ts  done  on 
foot;  but  if  the  property  is  large,^ 
guards  may  make  their  rounds  by  car 
or  motot  scooter. 

As  |hey  makf  their  roUnds,  guards 
.  check  all  ddtrrl  and  windows,  see 
■  that  no  unauthorized  persons  remain 
after  working  hours,  and  insure  that 
fire  extinguisha^,  alarjir*,  sprinkler 
systems^furnaces,  and  various  elec- 
trical andlplumbing  systemis  are, 
working!"properly.  They  .somaa^mes^ 
set  thermostats  or  turn  an  machines 
^  for  janitorial,  wo tkerji. 

Guards  usually  are  uniformed  ^n4 
often  carry  a  nightstick  oi;  gun.  Thej^ 
also  may  carry  a  flashlight,  whistle, 
two-way  radio,  and  a  >vatch  clock*— a 


device  that  igdicates  the  time  at 
which  they  reach  various  check- 
points. (The  related  occupation  of 
exjrrection  officer  also  is  discussed  in 
^Hhis  section  on  protective  service 
occupations.)^  • 

Placea  of  Employment 

In  1976,  almost  500,000  perSd^is 
worked  as  guards.  Most  work  in  of- 
fice buildingsf  government  installa-. 
tions.and  buildings,  stores,^  hotels, 
;  banks,  schools,  and  manufacturing 
'  plants.  Industrial  security  firms  and 
gu^rd  agencies  employ  abput  40  per- 
.  rent  of  all  guards;  agency  guards 
work  under  contract  in  private  busi- 
*   ness  establishments  of  allotypes,  as 
,wfell  as  in  some  government  facilities. 
Although  gi4ard  jobs  are^  found^ 
,  througliput  the  country,  most  ^re  lo- 
cated  in  highly  industrialized  areas. 

Training,  Other  Qualificationa, 
anc}  Advancement  . 

Most  employers  prefer  guar^  who 
are  high  school,  gradu^ate^Appli- 
cants  with  ^ess  than  a  hi'gH^chool 
education  usually  are  tested  for  fheir 
reading  and  writing  abilities  and  their- 
competence  in  following  written  and, 
oral  instructions.  Employers  also 
^"people  who'have^had  exp^ri- 
the  military  police, ot  in  State 
police  departments.  Most 
persons  who  ent^r  guard  jobs  have 
<pripr  w^^  expenencey  although  it  is 
usually  imxelated.  Many  have. retired 
from'  careek  in  Iht  mirli^y  or  other 
{>rotective  services,  anJd  iheir  guard 
employmentlife  a  second  career. 
*  Candfeia^/z^  for  guard  jobs  in  the 
Federal  Government  •'must  be-kve^er- 
'an's^  ha('e  some  experience  as  guards, 
find  pass  a  written  examination.  For 
most  Federal  guard  positions,  appli- 
cants^ must  qualify  in  the  use  of  fire- 
armi-  A  driver's,  permit  is- required 
f^tsome' jobs. 

Many  employers  give  n«wly  hir^d 
guards  instruction  before  they, start 
the  job  •  and^lso  •  provide  ,  several 
we«ks  of  on-the-jo|5  training.  Guards 
may  be  taught  the  use  of  f^eqrms. 
the  admin istrationr  of  first  aid,  the 
proc^?trure  to  use/in  handling  varidps 


ence^m 


emergencies,  ^and*  ways-  to*  spot  -and 
deal  witfTsecurity  problems. 

Applicants  aire  expected  to  have 
good  character  referenies,  no  police 

.  ,...-.2j2  ■  ^' 
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record,  good  healtl)— especially  in 
hearing  and  'vision— and  good  per- 
sonal habits  such  as  neiatness  and  de-  * 
pehdabiluty.f  hey  should  be  mentally 
alert,  emotionally  staWe,  and  physi-- 
cally  fit  to  cope  with  emergencies. 
Some  employers  require  guards  to 
mi^l  height  and  weight  specifica- 
tions or  to  he  within  a  certain  age 
range.  ^ 

Although  guards  in  small  compa- 

'  nies  receive  periodic  salary,  in- 
creases, advancement  is  likely  to  be  , 
lihiited.  However,  most  large  organi- 
zations use  a  military  type  of  ranking 
that  off^s  advancement  :i^  ppsitiori 
artd  salary.  Gu^rd  experience  enables 
some  persons  to  transfer  to  police 

,  jobs  that^ffer  higher  pay  and  greater 
Q^tpi^rtunities  foF*  advancfcment. 
GardsV  with  some  college  edocatio'n 
may  advance  to  jobs  that  involve  ad- 
ministrative duties  or  the  prevention 
of  espionage  and  sabotage. 

Employment  Outlook 

Employment  of  guards  is  expected 
to  grow  faster  thaij  the  average  for  all 
occupations  througri^he  mid- 1 980%* 
IncreaDsed  concern  for^  crime  and  van- 
dalism wiil  heighten  the  heed  for^e^ 
'  curity  In  and  around^plants,  stores, 
aiid  recreation  areas  and  is  expected 
to  cause  rapid  growth  of  agencj^ 
guard , employment.  Additional 
guards  will  be  needed  by  banks, 
*  manufacturing  plarfts'>  and  Federal, 
,  State,  and  local  governments  to  pro^ 
vide  better  security  «nd  monitor. re- 
mote cameras,  alarm  systems,  and 
other  «electroni?^urveillance  equip- 
ment. Many  openings  also  will  arise 
as  guards  retire,  die,\or  leave  their* 
jobs^r  otheT  reasqjis.  Qpportunitics 
will  be  most  pKeiitiful  for  persons 
seeking  work  on  night  shifts. 

^  ^>  ■  ' 

Earnii^ge  and  Working  . 
Conditions  w 

<„^.^^^Wages  of^uards  working  .in  ^6^r-^ 
ban  areas*  were  estimated  to  average^ 
$3^3  an  iiour  in  1976.  Those  work-^ 
ing  in  the  North  earned  more*than 
the  average'  while  guards  employed 
'  in  the  Sooth  ar)d  West  earned  sonie- 
wljat  less.  Hourly*' wages  of  guards  ' 

'  .  were  estimated,  ?o.  average  $5.04  ii\ 
manufactuiji)g;  15.29 -in  transporta^  : 
tion  and;  public  utilities;  $4.10  in 
banking,  finance,  insurance,,  and  real 
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estate^  ^4.22  in  wholesale  tf^de; 
$J.70  in  retail  trade;  and  $2-6f  in  the 
various  service  industries,  including 
\  security  and  guard  agencies.  Guaads 
Nvho  were  members  of  unions  earned 
im>re  than  average.  -  ^ 

Depending  on  thieir  experience, 
newly  hir^d  guards  in  the  Federal* 
Government  earned' befwee/i  ^142 
"^and  $1^0  a  wo^k.  Top  supervisory 
^  guards  in  thb  Federal  Government 
may  be  paill  up  to  $271  a. week:' 
These  worker*  usually  reQeiv#^ver- 
tiirfe  pay  as  well  as  a  wage  differential 
for  the  second  and  third  shifts. 
Gifards  generally  have  paid  vaca- 
'  tions,  sick  leave,  and  insurance  and 
pension  plans."       *  ^ 
/  About   two-thirds  of  all  guards 
work  at  night>.the  usual  shift  lasts  8 
hours.  Some  employers  liave  three, 
shifts  where  guards  -rotate  to  divide 
daytime,  weeic^nd,  and  holiday  work 
equally.  Gua/d^  usually  eat  on  the^ 
.  job  instead  of  taking  a  re^ul^r  lunch 
break.- 

Guards  often  work  alone,  so  that 
no  one  is 'nearby  *to  help  if  an  acci- 
dent or  injury  occyrs.  Some  large 
firms  therefore  u^e  a  reporting  ser- 


coufse  of^,.^;^^y.'s^  work,  they  may 
direct  ttaffic  at  the  scene  of  a  fire, 
investigate  a  housebreaking,  and  give 
fifst  aid  to  an  aocident  victim.  In  a 
large  police  department,  by  contrast, 
officers  usually  are  assigmed  to  a  spe- 
cific type  gf  duty.  Most  officers  are 
detailed  either  to  patroLor  to  traffic 
duty;  smaller  numbers  are  -assigned 
to  special  work  such  as  accident  pre- 
vention or  operation  of  communica- 
tionsv  systems.  Others  work  as  detec- 
tives, (plainclothes*  officers )^assignea 
to  criminal  investigation;  still  others, 
as  exp^erts  in  cheiliical  and^  micro- ^ 
^opic  analysis,  ftrearms  identifica- 
tion, and  handwriting  and  fingerprint 
identification.  In  very  large  cities,  as 
few*  officers  may  work  with  special 
units  such  as  mounted  and  motorcy- 
cle police,  harbor  patrols,  helicdpter 
patrols,  canine  corps,  mobile  rescue 
teams,  and^ycJ^tJKaid  services. 

Most  neW  recruits  begin  on  patrol 
duty.  Recruits  may  be  assign^  to 
such  varieh  areas  as  congested  busi- 
ness districts  or  outlying  residential 
areas.  They  may  cover  their  be'ats 
alone  pr  with  ather  officers.  They* 
may  ride  in  a  police  vehicle  or  walk 


vice  that  Enables  guards  to  be  in  con-/  on  **fo"ot"  patrol.  Ig  -any  case,  they 
stgjit  contact  with  a  central  station  become  thoroughly  familiar  with 
outside  theplant.  If  t^ey  fail  to  trans-  conditions  throughout  their  area  and, 
ni|t  ^n  expected  sigi^lTthe  centrat\  wl^ile  on  patrol,  remain  alert  for  any- 
^tation  investigates. 

^  Sources  of 'Additional 
Information 

*  Further  inform atidrT^bout  work 
opportunities  for  guards  i&  available 
'from  local  employers  and  the  nearest 
State  employment  servic^ office. 

 J  ^  ~ 

POLICE  OFFICERS 

(D.O.T.  375.1  18  through  .&68,  and 
?7>.868)  , 

Nfli|ure  of  the  Work 

.  The  security  of  our -^ation^s  cities 
and  towns  greatly 'Jbpends  ^on  the 
work  of  local  police*  officers  whose 
jdbs  range  froirt  contiroUjhg  traffic  to 
preventing 'and  investigating  crimesr 
Whether  oft  or  bff  duty,  these  offi- 
cers are  expB^ted  to  exercise  their 
authority  wheneveV  necessary.  . 

Pdlice  officios  ^^o  work  in  a  small 
community  tiave  many  *dutie$.  In  4he 


thing  unusual.  They  note  suspicious 
circunfstances,  such  as;  open  win- 
dows or  lights  in  vacanj  buildings,  as^ 
well  as  hazards  to  puOTc  safety  suclT 
as  bumed-out  street  lights/^f  falleii 
trees.  Officers  also  wat^h  for  stolen 
autQpiobiles  and  enforce  traffic  regu- 
lations. At  regular  intervalsMhey  re- 
port to  police  headquarters  through 
call  bqxes,  by  radio,  or  by  walkie- 
talkie.  They  prepare  reports  about 
their  activities  and  may  be  called  on 
to  testify  in  court  when  cases  result  in 
legal  action.  -  ^ 

Places  of  Employment 

>- 

Abdut  500,000  full-time  officers 
'worked  for  local  police  departments 
in  1976.  Some  cities  have,  very  farge 
police*  forces.  For  example,  New 
York  has  ab9Ut  30,000  police  offi- 
cers and  Chicago  has  nearly  13,000.' 
hundreds^  d^n;)all  coiiitnoiHti^s  em- 
•^ploy  fewer  than  25'^oScers  each. 

; 

Trafnlng^ther  Qualifications, . 
and  Advancement 

s 

Local  civil  service  regulations  gpv- 
efnHftie  appointment  ofi^police  offi- 
cers in  practically  all  large  cities  and 
in  many  small  one$.  Candidates  must 
be  U.S.-citizens,'^sually  at  least  21 


Polico  officers  often  work  Independently  In  cerryliig  ouithelr'dutlet. 
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years  of  ager^and  must  niee\ce^ain 
-  heigl^-and  weight  standardsi  Eligi- 
bility for  appointihent  depSi^s  on 
'  perfprmance  in  competitive  exami- 
nations as  well  af  on  education  and 
experience.    Tlie  pliy^ical  examina- 
tions often  include  te^  o^  strength 
and  agilky. 
'■  .   Because  {personal  characteristics 
such  as  honesty,  good  judgm'^t,  and 
a  sense  of  responsij^lity  are  espStiP 
ly  important  in  police  work^^candi- 
d^J^s  are4nterviewed      a  senior  of- 


^  ^.  at  police  head^uart^rs<  and 

their  character  traits  a^d  background 
are  investigated.  In  some  police  de-« 
partments>  candidates;)  also  may  be 
interviewed  by  ^p^chiatrist  or  a 
'  pyschologist,  or  be  given  a- personal- 
ity test.    Although  police  officers 
*work  indep^ndenjly,  they  must  ^per- 
form  their  duties  Wi  Hne  with  laws  and 
departmental  rules.  They  should  en- 
*  joy  working  with  people  and  serving 
the  public.  ^  f 

In  large  police  departments,  where 

/^most  jobs  are  found,  applicants  oisu- 
allv  must  have  a  high  schooPedu^- 
tioi^Vs^A  few'citjes  require  some  col- 
lege nrafining  and  some  hire  law 
ehforcemervt  students  as  police  in- 
-  terns.  A  few  police,  departments  ac- 
^  cept  applicants/Who  h^e  le^s  than  a 
high  school  education  as  re^ruits,^ 
particularly  if  they  have  worked  in  a 
field  related  to  la*w  enforcement. 

'  More  and  mor«^  police  depart- _*leges,  officers  keep  abreast  of  crowd- 
ments  4re  encouraging  applicants  to     control  techniques,  z\^\\  defense,  le- 
-talce  post-high  school  training  in  ^dSi-   * t*,^:  ♦w^., 
ology  and  psychology.    As  a  result, 
more  than  1,000  junior  colleges,  col- 
'  leges,  and  universities  how  ofl^r  pro- 
grams in  lav^nforcement  or  f  rimjnal 


^  Before  theirXirst^^signments,' offi- 
cer^ usually  go  through  a  period  of 
training.  .Iii  small  coni^unities,^e- 
cruits  learn  by  working^for  a  ghort 
time  w^th  experienced^fficers. 
Tf^ining  provided  in  large  city  police 
BeparfmeiKs  is  more  formal  and  may 
last  several  >^eeks  or  a  few  months. 
This  training  includes  classroom'  in- 
struction' in  constitutional  law  and 
civil  rights;  in  State  laws  and  local  * 
ordinances;  and  in  'accident  investi-. 
,gation,  patrol,  and  traffic  control. 
Recruits  learn  how  to  use  a  gun,  de- 
fend themselves  from  .attack,  admin- 
ister first  ^id,  and  deal  >vith  emergen- 
cies. ^ 

Police  officers  usually  becorhe  Eli- 
gible for  promotion  after  a  specified 
length  of  service.  In  a  large  depart- 
ment; pJtonfotion  jjia^  allow  an  offi- 
cer to  specialized  one  type  of  police 
work  Ach  as  laboratory  work,  traffic 
control,  communication^,  or  wqnIc 
with  juveniles.  Promotions  to  thfc 
rank  of  sergeant,  lieutenant,  and  cap- 
tain'^usually^are  made  according  to  a 
candidate's  position  on  a  promotion 
list,'  as  determined  by  scores  017  % 
written  examination  and  on-thejob 
performance..  •  ^  *  .  '  • 
Many  types  of  training  help 'police 
officers  iniprove  their^  performance 
Gfn  the  job  and'prepare  for  advance- 
jnent.'  Through  training  given  at  po- 
lice department  academies  and  col- 


justice.  Other  cours^  he>IpfiJ|lta  pre> 
paving  for  «  police  career^clude 
English,  American  history,  civics  and^* 
•  govemment,ubusiness  law,  and  pjhys-* 
ics.  Physical^duCation  and  sports 
"•are  especially  helpful  in  developing 
the  stamina  and  agility  needed  for 
police  wortc.  , 

In  some  large  cities,  young  persons 
Vho  i^Eive  completed  high  schot»l  can 
enter  police  work  as  police  cadets,  or 
trainees,  while  still  in  their  teens.  As 
paid  civilian  employees  of  the  police 
department,  they  attend  classes  to 
learn  police  skills  a'nd  do  clericaK 
work.  They  may  be  appointed  to  th^* 
regular  force  at  age  21  if  they  have, 
all  the;necessa^  qiialificatiohs 


gal  developments  rtiar^viaff^ct  their 
work,  and  a^jvances  in  law  ffttrorce-' 
ment  equipment.  Mahy  police  'de- 
partments encQurage  officers  to 
work  toward  college*  degr^s,  and 
some  pay  all  or  part  of  the  tuition. 


Employment  Outlopk 

Police  work  is  attractive  many. 
The  job  frequently  is  challenging  and 
involves  muqh  responsibility.  Fur-^ 
thermore,  layoffs  are  race.^In^periods 
of  relatively  high  uncqmployment,  the 
numjt>er  of  persons  seekfngs^police 
e^nployment  may      greater  than  thef 
numt)er 'of  openings.  Hc^wever,  the 
wr^ten  exan>inations  and  strict  phys-  '^ 
ical  pequiremer^ts 'always  eliminate  / 
many  applicants.  The  outfook  shoul^ 
be'good  for  persons  having  some  col-  ; 
lege  tt^ning  in  law  enforcement. 
,  La^ranforcement  is  cogi^lex  and 
requires;an  approach  tailored  to  tfbe 
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particular  problems  of  each  city^The 
police  department  of  a  city  with  a 
large,  mobile  population  is  Hkely  to 
emphasi:ce  traffic  control,  preveritiye  • 
patrol,  and  cooperation  with  policy 
agencies  in  "the  surrounding  areas.  ln"'^'^>-; 
smaller  cities,  of  those^  with  w^ll- 
establishe^  communities  ^nd  fewer  ^ 
emplo)tiiL&«t  and  .recreation  centers, 
police  wouc  may  be  Jess  specialized. 
In  either  taser^owever,  the  usual 
way  of  incre^ing  police  protection  is 
to  provide  mbr^  officers  for  duty. 

The  njumber  oib^*^^^^  employed  1 
will  depend  on  the  ambunt  of  money 
made  available,  l?y  locaf  govern- 
m^iUs.  Qecause  police  work  is  essen- 
tial,'u  is  likely  that  funding  for-  law  ^ 
enfoi^Oefcnent  will  have  high  priority, 
an"d  thiKthe  employmenJ_^  city  po- 
lice' officers  will  rise  faster  than  the 
average  for  _other  occupfitions 
through  the  mid-1980's. 

Earnings  and  Working  ^ 
Conditions 

In  1 976,  entry  level  salaries  for  po- 
lice officers  averaged^nearly  $  1 1 ,300 
-aj^ear,  although  they  varied  widely 
from  city  to  city.  In'  sorhe  smaller 
communities,  office^  started  3t  less 
than  $8^400  a  year,  while  some  major 
cities  offeted  over  $15,000  a  year  to 
new  employees.  Most  officers  re- 
ceive xegular  salai^  increases  during 
the  fir«t  f^  years  of  enyployment  un- 
til they  reach  a  set  maximum  for  their 
rank.  Maximum  earnings  averaged 
$13,900^  year  in  1976,  knd  exceed- 
ed $  1 7fOO()  a  y^r  in  some  afeas. 

Promotion  to^a  higher  rank  brings 
a  highCT  basic  salary.  The  average 
.starting  'sal^y*for  serjgeants,  for  ex^  ^ 
ample,  Avas  Almost  $  1 4,500  a  year  in  ^ 
ll976;  more  *than  $18,000  a  year  iji 
the  largest  'cities.  Beginning  salaries  / 
for  lieutenants  averaged  more  than 
$16,300  a  year'^iji  1976;  In  general, 
police  oTficers  iai^  paid  about  11/2 
times  as  mi^h\as  nonsupervisory  . 
workers  in  priVate  indi^stjy,  except 
farming.       *      :         .  •  ^ 

Police  departments  usually  pro-  * 
vide  officers  with  special  allowances 
for  uniformi^  arid  furnish,  revolvers, 
night  sticks,  handcuffs^  and  other  l>e- 
quired  equipment. 

The  scheduled  workweek ifor  po- 
lice c^fficers  usually  is  40'h<^rs:  Be- 
cause police  protection  must  be  pro- 
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yided  around  the  clock  in  all  but  the  * 
^^slliaireat  communities;  some  officers 
'  aire  on  duty  ovtr  weekend's/on  holi- 
'  :dajrs,  j(iid  at  pig^^^  Police  officers^^r^  . 
subjectrfo  ciall  iany  time  th^ir  services, 
are  ifeeded  a^fi  may  work  overtime  \ 
/  ^  in  emj^enci6s;    In  somc^  d^fp^t-  \ 
.  ments^pi^ertifie  is  paid  at  straight 
timjp  or  time.and  one-Jialf;  in  obi^rs", 
'^    officers  may.  be  given  an.  e^uaf*/ 
amount  of  time  off  on  anothervda']^  of 
•the  week^   ■  "  " 

Pelice  officers  generally  are  cov- 
ered by  liberal  pension  plans;  en- 
.  abling  ms^ny  to  retire, at  half  pay  B'jr^ » 
.  the^  time  they  reach  age  55*  In  addi-  . 
tidik,  paid  vaca^tjons,  sick  leave,  and 
health^ahd  liftiinsuTa/cV  plans  fre- 
quently arfi^ovided. 

Police  officers  may  have  to'  work 
^  *  outdoors  for  long  periods  ifii.  all  kinds 
\;  .xSf  sWeather.  The  injury  rate  is  higher 
than  ,  in  m3oy;»  occups^tions  and  re- 
fleets,  the  risks  ofH^ers  takef'in'pijirsu- 
ing  speeding'  motopsts^  capturing 
lawbreakers,  and  dealing  with  public 
disorder.        *  ' 

Sources  Of  Addit|oiial 
y  Vlnlorihatlon    '^"^  * 

Inforiiiati^  about  entrance  re- 
quirements  may  be  obtained  fQ^m  lo- 
.<iai  civil  service  commissions  or  po- 
"    }ice  departments. 

Additional  information  describing 
'  careers  as  police  officers  is  available 
from; 

International  Association  of  Chiefs  of  Police, 
II  Firstfield  Rd.,  Gaithersburg,  Md. 
20760.  : 


State  polite  officers  tisuniiy  take  ceri  of  vehicle  and  traffic  matteirs  on  the  8tete*e 

highways. 


J. 

:,  give  fifst  aid,  cal 


STATE  POLICE  OFFIC^fS 


(D.O.T.  375.1 18,  iil38;^168,  .228, 
.268,  and  .388)'  _ 

.  feature  of  the  Work  \^ 

The  laws' and  regulations  that  goy- 
iem  the  use  of  our  Nation's  roadways 
are  designp'd  to  insure  the  safefj^  of, 
all  citizens.  State  police  officers^ 
Csometimes  called  State  trooper 
patrol  our  highways  and  enforce 
these  la^ws.  ;  JL 

State  police  offlcers^issue  traffic 
tickets  to  motorists  whoV violate  the 
law.    At  the  scene  of  am  accident. 


EKLC 


bfey  direct  traffic,  give  fifst  aid,  call  < 
for  emergency  equipment  including, 
ambulances,  and  write  reports  to  be 
used  in  determining  the  cause  of  the 
accident.  ^ 

In  addition,  State  police  officers 
provide  services  to  motorists  on  the 
highways.  For  example,  they  radio 
for  road  service  for  drivers  with  me- 
chanical trouble,  direct  tourists  to 
their  destination,  or  give  information 
about  lodging,  restaurants,  and^ tour- 
ist attractions. 

ate  police  officers  also  provide 
<^fic  assistance  and  control  during 
road  rej^airs,  fires,  and  other  emer- 
gencies, as  well  as  during  special. oc- 
currences such  as  parades  and  sports 
evehts.  They  sometimes  check  the 
weight  of  commercial  vehicles,  con> 
duct  driver  ex^iminations,  and  give 

20$ 


information  on  highway  safety  to  the 
public;  5 

'     In  addition  to  highway  responsibil- 
ities, State  police  may  investigate  ' 

^  crimes,  particularly  in  areas  that  do  ' 
not  have  a  local  police  force.  They 
sometimes  help  city  or  county  police 
catch  lawbreakers  and  control  civil 
disturbances.*  State,  highway  patrols, 
howev^y^normally  are  restricted  to 
vehicle  and  traffic  matters. 

Some  officers  work  with  special 
State  police  units  such  as  the 
mounted  police,  canine  corps,  and 
marine  patrols.  Others  instruct  train-  , 
ees  in  State.police.  schools,  pilot  po- 
lice aircraft,  or  specialize  in  finger- 
print classification  or  chemical  and 
microscopic  analysis  of  criminal  evi- 
dence. 

State  police  officers  also  write  re- 
ports and  ''maintain  police  records. 
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•Some-officers,^  tifcluding  division  or 
Kuceau  chiefs  responsible  for  training 
or  investigation  iand  those  who  com- 
mand police  'operations  in  an  as- 
signed area,  Kave  administrative  du- 
^es. 

Places  of  Employment 


About  48^00  State  p9lice  ^officers 

-  were  employed  in  1976. 

Jhe  size  of  State  police  .forces  var- 
•(  ies*  considerably.  The  largest  force 
^;  (in  California)  has  c^ver  5,000  offi- 
;  :;cers;  the  smallest  (in  Nprth  Dakota) 
^vi^^has  fewer  than  100.  One  ^|i|te  (Ha- 
oA/4^j^j|j  ^jpeg  not  maintain  a  police 
Dree.  - 

'f  rainndOf  Other  Qualifications, 
and  Advancement 

^!^'"  State  civil  service  regulatiojis  gc^v- 

-  em  the  appointment  of  State. pot  ice 
t  ofHcers.  All  candidates  mtist  be  citi- 
zens of  the  United  States.  Other  en- 
try requirements  vary,  but  most 

'  States  re^iuire  that  applicants  have  a 
high  ^school  education  or  an  equiv- 
alent combination  of  education  anrd 
experience  and  be  at  least  2 1  years 
old.      .  ,      .  , 

^  *  OfHcers  ^ust  pass  a  competitive 
examinatibn  and  meet  physical  and 
personal  qualifications.  Physical  re- 
quirements include  standards  of 

*  height,  weight,  ar^  eyesight.  Tests  of 

strength  and  .agility  often  are  re: 
quired.  Because  honesty*  and  a  s^nse 
of  responsibility  are  important  in  po- 
lice work,  an  applicaiit's  character 
and  background  are 'investigated. 

Although  State  police  officers 
work  independently,  they  must  per- 
form their  duties  in  line  with  depart- 
ment rules..'  They  should  want  to 
serve  the  public  and  be  willing  to 
work  outdoors  in, all  types  of  weath- 
er. , 

In  all  States;,  recruits  enjter  a  formal 
training  program  for  several  months. 
They  receive  classroom  instruction 
in  State  laws  and  jurisdictions,  aiid 
they  study  procedures  for  accident 
investigation,  p£&rol,  and  trafHc  con- 
trol. Recruits  learn  to  handle  fire- 
arms, defend  themselves  from  attack, 
handle  an  automobile  at  high  speeds, 
and  give  Hrst  aid.  After  gainin^expe- 
rience,  some  officei^  take  advanced 
training  in  police  science,  admin is- 
tra^on,  law  enforcement,  or  crimi- 


nplogy  .  Clashes  are  held  at  junior  col- 
leges, colleges  and  universities,  or 
special  police  institutions  such  as  the 
National  Academy  of  the  Federal 
Bureau  ^f  Investigation. 

High  school  and  college  Courses  in 
English,  government,  psychology,  so- 
ciology, American- history,  and  phys- 
ics help  in  preparing  for  a  police  ca- 
<  reer.  Physical  education  and  sports 
are  useful  for  developing  stam^i^artind 
agility.  Driver  education  courses  and* 
military  police  training  also  are  help- 
ful. 

Police  officer  recruits  serve  a  pro- 
bationary period  ranging  from  6 
months  to  3  years.  After  a  specified 
length^f  time,  officers -become  eligi- 
ble for  promotion.  Most  Stat^  have, 
merit  promotion  systems  that  require 
officers  to  pass  a  competitive  exami- 
jifiation  tp  qualify  for  the  next  highest 
^ank.  .  Although  the  organization  of 
police  forces 'varies  froir)  State  to 
State,  tho.  typical  avenue  of  advance- 
ment is  from  private  to  corporal,  to 
sergeant,  to  first  sergeant,  to  lieuten- 
ant, and  then  to  captain. 

In  some  Statps,  high  ^ch^l  gradu- 
ates may  etiter  State  policy  work  as 
cadets.  These  paid  c ivili an employ- 
ees of  the  police  organization  attend 
classes  to  learn  various  aspects  of  po- 
lice work  and  are  assigned  nonen- 
forcement  duties.  Cadets  who  qual-  ' 
ify  may  be  appointed  to  the  State 
police  force  at  age  2 1 . 

Employment  Oiitlook 

State  police  employment  is  expect- 
ed to  grow  about  as  fast  as  the  aver- 
age for  other  occupations.  Although 
'most  jobs  will  result  from  this 
growth,  some  openings  will  be  creat- 
ed as  officers  retire,  die,  or  leave  the 
<}ccjupation  for  other  reasons. 

Although  some  State  police  will  be 
needed  in  criminal  investigation  and 
other  nonhighway  functions,  the- 
greatest  demand  will  be  for  officers 
to  work  in  highway  patrol.  This  is  the 
result  of  a  growing,  more  mobile 
population.  In  ever-increasing  num- 
bers, Americans  are  using  the  motor 
vehicle  as  a  means  of  transportation 
and  a  source  of  recreation.  Motorcy- 
cles, campers,  and  other  recreational 
vehicles  will  continue  to  add*  to  the 
Nation's  traffic  flow  and  require  ad- 
ditional officers  to  insure  th^  safety 
of  highway  users.  *^ 


Because  law  enforcement  wgrlc  is 
becoming  more  comple^,  specialists 
will  be  needed  in  crime  laboratories 
and  electronic  data  processing^cen- 
ters  to  develi^  administrative  and 
criminal  information  systems.  How- 
^ever,  in  man^  departments,  these 
jobs  will  be  filled  by  civilian  employ- 
ees rather  than  uniformed  officers. 

Earnings  and  Working 
Conditions 

In  1976,  beginning  salaries  for 
' ^  State  policfe  officers  averaged  about 
$  10,460  a  year.  Officers  generally  re- 
ceive regular  salary  increases,  based 
'on  experience  and  performance,  un- 
til a -specified  maximum  is  reached. 
Maximum  salaries  averaged  $13,600 
a  year  iri  1976,  but  ranged  to  more 
'  than  $15,0^0  a  year  in  some  States.^ 
Although  starting  salaries  are  nor- 
mally higher  in  the  West  and  lower  in 
the  South,  State  police  officers  on 
the  average  earn  about  1  1/2  times  as 
much  as  nonsupervisory  yrorkers  in 
private  industry,  except  farming. 

Earnings  increase  with  promotibns 
to  higher  ranks.  State  police  ser- 
geants received  average  starting  sala- 
ries of  $12,350  a  y^SLT  in  1976-,  and- 
average  maximum  salaries  of  close  to 
$15,800.  Lieutenants  received  aver- 
age .starting  salaries  of  $14,200  a 
year  and  average  maximum  salaries 
of  more  than  $18,300. 

State  police  agencies  uscfally  pro- 
vide officers  with  uniforms,  firearms, 
and  other  necessary  equipment,  or 
give  special  allowances  for  their  pur- 
chase. 

In  m an y  States,  the  sc hedu led 
workweek  *for  police  officers  is  40 
hours.  Although  the  workweek  is 
longer  in  some  States,  tfee  trend  is/ 
toward  a  40-hour  week,  ^ince  police 
protection  must  be  prpvided  atound 
the  clock,  some  officersiare  on  duty 
over  weekends^  on  hoKdays,  and  at 
night.  Police  officers  also  are  subject 
to  emergency  calls  at  any  time.  «  « 

State  police  usually  are  covered  by 
liberal  pension  plans.  Paid  vacations, 
sick  leave,  medical  insurance,  and 
life  .insurance  plans  frequently  are 
provided. 

The  work  of  S^te  police  officers  is 
sometimes  dangerous^  They  always 
run- the  risk  of  an  autom>3bile  acci-  ' 
dent  while  pursuing  speeding  motor* 


morrEcnvE  AND  related  service  occupations 


197 


ists  or  fleeing  criminals.  Officers  also 
face  the  risk  of  injury  while  appre^- 
hending  criminals  or  controlling  dis- 
orders. -  " 

SourcM  of  Additional 
Inform  atlofv     J  . 

liTformation  about , specific  en- 
trance tequirements  may  be  obtained 
from  State  civil  service'commissions 
or  State  pqlice  headquarters,  usually 
located  in  each  State  capital. 


CONSTRUCTION 
-         INSPECTORS  ^ 
(GOVERNMENT) 

.(D.O.T.  168.168)        "  \ 

Nature -of  the  Work 

Federal,  State,  and  local  govern- 
ment construction  injectors  ihsure 
that  recognized  standards  of  con- 
struction are  observed  in  public  and 
private  construction.  They  inspect 
the  construction,  alteration,  or  rep  air 
of  highway^Tstreets,  sewer  and  water 
'systems,  dams,  bridges,  buildings, 
and  other  structures  to  insure  com- 
pliance with  building  codes  and  ordi- 


"Aii  InsiMCtor'a  ]ob  Is  to  Insure  compliance 
wMh  btflMIng  codos  and  drdlnencoe,  zon- 
ing refluletlons,  and  ibontract  apecffica- 
tfons. 


nances,  zonin'g  regjulations,  and  con-  . 
tract  specifications. 

Gon^ructicjh  inspliptors  visit  wcJrk- 
sites  to  insjpect^recently  completed 
construction.\Oirlarge  pjojects,  they 
generally  are  Required  to  inspect 
eac^  new  $^ge  W^nstrCiction.  Sev- ' 
fetal  members  of  large  inspection 
st£lffs  may  be  assigned  to  a  single 
^complex  pfifoject.^^  ^ 
.  Construction  inspectors  ,generall|y  . 
specialize  in  one  particular  type  of 
construction  work.  Broadly  catego- 
rized, these  are  builc^ing,  i^lectrical, 
mechanical,  and  public  works. 

Building  inspectoys  inspect  the 
structural  quality  of  buildings.  Som^ 
may  sj^ecialize — for  ex'ample,  m 
structural  steel  or  reinforced  con- 
crete buildings.  Before  construction, 
*  inspectors  determine  whether  the 
plans  for  the  building  or  other  struc- 
ture comply  with  local  zoning  regula- 
tion^ and  are  suited  to  the  engineer- 
ing and  environhiental  demands  of 
the  building  site.  They  visit  the  work- 
site before  the  foundatioh  is  poured 
to  inspect  the  p^^siticlning  and  depth 
of  the  footings.  ThWjy  inspect  the 
foundation  after  it.has  been  complet- 
ed ."^he  size  and  type  of  structure  ah  d 
the  rate  of  completion  determine  the 
number  of  other  visits  they  ihust 
make.  Upon  completion  of  the  proj- 
'  ect,  they  conduct  a  final  comprehen.- 
sive  inspection. 

Electrical  inspectors  inspect  the  in- 
stallation of  electrical  systems  and 
equipment  to  insure  that  they  work 
properly  and  are  in  compliance  with 
electrical  codes  and  standards.  They 
<visit  worksites  to  inspect  new  and  ex- 
isting wiring,  lighting,  sound  and  se- 
curity systenis,  and  generating  equip- 
ment. They  also  may  inspect  the 
installation  of  the  electrical  wiring 
for  heating  and  air-conditioning  sys- 
tems, kitchen  appliances,  and  other 
components. 

Mechanical  inspectors  examine 
plumbing  systems  including  septic 
tank$,  plumbing  fixtures  and  traps, 
and  water,  sewer,  and  vent  lines. 
They  also  inspect  the  installation  of 
the  mecfianical  components  of  kitch- 
en applisL'^^es,  heating  and  air-condi- 
tioning ecfuipment,  gasoline  and  bu- 
tane tanks,  gas  piping,  and  gas-fired 
appliajices.  Some  specialize  in  in- 
specting boilers,  mechanical  compo- 
nents, or  plumbing.  *  * 


'  Public  ^orks  inspectors  insure^that 
,  Federal,  State,  and  local  government 
construction  of  water  and  sewer  sys- 
tems, highways,  streets,  bridges^  and 
dams  conforms  to  detailed  contract* 
specifications.  They  inspect  exc%ya: 
tion  and  fill  operations,  the  place- 
ment of  forma  for  concrete,  concrete 
mixing  and  pouring,  and  asphalt  pav- 
ing. They  also  record  the  amount  of 
work  performed  and  materials  used 
so  that  contract  payment  calcula- 
tions can  be  made.  Public  works  in- 
spectors may  specialize  in  inspection 
of  highways,  reiniforced  concrete,  or 
ditches. 

While  inspjBctions  are  prknarHy 
visual,  inspectors  often  use  tape  mea- 
sures, metering  devices,  Concrete 
strength  measurers,  and  other  test 
equipment  during  insgfetftions.  They 
often  keep  a  daily  log  of  their^wotk, 
file  written  reports,  a nd^if  necessary, 
apt  on  their  findings.  For  example, ' 
constructioitf  inspectors  notify  the 
construction  contractor,"  superihten* 
den^,  or  supervisor  when  they  discov- 
er a  detairof  a  project  that  is  not  in 
comiiliance  with  the  appropriate 
codes,  o'rciinancesv  or  contract  speci- 
fications. If  the  deficiency  is  nbt  cor- 
rected/within  a  reasonable  period  of 
time,  they  have  authority  to  Issue  a 
s*stop-\vork"  order. 

Many  inspectors  also  investigate 
repQrted  incidents  of  "bootlegging," 
construction  or  alteration  that  is 
being. carried  on  without  prosper  per- 
mits. Violators  of  permit  lawii  are  di- 
rected to  obtain  periiiits  aftd  submit 
to  inspection.  ^ 

Plapes  of  Employment 

About  22,000^ersons  worked  as 
gove|pment  construction  insjpectors 
in  1976.  More^than  three-fourths 
worked  for  municipal  or  county 
building  departments.  Public  works 
construction  inspectors  were,  em- 
ployed primarily  at  the  Federal  and 
State  levels.  / 

The  employment  of  local  govern- 
ment construction  inspectors  is  con- 
centrated in  cities  and  in  'Suburi)an 
areas  undergoing  rapid  growth. 
These  governments  employ  large  in- 
spection staffs,  including  most  of  the 
inspectors  who  specialize  in  structur- 
al steel,  reinforced  concrete,  and 
boiler  inspection r      •  .        '  * 
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About  half  the  construction  in> 
spectors  employed  by  the  Federal 
Governifient  work  for  the  Depart- 
ment  of  Defease,  primarily  for  the 
U.S.  Army  Corps  of  Engineers. 

Training,  Other  Quaiifications, 
and  Advancement 

To  become  a  construction  inspec- 
tor, several  years  of  experience  as  a 
construction  contractor,  supervisor*, 
or  craft  worker  are  generally  re- 
quired. Federal,  State,  and  most  local 
governments  a(so  require  an  appli- 
cant to^ave  a  high  school  diploma. 
High  school  preparation  should  in- 
clude courses  in  drafting,  mathemat- 
ics, and  English. 

Workers  who  wahit  to  become  in- 
spectors should  have  a  thorough 
knowledge  of  construction  materials 
,  and  practices  in  either  a  general  area 
like  structural  or  heavy  construction, 
or  in'  a  specialized  area  such  as  elec- 
trical or  plumbing  systems,  rein- 
forced concrete,  or  structural  steel;  a 
significant  number  of  construction 
inspectors  have  recent  experience  as 
'  carpenters,  electricians,  plunibers,  or 
pipefitters. 

Many  employers  prefer  inspectors 
to  be  graduates  of  an  apprenticeship 
^)rogram,  to  have  studied  at  least  2 
years  toward  an  engineering  or^archi- 
.  tectural  degree,  or  to  have  a  degree 
from  a  community  or  junior  college, 
with  courses  in  construction  technol- 
ogy, blueprint  reading,  technical 
^mathematics,  English,  and  buildirlg 
inspection. 

Construction  inspectors  must  be  in 
good  physical  condition  in  order  to 
walk  and  climb  about  construction 
sites.  They  also  must  have  a  motor 
vehicle  op^^rator's  license.  In  addi- 
tion. Federal,  State,  and  many  local 
governfnents  usually  require  that 
construction  inspectors  pass  a  civil 
ser^e  exaihination. 

Construction  inspectors  'receive, 
most  of  their  traityng  on  the  job. 
During  the  first  couple  of  weeks, 
working  with  an  experienced  inspec- 
tor, they  learn  about  inspection  tech- 
niques; codes,  ordinances,  and  regu- 
lations; contract  specifications;  and 
recordkeeping  and  reporting  duties. 
They  begin  by  inspecting  less  com- 
plex types  of  cpnstruction  such  as 
residential  buildings.  The  difficulty 
of  their  assignments  is  gradually  in- 


creased until  the  are  able  to  handle 
complex  assignrr.snts.  An  engineer- 
ing degree  is  frequently  needed  in 
grder  to  advance  to  supervisory  in- 
spector. 

Since  they  advise  representatives 
of  the  contruction  industry  and  the, 
general  public  on  matters  of '  code 
interpretation,  construction  ^practic- 
es, and  technical  developments,  con- 
struction inspectors  must  keep 
abreast  of  new  building  code  devel- 
opments. TKe  Federal  Government 
and  most  State  and  large  city  govern- 
ments conduct  formal  trailing  pro- 
grams for  their  construction  inspec-  . 
tors  to  broaden  their  knpwledge  of 
construction  materials,  practices, 
and  inspection  techniques  and  to  ac-" 
quaint  them  with  new  materials  and 
practices.  Inspectors  who  work  for 
s/nall  agencies  that  do  not  conduct 
training  programs  frequently  can 
broaden  their  knowledge  of  con- 
struction and  upgrade  thtir  skills  by 
attending  State-conducted  training 
programs  or  by  taking  college' or  cor- 
respondence coursas.v 

-   Employment  Outlook 

Employment  of  government  con- 
struction inspectors  is  expected  to 
f^ow  faster  than  the  average  for  all 
occupations  through  the  mid-I980's. 
Icause  of  the  increasing  complexity 
*bf  construction  technology  and  the 
trend  toward  the  establishment  of 
minimum  professional  standards  for 
inspectors  by  State  governments,  job 
opportunities  should  be  best  for 
those  who  have  some  college  educa- 
tion  or  who  are  currently  employed 
as  carpenters,  electricians,  or  plumb- 
ers. 

  In  addition  to  growth  needs,  job 

Vspenings  for  construction  inspectors 
will  occur  each  year  to  replace  those 
who  die,  retip^,  or  leave  the  occupa- 
tion for  other  reasons. 

The  number  of  new  positions  for 
construction  inspectors  ^ill  be 
largely  affected  by  Jhe  level  of  new 
housing  and  commercial  building  ac- 
tivity. Because  construction  activity 
is  sensitive  to  ups  and  downs*  in  the 
economy,  the  number  jdf  job  open- 
ings may  fluctuate  from  year  to  year. 
The  demand  for  construction  in- 
"  spectors  also  should  increase  as  they 
a^  given  more  responsibility  for  in- 
suring safe  construction  of  prefabri- 


cated buildings  mass-pr6duced  in 
factories  and  assembled  on  the  con- 
struction site.  ' 

Earnings  and  Working 
Conditions 

Starting  salaries  of  construction  in- 
spectors working  ins  cities  and  towns 
averaged  about  $10,500  a  year  in 
1974,  according  to  a  survey  conduct- 
ed by  the  Publfc  Personnel  Associ- 
ation. Top  salaries  for  senior  inspec- 
tors averaged  $13,000.  Salaries  for 
supervisory  ins|)ectors  were  higher  in 
large,  cities.  Among  geographic  re- 
gion^, the  West  had  Xhe  highest  aver- 
age salaries,  cities  in  the  South  the 

lowest'^  ^ 

In  the  Federal  Government,  con- 
stryctfon  inspectors  started  at  $9,300 
or  $  1  1 ,500  a  year  in  1 977,  dep^ending  " 
on  the  amount  and  nature  of  their 
earlier  work  experience.  Experi- 
enced construction  inspectors  were 
paid  salaries  ranging  from  $14,000  to 
$19,500,  and  more  experienced 
workers  were  paid  salaries  ranging 
from  $17,000  to  over  $22,000. 

Construction  inspectors  often 
spend  a  large  portion  of  their  time 
traveling  between  worksites.  Usually, 
'  an  automobile  is  furnished  for  their 
use  or  their  expenses  are  reimbursed 
if  they  use  their  own.  Since  they 
spend  most  of^their  time  outdbors  or 
in  partially  enclosed  structures,  they 
are- exposed  to  all  types  of  inclement 
weather. 

'Unlike  th^-seasonal  and  intermit- 
tent nature  of  employment  in  n^any 
of  the  occupations  associated  with 
the  construction  industry,  inspection 
work  tends  to  be  steady  and^yeaf 
round.  In  1976,  according  t6  limited  ' 
'  inform ation"",  unemployment  was  esti- 
mated to  be  less  than  3  percent,  a 
figure  significantly  lower  than  that  ' 
fot*  the  Nation. 

Sources  of  Additional 
Information 

Persons  seeking  additional  infor- 
mation on  a  career  as  a  State  or  local 
government  construction  inspector 
should  contact  their  State  or  local 
employment  service,  or: 

International  Conference  of  Building  OfHcials, 
5360  South  Workman  Mill  Rd..  Whittier. 
Calif.  90601. 

Persons  interested  in  a  career  as  a 
construction  inspector  with  the  Fed- 
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eral  Government  can  get  information 
^  from:  .  j 

Interagency  Bofirdj  of  the  U.S.  Civil  Service 
Examiners  for  ;Wa8hMigton,  D.C.,  1 900  E 
SL  NW.,  Washington.  D.C.  20415.  , 


heaIth  and 
regulatory 
inspectors 
(government)  ^ 

(D>0:T.  168. 168,  and  .287) 

^       NiBture  Of  the  Work 

Protecting  the  public;  from  health 
and  safety  hazards,  pfohibitmg  unfafr 
trade  and  employment  practices,  and 
raising  revenue  are  mcluded  in  the 
wide  range  of  responsibilities  of  gov- 
^ernment.  Health  and  regulatory  in- 

^,  spectors  help  insure  observance  of 
tjtie  laws  and  regulations  that  govern 
these  responsibilities.  For  discUssion 
of  a  third  type  of  inspector,  see  the 
statement  on  construction  inspectors 
(Government)  elsewhere  in  the 
Handbook, 

The  duties,  titles,  and  responsibil- 
ities Qf  Federal,  State,  and  local 
health  and  regulatory  inspectors  vary 
widely.  Some  types  of  inspectors 
work  only  for  the  Federal  Govern- 
ment while  othejs  also  are  employed 
by  State  and.  local  governments. 
Many  other  workers  employed  as  ac- 
countants, agricultural  cooperative 

^xtensipn  service  workers,'  and  other 
agricultural  professionals  also  have 
inspection  duties. 

Health  Inspectors.  Health  inspectors 
work  >y;th  engineers,  chemists,  mi- 
„  crobiologists,  and  health  workers  to 
insure  compliance  with  public  health 
and  safety  regulations  governing 
food,  drug^,  and(f  various  other  con- 
sumer products.  They  also  adminis- 
ter regulations  that  govern  the<iuar- 
antine  of  persons  and  products 
entering  the  United  States  frohi  for- 
eign countries.  The  major  types  of 
health  inspectors  are:  Food  and 
drug^,  meat  and  poultry,  and  agricul- 
tural quarantine  inspectors.  In  addi- 
tion, some  inspectors  work  in  a  field 
that  is  closely  related  to  food  inspec- 
tion— agricultural  commodity  grad- 
ing. 


Most  food  and  drug  inspectors  spe- 
cialize in  one  area  of  iiispe^ctron  such 
as  food,  feeds  and  pesticides,  weights 
and  measures,  or  drugs  ayid  cosmet- 
ics. Some,  especially  those  who  work 
for  the  Federal  Government,  may  be 
proficient  in  several  of  these  areas. 
Working  individually  or  in  teams  un- 
der the  direction  of  a  senior  or  super- 
visory inspector,  they  travel  through- 
out a  geographical  area  to  check 
periodically  firms  that  produce,  han- 
dle, store,  and  market  fpod,  drugs, 
and  cosmetics.  They  \ook  for  evi- 
dence of  inaccurate  product  labeling, 
decomposition,  chemical  or  bacteri- 
ological contamination,  and  other 
factors  that  could  result  in  a  product 
becbming  harmful  to  consumer 
health.  They  assemble  evidence  of 
violations,  using  portable  scales, 
camera^,  ultraviolet  lights,  container 
sampling  devrcfes,  thermometers, 
chemical  testing  kits,  and  other  types 
of  equipmeift.  .    "  ^ 

Product  samples  collected  as  part 
of  their  examinations  are  ^rit  to 
laboratories  for  analysis.  After  com- 
pleting their  inspection,'  inspectors 
discuss  their  observations  with  the 
management  of  the  plant  and  point 
out  any  areas  where  corrective  mea- 
sures are  needed.  They  prepare  writ- 
ten reports  of  their  findings,  and, 
when  necessary,  compile  evidence 
that  may  be  used  in  court  if  legal 
actions  must  be  taken  to  effect  com-^ 
pliance  with  the  law. 

Federal  an'd  State  laws  empower 
meat  and  poultry  inspectors  to  inspect 
meat,  poultry,  and  their  byproducts 
to  insure  that  they  are  wholesome 
and  safe  for  public  consumption. 
Working  as  pan  of  a' constant  onsite 
team  under  the  general  supervision 
of  a  veterinarian,  they  inspect  meat 
and  poultry  sla^ugntering,  processing, 
ami  packaging V)perations.  They  also 
check  to  see  that  products  are  la- 
beled correctly  and  that  proper  sani- 
tation is  maintained  in  slaughtering 
and  prbcessing  operations. 

Agricultural  quarantine  inspectors 
protect  American  agricultural  prod- 
ucts from  the  introduction'  and 
soread  of  foreign  plant  pests  and  ani- 
mal diseases.  To  safeguard  crpps, 
forests,  and  gardens,  they  inspect 
ships,  aircraft,  raiiroad  cars,  and  mo- 
tor vehicles  entering  the  United 
States  for  the  presence  of  restricted 


5r  prohibited  plant  or  animal  matferi- 
als.  '  ^  ,s 

-  Environmental  health  inspectors,  or 
sanitarians,  workterimarily  for  State 
and  local  governments.  Thesje  iiV: 
spectors  perform  a  variety  of  inspecf- 
tion  duties  to  hel^  insure  t^iat  th'fe^ 
food  people  eat,  the  water /they 
drink,  and  the  air  they^  breathe  meet 
government  standards.  They  check 
the  cleanliness  and  safety  of  food  and 
beverages  produced  in  dairies  and 
processing  plants,  served  in  res- 
taurants, hospitals,  and  other  institu-^ 
tipns.  They  often  exaipine  the*  han- 
dling, processing,  and  serving  of  food  ' 
for  compliance  with  sanitation  rules 
and  regulations.  ^ 

^Environmental  health   inspectors  ' 
concerned  with  waste  control  over- ^ 
see  the  treatment  and  disposal  of  . 
sewage,  refuse,  and  garbage.  They 
examine  places  where  pollution  is  a 
danger,  perform  tests  to  detect  pollu- 
tants, and  collect  air  or  water  sam- 
\ples*for  analysis'.  They  determine  the 
naturie  and  cause  of  the  pollution, 
then' initiate  action  to  stop  it. 

In  large*  local  and  State  health  or 
agriculture  departments,  environ- 
^mental  health  inspectors  may  spe- 
cialize in  areas  of  work  such  as  milk 
and  dairy.produgts,  food  sanitation, 
waste  control,  air  pollution,  institu- 
tional sanitation,  and  occupational 
health.  In  I'ural  areas  and  small  cities, 
they  may  be  responsible  for  a  wide 
range  of  environmental  health  activi- 
ties. •  , 

■  Agricultural  commodity  graders  ap- 
ply quality  standards  to  various  com- 
modities to  insure  that  retailers  and 
consiimers  receive  good  and  reliable 
products.  They  generally  spe^ci^lize 
in  an  area  such  as  eggs  and  egg  prod- 
ucts, processed  or  fresh  fruits  and 
vegetables,  grain,  or  dairy  products. 
They  inspect  samples  of  a  particular 
product  to  determine  its  quality  and. ' 
'grade,  and  issue  official  grading  cer- 
tificates. Graders  also  may  inspect 
the  plant  and  equipment  to  insure 
that  adequate  sanitation  standards 
are  maintained. 

Regulatory  Inspectors.  Regulatory 
inspectors  insure  compliance  with 
various  laws  and  regulations  that  pro- 
tect the  public  welfare.  Important 
types  of  regulatory  inspectors  are: 
Immigration;  customs;  aviation  safe- 
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Most  health  and  regulatory  inspector^^  are  emptoyed  . 
by  the  Federal  Government 


1976  employment  (Tn  thousands) 
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ty;  mine;  wage-hour  compliance;  al- 
cohol, tqbapco,  and  firearms;  and 
occupational  safety  inspectors. 

Immigration  inspectors  interview, 
and  examine  people  seeking  admis- 
sion, readmission,  or  the  privileges  of 
passing  through  or  residing  in  the 
United  States.  They  inspect  the  pass- 
ports of  those  keeking  to  enter  the 
United  States  to  determine  whether 
they  are  legally  eligible  to  enter  and 
to  verify  their  citizenship,  status,  and 
identity.  Immigration  inspectors  also 
prepare,  reports,  maintain  records, 
and  process  applications  and  peti- 
«^  tions  by  aliens  for  privileges  such  as^ 
immigrating  to  or  living  temporarily 
in  thp  United  States. 

Customs  inspectors  enforce  the 
laws  governing  U.S.  imports  and  ex- 
ports. Stationed  at  airports,  seaports, 
and  borders-crossing  points,  they 
count,  weigh,  gauge,  measure,  and 
sample  commercial  cargoes  entei^inr 
and  leaving  the  llni^ed  States  to  de 
termine  the  amount  of  tax  that  m us 
be  paia/They  also  inspect  baggagt 
and  articles  worn  or  carried  by  xht 
passengers  and  crew  of  ships,  air 
crafty  and  motor  vehicles  to  insure 
that  air  merchandise  being  brought 
through  ports  of  entry  is  declared 
and  the  proper  taxes  paid. 

Aviation  safety  officers  insure  that 
Federal  Aviation  Administration 
(FAA)  regulations  that  govern  the 
quality  and  safety  of  aircraft  equip-^ 
ment^and  persojnnel  are  maintained. 


Aviation  safety  officers^ may  inspect 
aircraft  manufacturing,  mainte- 
nance, or  operations  procedures. 
They  usually  specialize  in  inspecting 
either  commercial  or  general  avi- 
ation aircraft.  They  are  responsible 
for  the  inspection  of  atircraft  manu- 
facturing and  of  major  repairs.  They 
also  certify  aircraft  pilots  and 
schools,  .pilot  examiners,  flight  in- 
structors, and  instructional  materials. 

Mine  inspectors  work  to  insure  the 
health  and  safety  of  miners  and  to 
promote  good  ipining  practices.  To 
msure  compliance  with  safety  laws 
and  regulations,  mine  inspectorsivisit 
mines  and  related  facilities  to  obtain 
information  on  health  and  safety 
conditions.      ^       '  , 

Mine  inspectors  .fdiscuss  their  tind- 
ings  with  the  management  of  the 
mine,  prepare  written  reports  that  in- 
corporate thsir  fmdings  and  /deci- 
sions, and  issue  notices  of  tinding^ 
that  describe  violations  and  hazards 
that  must  be  corrected.  They  also  in- 
vestigate  anc  prepare  reports  on 
mine  accidents  and  direct  rescue  and 
firefighting  operations  when  fires  or 
explosions  occur. 

Wage-hour  compliance  officers  in- 
spect the  empioyerV  ime,  payroll, 
artd  personnel  recoras  o  insure  com- 
pliance with  the  provisions  of  various 
Federal  laws  cn  minimum  wages, 
overtime,  pay,  employment  of  mi- 
nors, and  equal  empioyn^pT  oppor- 
tunity. They  often  intervi^  emplay- 
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ees  to  verify  the  employer's  records 
and  to  dbeck  for  any  complaints.,  v 
Alcohol,  toba<^y  and  firearms  in- 
spectors insure  that  the  industries 
which  manufacture  these  products 
comply  with  the  provisions  "of  rev- 
enue laws  'and  other  regulations  o'b. 
operating  procedures,  unfair  compe-  . 
tition,  and' trade  practices.  They 
"  s^ehd  most  of  their  time  inspc^ing  — ^ 
distilleries,  wineries,  and  breweries;  ^ 
cigar  and  cigarette  manufa|tturing  \ 
plants;  >Yholesale  liquor  dealers  and 
importers;  Hrearms  and  explosives 
manufacturers,  dealers,  and  users; 
and  other  regulated  facilitie^  They 
periodically  audit  these  establish- 
ments to.  determine  that  apprppriajte 
taxes  are  correctly  determined  and 
paid.  \ 

Places  of  Employment 

About  U5,000  persons  worked  as 
health  and  regulatory  inspectors  in 
1976.  Nearly  two-thirds  of  all  healtfi 
and  regulatory  inspectors  work  for 
the  Federal  Government,  although  i 
State  and  loca^governments  also  em- 
ploy large  numbers.  The  largest  sin- 
gle emj>loyer  of  food  and  drug  in-** 
spectors  is  the  U.S.  Food  and  Drug 
Administration,  but  the  majo^rity 
work  for  Stat^  governmetits.  Meat 
and  poultry  inspector^  and  commod- 
ity graders  who  work^.  in  processing 
plants  are  employed  mainly  by  the 
U^Department  of  Agriculture.  Ag- 
ncuItHcaL  quarantine  inspectors  work 
either  for  the  U.S.  Public  Health  Ser- 
vice or  the  U.S.  Department  of  Agri- 
culture. Environmental  health  in- 
spectors work  primarily  for  State  and 
local  governments.  / 

Regulatory  inspectors  work  for 
various  agencies  within  the  Federal 
Government,  mainly  in  regional  and 
district  offices  throughout  the  United 
States.  Aviation  safety  officers  work 
for  the  Federal  Aviation  Admim^ra- 
tion;  wage-hour  compliance  officers,  ^ 
for. the  Department  of  Labor;  mine 
insp^tors,  the  Department  of  the  In- 
terior^and  alcohol,  tobacco,  and  fire- 
arms inspectors,  the  Treasury  De- 
partn^ent.  Immigration;  customs,  and 
agricultural  quarantine  inspectors 
work  at  U.S.  airports,  seaports,  bor- 
der crossing  points,  and  at  foreign 
'airports  and  seaports.  They  are  em- ^ 
ployed  by  the  Justice  and  Treasury 
Departments. 
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*  Training,  Mvancament,  and 
'  _  Othai^  Qualifications 

Because  inspectors  perform  such  a 
wide  range  of  duties,  qualifications 
foif  employment  in  these  positions  * 
vary  greatly.  The  Federal  Oovern- 

'  ment  requires  ?i  passing  score  on  the 
IProfessional  and*  Administrative  Ca- 
|i(ir  Examination  (PACE)  for  sever- 
al inspector  occupations,  including 

.  immigration;  customs;  wage  and 

*  hour  compliance;  lilcohol,  tobacco, 
and  firearms;  occupational  safet}^; 
and  consumer  safety  (food  and* 
(irag.5.  To  tlike  this  examination,  a 
bachelor's  degree  or  3  years  of  re- 
sponsible wtorfc  experience,  or  a  com  - ' 
4>ination  of  the  Itwo,  are  requir&d.  In  • 
some  cases,  agenpies  Will  give  prefer- 
ence to  an  applicant  whose  course 
work  or  work  experience  is  related  to 
the  field  of  employmefnt. 

Other  Federal  inspectors  must  pass 
aa  examination  based  on  specialized 
knowledge,  .in  ac{dition  to  having 
work  experience  in  related  fields. 
These  include  commodity  inspectors 
such' as  those  in  meat,  poultry,  live- 
stocky  and  egg  prpduct's. 

Air  safety  inspectors  must  have 
considerable  experience- in  .aviation 
maintenance,  and  an  FA  A  Air  Frame 
and  Power  Plant  certificate.  In  addi- 
tion, various  pilot  certificates  and 
considerable  flight'experien^e  are  re- 
quired, with  the  type  dependent  on 
the  inspection  duties.  Many  air  safety 
inspectors  receive  both  their  flight 
training  and  mechanical  training  in 
the  Armed  Forces:  No.  written  exami- 
nation is  required. 

Applicants  for  mine  safety  pspec-  • 

*  tor  positions  generally  must  have 
specialized  work  experience  lii  miqe 
management  or  supervision,  or  pos- 
sess a  skill  such  as  electrical  engi- 
neering (for  mine  electrical  inspec- 
tors), oin  some  .cases,  a  general 
aptitude  test  may  be  required. 

Some  Civil  S^ervice  registers,  in- 
cluding those  for  agricultural  quaran^ 
tine  inspectors  and  fruit  and  vegeta- 
.  ble*  graders,  rate  applicants  solely  on ' 
their  experience  and  education  and 
require  no  written  examination. 

Qualifications  for  inspectors  at  the 
State  and  local  level. usually  are  simi- 
lar to  those  for  Federal  employees, 
tlowever,  this  may  vary  among  gov-  < 
ernment.  employers,  particularly  at 


the  local  level.*  Environmental  health 
inspectors,  called  sanitarians  in  many 
Statics,  myst  have  a  bacl^elor's  degree 
in  environmental  health  or  the  phys- 
ical or  biological  sciences.  In  35 
States,  they  are\  licensed  and  their 
qualifications  regulated  by  examin- 
ing boards. 

All  inspectors  are  trained  in  the 
laws  and  inspection  procedures  relat- 
ed to  their  spetific  field  throu^  a 
» combination  of^assroorti  ar^/on-^ 
the-job  training.  In  general,  pepdl^ 
whg  want  to  become  health  aW 
regulatory  ins^ctors  should  be  al)Be 
to  accept  responsibility  and  like  de- 
tailed  work.  Tfiey  should  be  neat  and 
personable  and  able  to  express  them- 
selves well  orally  ai^d  in  writing. 

All  Federal  Government  inspec- 
tors are  promoted  on 'a  Qivil  Service 
**career  ladder."  This  means  that,  as- 
suming satisfactory  work  perform- 
ance, workers  will  advance  automati- 
cally, :i>sually  at  1-year  intervals,  to  a 
specified  maximum  level.  Above,  this 

level  (usually  supervisory  positions),  jbarms  inspectors,  and  customs  and 


inspectors,  antf  customs  inspectors. 
Increasing  CO alVm in ing/kctivity  and 
concern  over  mine  safety  should  cre- 
ate additionar  mine  inspector  j6bs.« 
Continued  public  pressure  for  equal 
employment  rights  should  cause  a 
gcpwing  need  for  wage-hour  compli- 
ance officers^ 

Ea/ninga  and  Working 
• .  CcHiditiona 

With  th6  exception  of  mine  inspec- 
tors .and  aviation  safety  officers,  the 
Federal  Government  paid  health  and 
regulatory  inspectors  and^  graders 
starting  Salaries  of  $9,303  or  $  1 1 ,523 
a  jy6at  in  1977,  deptending  on  the 
type  of  [ifbsition  and  the  qualifica- 
'  tions  of  the  applicant.  Aviation  safe^ 
officers  and  mining  inspectors  usual- 
ly received' starting  salaries  of 
$14,097.  *  ^J^ 

Salaries  of  experienced  meat  and  ^ 
poultry  inspectors/  egg  product  in- 
spectors, agrici^ural  quarantine  in- 
spectors, alcohol,  tobacco,  and  fire-  ^ 


advancement  is  competitive,  based 
on  needs -of  the  agency  and  individ- 
ual merit.  ^  ^ 

Employmant  Outlook  ^ 
Employnient  of  health  and  regula- 
tory inspectors  as  a  group  is  expected 
to  increase  faster  than  the  average 
for  all  occupations  through  the  mid- 
1980's.  The  growth  in  employment 
of  health  inspectors  is  expected  to  be 
mcJre' rapid  than  that  of^egulatory 
inspectors.  In  addition  to  job  Oppor- 
tunities stemming  from  growtl>,|iTiany 
inspectors  wi^l  be.  lieeded  each  ,year 
to  replace  those  who  die,  retire,  or 
transfer  to  other  occupations. 

Increased  food  consumption 
caused  by  population  growth  <and 
greater  public  concern  over  potential 
health  hazards  should  create  addi- 
tional jobs  for  food  and  drbg,  meat 
and  poultry,  and  other  commodity 
inspectors  and  graders.  Public  con- 
cern for  improved  quality  and  safety 
of  consumer  products  also  should  re- 
sult in  new  legislation  in  these  area&, 
requiring  additional  inspectors  to  in- 
sure,compliance.  ' 

Aviation  industry  growth,  in- 
creased international  travel,  and  in- 
creases in  the  volume  of  U.S.  imports 
and  exports  should  continue  jto  cre- 
ate new  openings  for  aviatidli^  safety 
officers,  quarantine  and  immigration 


immigration  inspectors  were  over 
$14,000  a  year  in  1977.  Experienced 
food  and  drug  inspectors  (consumer 
safety  officers),  mine  inspectors,  and 
wage-hour  compliance  officers,  usu- ' 
ally  receiyed'^salaries  of  about 
$20,000  from  the  Federal  Govern- 
ment- in  1*977.  Experienced  aviation 
safety  officers  averaged  over 
$24,000  a  year. 

Nonsupervisory  '  environmental 
health  inspectors  working  for  select- 
ed U.S.^ities  and  counties  received 
average  starting  salaries  about 
$11,000  in  1976;  those  working  for 
State  governments  started  at  about 
$1,000  less:  Experienced jenviron- 
mental  health  inspectors  working  for 
State  governments  eacned^between 
$11,500  and  $15^ 
top  supervisory 
positions  had 
$15,500  and  $20,^ 

Most  health  and  ^gulatory  inspec- 
tors live  an  active  lifeymeeting  many 
people  and  workings  in  a  variety  of 
environments.  M^ny  travel  frequent- , 
ly  and  are  usually  furnished  with  an 
automobile  or  reimbursed  for  travel 
expenses. 

'At  times  inspectors  must  work  un- 
der unfavorable  working  conditigns. 
For  example,  meat  and  poultry,  and 
alcohol,  tobacco,  and  firearms  in- 
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Mf«ty  of  consumer  products  will  require 
to  Insure  compliance. 

Sources  of  Additional 
Information 

For  facts  about  inspector  careers 
in  the  Federal  Government,  contact: 
Interagency  Board  of  U.S.  Civil  Service  Exam- 
iners for  Washington,  D.C.,  1900  E  St. 
NW.,  Washington,  Q.C.  20415. 


on 


More^  iietailed  Ihformatiori  * 
qualifications.'  for  Federal  jons  is 
available  from  locdl  Civil  Seryi^ 
Comthission  offices  oi^  from  individ- 
ual Federal  agencies. 

information  about  carecfr  oppor^- 
nities  as  insnectors- ii^State  and  local 
governmenis  is  available  from  State 
civil  sep^ice- commissions;  usually  lo- 
cated in^jeach'  State  c^p^tal,  or  from 
^oca^governnr\ent  offices. 
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People  in  the  occupationa^  safety  ^ 
and  healtK/ield  have  the  challenging 
jo^  of  injuring*  a  safe  and  .healthful  ' 
environment  for  workers  and  iaie 
products  for  consumers.  Safety  amd 
health  workers  in  a  number  of  differ- 
ent occupations  strive  to  control 
occupational  accidents  and  diseases, 
property  losses,  and  injuries  from  un- 
safe products.  This  statement  dis- 
cusses occupations  in  private  indus- 
try; for  a  discussion  of  related 
.  occupations  in  government,  s^e  the 
statement  on  health  ^nd.  regulatory 
inspectors  else^yh^re  in  the  Hat^d- 
book.  '  "  '     '  ^ 

The  largest  group  of  safety  work- 
ers is  safety  engineers.  Although  all  of 
them  are  concerned  with  preventing 
accidents/>i)ieir^specific  tasks  depend 
on  where  they  work.  For  example, 
the  safety  engineer  working  in  a  largc^..^^^ 
manufacturing  plant  (D.QyT. 
0 1 2.08 1 )  may  develop  a  comprehen- 
sive safety  program  covering"  several 
thousand  employeel.  This  usually  en 
tails  detailed  analysis  of  each  job  ir 
the  jplafit  to  identify  potential  hazards 
so  that  preventive  measures  car  be 
taken.  When  accidents  do  occur 
safety  engineers  in  manufacturing 
plants  investigate  to  determine  le; 
cause.  If  poor.design,  improper  ma^-n 
tenance,  or  mechanical  failure  is  in 
volved,  they  use  th^ir  technical  skills 
to  correct  the  situation  and  j/revent 
its  recurrence.  When  human  error  is  ^ 
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as  fires  in  hign-nse  l»uildings*or  4he 
man^lrfacturef  handling,  diTd  storage 
.ihmablef.  materials.  Fire  protw-' 
ngineers  in  the  field  use  these 
findings  to  identit'y  ha^rds 
^ays  to  CO  riper  them.  For 
findings  concerning 
c*  temperatures  aV 
t  maisrials*will  ignit;e) 
th?  engineer  design- 
lities  in  a  chemical  * 

engineers*  fiVe  protec* 
may  have  different  job 
duties '.Idepeiiding  on  where  they 
work.  One  ^ho  t^orks  for  a  firi; 
^quipm  int  manufacturing  cbmpany 
may  dc  lign  new  fire  protection  de- 
vices, while  engineers  in  consulting 


firms  wortt  with  architects  and  othei 


ERIC 


the  cause  of  an  accident,  safety  engi- 
neers may  establish  training  courses 
for  plantworkers  and  supervhors  or 
reemphasize  existing  ones. 

Safety  engineers  who  work  for 
trucking  companies  (D.C.T 
909.128)  study  schedules,  routes, 
loa^.and  speeds  to  determine  their 
influence ^on  trucking  accidents. 
They  also  inspect  heavy  rigs,  such  as 
tracks  and  trailers,  to  suggest  ways'of 
safer  operation.  In^  the  mining  indus-  , 
try  safety  engineers  (D.O.T_ 
010.081)  may  inspect  underground 
dr  open-pit  areas  to  insure  compli- 
ance  with  State'and  Federal  laws,  de^ 
Mgn  protective  equipment  and  safety 


devices  for  mine  machinery,  or  lead 
rescue  activities  during  emergencies^ 

Many  safety  engineers  are  directly 
concerned  with  the  Safety  of  their 
(^opipany's  product.  They  work 
closely  ^ith  design  engineers  to  de- 
velop models  that  meet  all  safety 
standards,  and  the/  ^nonito'r  the 
manufacturing  process  ^o  insure  the 
safety  of  th^^nished  product. 

Safeguarding  life  and  property 
against  loss  from  fire,  explosion,  and 
related  hazards  is  the  job  of  the  fire 
protege t ion  engineer  ('D . O . T , 
012.188).  Those  ,  who  specialize  in 
research  investigate  problems  such- 


to.  insure  that  fire  safety  inbuilt  in 

^structures.  In  contrast,  fire  pro* 
tection  engineers  working  for  insur* 
rfnce  rating  bureaus  (ofgahizations 
that  calculate  basic  costs  of  insur*  . 
ance  coverage  in  particular  areas)  in* 
spect  private,  commercial,  and  in^, 
dustrial  properties  to  evaluate  the 
adequacy  of  fire  protection  for  the 
jentire  area.  Many  fire  protection  en* 
gineers  hlife  special  expertise  in  one 
area  or  more  of  fire  protection,  such 
as  sprinkler  or  fire  detection  systems. 

Losses  in  the  workplace  cannot  be 
reduced  without  measures 'to  elimi* 
nate  hazards  to  workers*  health.  De- 
signing and  maintaining  a  healthful 
work  environment  is  the  job  of  tffe 
industrial  hygienisi  (D.O.T. 
079.188).  These  health  professionals 
ar^  concerned  with  how  noise,  dust, 
vapors,  and  other  hazards  common 
to  the  industrial  setting  affect  work- 
ers* health.  After  a  problem  is  detect* 
ed,  perhaps  by  analyzing  employee 
medical  records,  the  industrial  hy- 
gienist  at  the  jobsite  may  take  air 
samples,  monitor  nqise  levels,  or 
measure  radioactivity  levels  in  the 
areas  under  investigation. 

Other  industrial  bygienists  work  in 
private  laboratories  or  in  those  main- 
taihed  bylarge  insurance  companies 
or  industrial  firms.  Laboratory  hy* 
gienists  analyze  air  samples,  do  re- 
search on  the  reliability  of  health 
equipment  such  as  respirators,  or  in- 
vestigate the  'effects  of  exposure  to 
chemicals  or  ri|diation.  Some  bygien- 
ists specialize  in  problems  of  air  and 
water  pollution.  For  example,  these 
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%  health  pi:ofessionals  may  work  with 
government  officials,  «environinentaI 
gr(Jups,Jabor  organizations,  and 
plant  mai^agement  to  develop  a  sys- 
^  tem  to  screen  harmful  substances  be- 
fore ^hcy  .enter  and  pollute  a  river. 


tralrflifig,  Other  Ouallflcatlonsl^ 
1^    and  A^vagcemdnt 


E^K 


-Entry  level  safety  and  healthy  pro- 
|essionals  generally  need  at  least  a 
bachelor'^-tie^ree  in  engineering  or 
.Loss  control  and  occupational^  science.  A  more  spe^jialized  deg-ee; 

such  as  one 'in  safety  managen:  :;nt, 
industrial*  safety,  or  fite  prote:r:ion 


health  consultants  (D.O  T^  1,68  1680 
in  property-liability  insurance  com- 
panies perform  many  services  for 
"^..Jkeir  clients.  These  range  from  cor- 
recting a  single  hazard  in  a  small 
business  to  devising  a  program'  to 
eiimiiiate  or  reduce  all  losses  arising 
out  of  a  large  firm's  operation.  When 
dealinft^with  a  neW  account,!  the  con- 
suitaiit  make^  a  thorough  insp^sction 
of  the  plant  ^nd  then  confers  with 
management  to  formulate  a  program . 
that  meets  the  company's  needs.  The 
consultant  may,  for  example,  help  set 
up  plant  health  prpgrams  and  medi- 
cal services,  assist  plant  personni&l  to 
iiisure/that new  facility  me^jli^gffr 
safet)^  requirem*entSi  or  tcaip,  plant 
safety  people.  Safety^nd  health  con- 
sultants also  helpi  their  company's^ 
underwriters  determine  wHether  a  * 
risk  is  acceptable  and  the  amount  of 
premium  to  charge. 

Places  of  Employment 

An  estimated  28,000  persons  we^e"^ 
engaged  in  occupational  safety  and^ 
health^work  in  1976.  About  one- 
quarter  of  these  carried  the  profes- " 
sional  designations'.  Certified  Safety 
Professional;  Certified  Industrial  Hy- 
gienist;  or  Member,  Society  of  Fire 
Protection  Engineers.  Ma^y  others 
who  are  not  certified  performed  pro- 
Sessional  level  work,  while  a  relative- 
ly small  number  were  employed  in 
the  occupational  safety  and  health 
field  as  technicians,  and  inspectors. 
Property  arid  liability  insurance  com-  - 
panies  employ  many  occupational 
safety  and  health  workers  to  provijde 
engineering,  consulting,  and  inspec- 
tion services  to  their  clients.  Others 
worked  for  a  variety  of  industrial, 
manufacturing,  and  commercial  con- 
cerns. 

These  workers  are  needed  wherev- 
er large  numbers  of  people  are  con* 
centrated  and  industrial  develop- 
ment occurs.  Insurance  consultants 
generally** have  their  headquarters  in 
a  region's  major  city  and  travel  to 
and  from  the  sites  they  visit. 


engineering,  dften  is  helpful  ir.  ^et-. 
ting  a  good  joB.  Mjiny  employers  pre- 
•fer  applidlinls  with  a  graduate  degree 
in  lareas  such  as  industrial  hygiene, 
safety  engineering,  or\occupational 
safety'^nd  health  engineering,  or 
those  with  prior  industrial,  work  ex- 
perience. Some  -employers  will  hirp^ 
graduates  of  2-yeai(-conege  curricu- 
lums  as  technicians,  particularly  if 
they  have  work  experience  related  to 
the  joW.         '   J  ' 
^Continuing  ecmcation  is  nece^ssary 
to  stay  abreast  of^changing  technol- 
ogies, new  ideas,  and  emergirffe 
trehcs.  Many  insurance  cohnpanies 
offer  training  seminars  and  corre-^ 
spondence  vcourses  for  their  staffs. 
The  Occupational  Safety  and  Health 
Administrat  on  (OSHA)  coi;tducts  " 
courses  lorsaiety-and  health  workers 
on  topics  such  as  occupational  injury 
investigation  and  radi^logioal  health 
hazards.  The  recognized  marKS  of 
achievement  in  thetfield  are  the.  des- 
ignations Certified  SaVetvProfession- 
,  al;  Certified  ^duslfhtfjif^ienist;  and 
.  Member,  Sc»iety  of  Fire  Protectioi) 
Engineers,     jrtification  is  conferred  , 
by  the  Boarc  of  Certified  Safety  Pro.- 
fesstonals,  the  American  Board  c3f  In- 
dustrial Hygiene,  or  the  Society  of 
Fire  Protection  Engineers  after  the 
canuidate  completes' the  required  ex- 
perience and  passes  an  examination. 

i  addition  to  pbssessing  technical 
competence,  safety  and  health  wdrk- 
ers  must  be  a^le  to  comlnunicate 
well  an d  motivate  others.  They 
should  be  able  to  :a(^apt  quickly  to 
different  situations,  being  equally  at 
ease  with  a  representative  of  a  local 
union,  supervisor  In  the  welding] 
shop,  or  a  corporajl^i^ecutive.  Bef 
Cause  physical  activity  is  basic  to  the 
job,  good  physical  condition  is  neces- 
sary. 

Win  the- insurance  industry,  safety 
and  health  \yorkers  can  be  promoted 
to  department  manager  in  a  small 
br^ch-  office,  mpve'  up  to  larger 
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brancfi^  offices,  and'fiSaily  tsrite  an 
executive  positiorfj'in  the  home  .x)?- 

*  fice.  (n  industrial  firm^.  they  can  ad- 

•  vance  to  plant  safety  and  health  man- 
ager o  jorporate  ^manager  over 
.s6vera'  plants.  Although  expensive 
eX{yeKenceJ|s  required,  technicians 
can  a{fvance^to  professional  safety 
and  healthipositions^ 

><^mplovment  Outlook 

Employment  of  safety  and  health] 
)vorkers  is  expected  to  increase  faster 
than  the  average  for  all  occupations 
through  the  mid-I980.'s  as  groAving 
concern  for  occupational  safety  and 
health  and  consumer  safety *contin- 
ues  to  generate  programs  and  jobs. 
Many*  openings  will  ariJe  also  to  re- 
place workers  who  die,  retire,  or 
leave  theiV  jobs  for  other  reasons. 

uch  of  the  employment  growth  is 
expected  to  occur  in  industrial  and 
manufacturing  firms-.  Many  firms 
now  witho^ut  a  safety  and  health  pro-  ' 
gram  are  expected  to  establish  one,, 
and  others  >^ill  upgrade  and  expand 
existing  programs  in  response  to  gov- 
ernment requirements,  union  inter- 
est, gnd  rising  insurance  costs.  The 
number  of  safety  and  health  workers 
in  casualty  insurance  companies  also 
wii»  increase  as  more  small  employ- 
ers request  the  services  of  their  insur- 
er ^  engineering  or  loss  control  de- 
partment. Prospects  should  be  best 
for  graduates  of  occupational  safety 
or  health  curriculums.  ^  « 


Earnings  and  Working 
Conditions 

Salaries  of  safety  and  health  w*ork- 
ers  vary  widely  according  to  educa- 
tion, experience,  and  specialty.  In 
manufacturing  firms,  persons  with  a 
bachelor's  degree  generaHy  started  at 
between  $  1 2,000  and  $  1 5 ,0Q0  a  year 
in  1976,  according  lo  he  limited 
data  available.  Those  witr.  a  graduate  ' 
degree  usually  received  higher  start- 
ing salaries,  and  technicians  some- 
what lower  ones.  Safety  and  health 
workers  with  several  years'  experi- 
ence averaged  $18,000  :o  $22,000, 
and  corporate  managers  well  over 
$25,000  a  year. 

The  amount  of  travel  required  de- 
pends upon  job  specialty  and  geo- 
graphic location.  For  example,  the 
plant  safety  engineer  ipay  travel  only 
to  seminars  and  conferences,  while 
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Information  concerning  a  career  in 
industrial  hygiene  is  available  from: 

American  Sndustrial  l4ygienc  Association^  66. 
*S.  Miller  Rd.Akron.  Ohio  44313.  • 

Career  information  poncerning 
fiik  protection  engineering^inay  be 
,  obtained  from': 

Society  of  '^tf'Protcctiofi  ^ngineers^  60  feat- 
\  icrymatfi  St.,'^ston,  Ma$s.  02L1 10. . 


the;insur^nce  consultant  may  sf^end 
about  halft-the  time4raveling  between 
\?orksites.  UsQaH^,  srcar  furnishe^ 
%T  worker^  infi^reimhursed,  foi*  the 
expenses  of  using  theiij  own  vehicles. 

Soirrcas  of  Additional 
Information 

^     For  general  information  about 
safety  careers,  write  to:       •  ' 
American  Society  of  Safety  Engineers,  S5fi  V      '  > 

Bu«ic  Highway,  Park  Ridge,  ^11.  6006«.  ^   Carter  information  on  insurance 

:     Also  available  fr<^  the  Society  is  a     lo^s  control  consiyiting  is  availably 
bookjet  that  lists  colleges  and  univer- from  the  home  offices  of  many  prop-  ] 
sities  offering  degree  program*  in  the  '*  erty-liabiUty  insurance  companies.  >/ 
r^'occupMional  safety  and  health  field.'       The  National  Institute  for  Occupa-  ^ 


tional  Safety  'and  Health  of  the  U.S. 
Public  Health  Service  provides  gen- 
eral information  dn  requj^rements  for 
various  careers  in  the  occupational 
safety  and  health  field,  as  well  as  lists 
of  uollttge  aj|d  universities  that  award 
deeuaees^  in  the  various  occupational 
sartity  and  health  disciplines.. This  in- 
formation is  availaDle^from:  * 

Division  of  Training  and  Manpower  Develop- 
ment, National  Institute  for  Occupational 
Safety  and  Health,  Robert  A.  Taft  Labo-  ^ 
ratories,~'4676  Columbia  Parkway,  Cin- 
cinnati, Ohio  45226. 
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OTHER  SEIjiVICE  OCCUPATIONS 


 ^' 

MAILCA^RIE^  ^ 

(D.O.T.  233. 13^  ana  233.388'f 

Nature  of  the  Work 

Most  mail  carriers  .travel  planned 
routes  delivering  and  collecting  mail. 
'Careers  start  work  at  the  post  office 
early  nn  the  mprning,  where  they 
spend  a  few  hours  arranging  .their 
mail  for  (leliyery  and  taking  care  of 
other  details..  ^  ^ 

A  carrier  may  cover  the  route,  on 
foot,  by  vehicle,  or  a  combination  of 
bbth.  On  foot,  they  tote  a* heavy  load 
of  mail  ih  .a  satchel  or  push  it  in  a 
cart.  In  oiitlying  suburban  or  rural 
^reas  a  car  or  small  truck  is  used  to 
deliver  mail.  Residential  carriers  cov-  - 
ep  their  routes  only  once  a  day,  but 
carriers  assigned  to  a  business  district 
may  make  two  trips  a  day.  Detivertes 
are  made  house-to-house,  to  road- 
'side  mailboxes,  and  to  large  build- 
ings, such  as  apartments,  which  have 
all  the  mailboxes  on  the  first  floor. 

Besides  making  deliveries,  carriers 
collect  postage-due  and  c.o.d.  fees 
and  obtain  signed  receipts^or  regis- 
tered, certified,  and  sometimes  for 
insured  nxail.  If  a  customer  is  not 
home  the  carrier  leaves  a  notiee  that 
tells  where  special  mail  is  being  held. 

After  completing  their  jjoutes,  car- 
riers return  to  the  post  office  with 
mail  gathered  from  street  collection 
boxes  and  homes.  They  turn  in  the 
accountable  mail  receipts  and  money 
collected  during  the  day  and  may 
separate  letters  and  parcels  so  that 
they  can  be  canceled  easily,  and  they 
turn  in  the  receipts  and  money  co4- 
lected. 

^any  carriers  have  more  special- 
ized duties.  Some  deliver  only  parcel 
post  while  others  collect  mail  frgm  . 
street  boxes  and  office  mail  chutes. 
In  contrast,  ri^raf  carriers  provide  a 
wvie  variety  of  postal  services!  In  ad-^ 
dition  to  delivering  and  picking  up 

O 
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_S,  Part-time  flexible  employees  do  not 

^     ^     have  a  regiHar  work  schedule  butTe- 
^    *'    *place  absent  work^  and  help  with 
J.        extra -work  as  the  neod  arises^  Part- 
•  time  regulars  have  a  sel»>vork  sched- 

ule—for-^xample,  4  hours  a  day. 
0     New  Carriers  are  trained  on  the 


'     f  r  .  ^  jotf.  They  may  begiri*  as  pai^-time 

'  .  flexible  city  carriers  and  becoTpe 

•   '  .  .  ^regular  or  fafi-tiihe  carriers  in  order 

mail,  they  sell  stamps^lnd  money  or-  ^  of  seniority  a^.  vacancies  octur.  Ad,, 
ders  and  accept  p'arcels^nd  letters  to/  vanc«raent  possibilities  are  limited. 


be  rb^istefe^  or  insured. 
*  All  carrier?  answer  customers' 
questions.  Ubout  postal  regulations 
and  service  and  provide  chan^-of- 
address  cards  and  other  postaJ  forms 
whenrrequested.       *  ^ 

Training,  Other  Qualifications, 
and  Advancement 
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•Mail  carrietfslnust  be  at  least  I  ST 
and  qualify^p^  a  four-part  written  exr:  ' 
amination.  The  first  part  tests  clerical 
accuracy  by  asking  the  applicant  to 
compare  pairs  of  add7essesand  indi? 
'cate  which  are  identical.  The  second 
part  tesxs  ability  to  memorize  mail 
distribution  systems.  The  third  mea- 
sures reading  ability,  including  vo- 
cabB<Jary,  and  the  fourth  tests  ability 
to  do  simple  arithmetic. 

If  the  carrier  job  involves  driving, 
applicants  must  have  a  driver*s  li- 
cense, a  good  driving  record,  and. 
pass  a  road  test-  Before  appointment, 
mail  carriers  must  pass  a  physical  ex- 
amination and  may  be  asked  to  show  V 
that  they  can  lift  and  handle  maij 
sacks  weighing  up  to  70  pounds. 

Applicants  for  mail  carrier  jobs 
should  apply  at  the  post  office  where 
they  wish  \o  work  because  each  post 
officeecps  a  separate  list  of  those 
who  have  passed  the  examination. 
Applicants*  names  are  listed  in  order 
of  their  scores.  Five  i^ctra  points  are 
added  to  the  score  of  an  honorably 
discharged  veteran,  and  10  extra 
points  to  the  score  of  a  veteran 
wounded  in  combat  or  disabled. 
WTien  a  vacancy  occurs,  the  appoint- 
ing officer  chooses  one  of  the  top 
three  applicants;  the  rest  of  the 
names  temain  on  the  list  to  be  con- 
sidered for  future  openings.  i 
*  Mail  carriers  are  classified  as  ca^- 
al,  part-time  flexible,  part-time  regu- 
lar, or  full  time.  Casual  workers  are 
hired  to  help  deliver  mail  during 
peak  mailing  periods  during  the  year. 


but  carriers  can ^lopk  forward  to  ob- 
taining preferred  ^routes  pt^'highe^ 
level  jobs  such  as  carrier  technician 
as  thei^  seniority  incFease«.  -A  rela-^ 
tivelv  small  number  *wf  carriers  be- 
conrc  supervisors.*        "        V  ' 

Employm^t  Outlook 

Employment  of  mail  carriers^ 
who  numbered  250,000  in  1976~is 
expected  to  chan'ge  very  little 
through  the  mid-1980's.  AlthdVigh 
thf  ^umber  of  homes  and  business 
establishments  is  expected  to  in- 
crease  along  with  growth  in  popula- 
tion and  business  activity,  anticipat- 
ed cutbacks  in  the  frequency  of  mail 
delivery  should  limit  the  need  for  ad- 
ditional carriers.  Most  job  openings 
will  result  from  the  ne6d  to  repface^ 
experienced  carriers  .who  retire,  die, 
or  transfer  to  other  occupations. 
Openings  will  b&  concentrated  in 
metropolitan  areas. 

Eathlngs  and  Working 
Conditions 

I^art-time  flexible  capers  began  at' 
$6.1^  an  houy  in  1976,  with  periodic 
increases  up  to  $7.46  an  hour  after  8 
years  of  satisfactory  siervice.  Hourly 
wages  of  part-time  regular  workers 
were  $5.97  an  hour,  with  periodic 
increases  up  to  $7.21  an  hour  after  8 
years  of  service.  Full-time  carriers 
were  paid  on  an  annual  basis,  begin- 
ning at  $12,422  and- increasing  to  a 
maximum  of  $15,007  after  S^years. 
Rural  carriers  are  paid  time-and-one- 
half  for  each  hour  they  work  over  40 
hours  a  week  or  for  each  route  mile 
over  42  miles.  They  also  receive  an 
allowance  of  18  cents  a  mile  for  the 
use  of  their  automobiles.  Substitute 
rural  carriers  receive  the  same  pay  as 
the  regular  carriers  whose  routes 
theyare  covering.  Rural  carriers 
work  either  a,  5-  or  6-day  week. 


SEkvicE  ocrui»AfioN$ 


•  "IT  V 

Cantors.can  work  at  lh«ir  own  pace  as  long  as  thay  covar  thair  toutas  on  tima. 
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t  their  owjf  pace.as  long  a§  tjiey  cov- 
er their  routes  witjiin  a  certaiit|>*riod 
of  'time.  Mbre^f  er,  ifellFtime  postal 
employees  h\v^  more^b  security 
.than  work<|i:sW  mos't  other  ir^us- 
.  tries^  •  - 

(For  infonmatioti  on  fringe  bene- 
fits, see  the  statement  on  Postal  Sef- 
^clce  occupations  elsewhere  in  the* 
Handbook,)^ — "  ,  * 


A  full-time  city  carrier  works  ar^  8- 
hour  day, 5  days  a  week.  City  carriers 
who  work  more  than  8  hours,  a  day  or 
.40  hours  a  we6k  also  are  paid  1  1/2 
times  their  regular  rate  of  pay  for  the 
extra  hours.  City  carriers  also  receive 
10  percent  additional  pay  for  work 
between  6  p.m.  and  6  a.m.  ^ 

Mo^  carriers  begin  work  early  ia  , 
the  mornhig,  in  some^jpl^as  early  ^ 


as  4  a.m.  if  they  havi^Rtites  in  the 


!f9uitee|S  of  Additional 
Information 


business  district.  Carriers  spend  most 
of  their  time  outdoors  in  all  kinds  of 
weather  delivering  mail.  Even  those 
who  drive  often  .must  walk  when 
making  deliveries,  and  must  lift 
heavy  sacks  of  parcel  post  when 
loading  their  vehicles. 

The  job,  however,'  has^its  advan- 
tages. Carriers  who  begin  \y^rk  early 
in  the  mbrning  are  through  by  early 
afteni^on.  They  are  alsoTree  to  wofk 
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Loc^i  post  otfice^and  State'^em-' 
plo^ment  service  offices  can  sflppfy 
details  about  ^entrance  examinations 
•and  employment  opportunities  for 
mail  carriers.  •  4 


TELEPHONE  OPERATORS 

Nature  of  the  Worlc 

Although  millions  of  telephone 
numbers  are  dialed  directly  each  day, 
there  are  times  when  ipaking  a  call 
requires  the  assistance  of  a  telephone 
operator.  Often  an  operator  is  need- 
ed because  a  iqaller  wants  to  reverse 
long-distance  chc^ges,  locate  a  lele- 
.phone'^number  iir^nother  city,  or 
know  the  cost  of  a  call.  Operators 
also  may  b&  needed  to  contact  the 
police  or  fire  department  in  an  emer- 
gency or  arrange  a  conference  call 
foi*  business  .executives. 

Providing  these  service  are  two 
groups  of  telephone  operators.  The 
opierators  who  work  in  telephone 
company  central' offices  probably  are 
the  most  familiar.  But  many  business 
and  large  organizations  receive  so 
many'  calls  that  ^hey'  alsQ  employ 
operators  to  run  their  private  branch 
exchange  (PBX)  switchboards. 
Sometimes  operators  place  pallS;  by 
inserting  and  rennoving  plugs  that 
make  switchboard  connection^  and 
^  listenihg  and  speaking  into  their' 
headsets.  However,  manv  switch- 
boards, especially  those  J  nJtelep  hone 
company  central  officesL  we  now  op- 
erated by  pushbuttons  oy  dials. 

Telephone  company  operators 
may  be  assigned  either  to  hstndle 
long-distance  c^s  or  to  give  directo- 
ry assistance.^  Long-distance  opei^a- 


•occupational  outlook  HANDB^pOl^ 

\  "  :  • . 

.  training  pieriod  than  telephon'e  com- 
*pany^operators.  In*  large  businesses, 
^n  instructor  from  »the  local  .tele- 
phone company  may  ti^in  new  em^ 

^ployees.*  '      f         '        .  ' 

Experienced  telephone  company 
operator^  maybe'^propioted  tosuper- 
visory  jobs  ^r  transfer  to  clerical 

•  occupktions  ,*uch  as  secretary  of 
bpdkkeeper.  They  also  rpayhAve  the 
opportiijiity  to^  advance^  to  joj^s  as 
telephone  craft  workerj^^uc^h^as  t&l^- 
•phoite  irtstalicrs  and  repairers.  PB)?^ 
operators'  injarge  firms  mayClvance 
to  morfe Responsible  clerjcaf  positonr, 
however,  in  many  small  business,  op- 
portunities for  advaficeTnenli^usU'ally 
are  very  lijnited.<^  /\^, 


During  pwk  calling 


;,  th*  pac«  ft  the  switchboard  m'ay  ba  vary  hectic. 


;  tors  obts^in  the  information  ne( 
complete  the  call,  make  the  n 
sary  connections,  and  record  the 
tails  for  biHing.  Qirectory  assistance 
operators^  (D.O,T,  235.S62')  look  up 
and  provide  telephone  nSmibers.  Ser- 

'  vice  assistants  train  and^heMneW'  op- 
erators to  complete  difficuJtV^alls. 

PBX  operators  (D.6.T.  235.862) 
run  svvitchboards  for  business  offices 
and  other  establishn\nts.  They  con- 
nect interoffice  or  house  calls,  an- 
swer and  relBy  outside  calls,  assist 
company  employees  in  making  out- 
going calls,  supply  information  to 
callers,  «nd  record  charges.  In  ynany 
small  establishments,  PBX  operators 
work  at  switchboards  that  serve  only 
a  linriited  numbe^  of  telephones. 
These  operators  may  do  other  office 
work  such  as  typing  or  sorting  mail 
and  many  also  act  as  receptionists  or 
information  clerks.  (The  work  of  r«- 

^  ceptioniMs  is  described  elsewhere  Jn 

.  the  Handbook.) 

Placet  of  Empfbynient 

About  340,000  telephone  opera- 
tors were  employed  in  1976.  More 
than  one-haif  worked  as  PBX  opera-, 
tors  in  manufacturing  plants,  hospi- 
"*  tais,  department  stores,  or  business- 
es*. The  remainder  wAJrked.  in 
telephone  companies.  Abdiit  one- 


fourth  of  a\)  operators  work  only  part 
time,  \ 

Both  telephone  compalf^y  and  PBX 
are  concentrated  in  heavily, 
areas.  'Nearly  one-fifth' 
work  inl!tt*New  York,  Chicago,  and 
Los  Angeles  metropolitan  area^. 

Training,  pther  Ouallflcationa, 
and  Advancement 

PersonSi^^  planning  to  become  tele- 
phony operators  should  like  to  serve 
the  public,  be  pjeas£^it  and 'courte- 
ous, and  not  mind  sitting  at  a  switch- 
board for  long  periods.  A  clear,  ^d 
pleasing  voice  and  good  hearing  also 
are  important.  Many  telephony  com- 
panies and  business  firms  require  ap- 
plicants, including  operators,  to  pass 
physical  examinations.  High  school 
courses .  in  speech,  office  practices, 
^nd  busines^  math  provide  a  helpful 
background  for  persons  interested  in 
this  occupation. 

New  operators  are  taught  on  the 
job  how  to  use  the  equipm^t  and 
keep  records  of  calls.  Once  th^y  have 
learned  the  procedure,  they  put 
/through  practice  calls.  Instruction 
and  practice  usually  last  from  I  to  3 
weeks.  XDperators  then  a^e  assigned 
to  regular  operator  jobs  and  receive 
further  ijnstruction  from  supervisors. 

PBX  operators  whb  (mndle  routine 
calls  may  have  a  somewhat  shorter 


Employmept  Outlook 

Employment  of  telephone  an4 
PBX  operators  as^  group  is  expected 
to  decline  slightly  through  the  mid- 
J[980*s.  Nevertheless,  thousands  of 
full-time  and  part-time  workers  will 
^  be  hired  each  year  to  replace  experi- 
enced operators  who  (he,  retire,  or 
stop  working  for  other  reasons.  Many 
other  opeivin|pt  will  result  fronxjthe 
need  to  replace  operators  who  ad- 
vance to  other  occupations. 

Employment  of  telephone  compa- 
ny operators  is  expected  to  decline 
more 'than  employment  of  PBX  op- 
erators, ^s  more  telephone  compa-  ^ 
nies  start  charging  cj^stomers  for  di-  v 
rector}^  assistance  and  information 
cal|s,  more- people  will  dial  numbers 
directly  and  use  telephone  directo- 
ries to  locate  unknown  numbers,  thus.  , 
reducing  the  need  for  operators. 
Also,  technological  improvements 
will  limit  the  em^oyment  of  opera- 
tors. For  exampile,  more  telephone 
companies  are  installing  electronic 
svvitching  systems  in  their  central  of- 
fices, *th  us  reducing*  the  Jieejd  for 
manual  switching  , of \^ calls.  Jn  addi- 
tion, traffic  service  position  systems 
are  being  added,  which  aut^miaticall^^ 
feed  data  about  each  telephone^  con- 
nection, such  as  t|ie  length  and  cost 
of  the  call,  into  a  computer  that  pro- 
cesses ^the  billing  statements.  For* 
merly  this  information  was  tabulated 
by  an  operator  and  then  transferred 
to  the  statement. 

Even  T^ugF  more  small  business- 
es will  require  PBX  services,  employ- 
ment growth  of  PBX  operators  will 
be  limited  as  many  large  6usinesses 
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conyert' to  Central  Exchange  (CEN- 
JRE.X).  With  CENTREX,  incoming 
and^utjgoing  calls  can  be  dialed  dl* 
rectly  Without  an  operator's  assist- 
ance. 

-  •  •  .  *^ 

Earnings  and  Working  ^' 

'  "    Condition t 

Telepho^ne  company  operators  in 
training  averaged  $3.75  an  hour  in 
late  1975;  experienced  operators. 
$4.90;, service  assistants  $5.92;  and  . 
supervisors  or  chief  operators,  $8.63. 
Contracts  between  unions  and  telev 
phone  companies  generally  provide 
for  periodic  pay  increases  and  extra 
pay  for  work  on  e^venings,  Sundays, 
'  and  holidays.' 

Most  telephone  company  and  PBX' 
operators  work  between  35  ^fd  40 
hours  a  week.  Often,  their  scheouled 
hours  are  the  same  as  those  of  other^ 
office  clerical  worlcers.  In  telephonoy 
companies,  hqwever,  and  in  hotels, 
hospitals,  and  other  places  ^here 
telephone  service  is  needed  on  a  24>  . 


hour  basis,  operator^  work  on  shifts 
and  on  holidays  and  weekends.  Some 
operators  work  split  shifts — that  is, 
they  are  on  duty  during  the  peak 
calling  periods  in  the  late  mcjfrrftng 
and  early  evening,  and  have  time  off 
between  these  two  periods. 

Operators  usually  work  in 'well- ^ 
lighted  -and  pleasant  surroundings. 
The  job  of  a  telephone  operator  does 
not  require  any  physical  exertion; 
however,,  during  the  peak  calling  pe- 
riods in  the  late  morning  and  hte 
afternoon,  the  pace  at  the  switch- 
board may  b^»ry  hectic.  Often  bp- « 
<erators  are  unable  to  leave  their  seats 
during  thes^  periods. 

Insurance,  pension  programs,  holi-^ 
days,  vacations,  and  o-thej:  fringe 
benefits  are  much  the  same  as  those 
for  other  types  of  clerical  employees. 
For  specific  information  about  fringe  , . 
benefits  for  telephone  company  j)pr^ 
erators,.see  the  statement  on  the  tele- 
phone industry^  elsewhere  in  the 
Handbook.       '  -  ^ 


^  Many  operators  employed  by  tele- 
phone companies  are  members  of  the 
Colmmunications  Workers  of  Amer- 
ica, the  International  Bf otherhood  of 
Electrical  Workers,  and  the  Tele- 
com m-uni'ca'tions  International 
Union. 

■     ^  ■.  ■  ■ 
Sources  of'^dltionai 
information 

For  more  details  about  employ- 
ment opportunities,  contact  the  tele- 
phone company  in  your  community 
or  local  offices  of  the  unions  that 
represent  telephone  workers.  Fbr 
geif eral  information  on  teleirtlWfie  op- 
erator jobs,  write  to: 


TelecommunicaUbns  International.  Union, 
P.O.  Box  5<fe2.  Hamden,  Conn.  06518, 

United States  Independent  Telephone  Associ- 
^-^tion,  1801  K  St.  NW.,  Suite  1201;  Wash- 
i^gton,  P.C.  20006. 

International  Brotherhood  of  Electrical  Work- 
ers. 1200  15th  St.  NW.,  Washington,  D.C. 
20005. 


•  ■       •     ■   ■  ■  ■ '  • ' 
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EDUCATIOH  AND  RELATED  OCCUPATIONS 


The  importance  of  an  e^ju^tion.  an  agrarian  economy,  \we  have 
has  grown  considerably  since  the  evolved  into  a  highly  sophisticated, 
birjh  of  our  Nation.  Once  primarily    technical,  and  urban  society,  Ma- 


Education'and  related  occupations,  1976 


5%  of  total  employment 
in  all  occupation^ 


chinery  and  products  never  envi- 
sioned before  are  cons|antly  being 
invented,  calling  for  new  jobs  and 
skills  to  produce  and  use  them.  As  a 
result,  more  educated  workers  are 
ne/eded  to  fill  a  variety  of  positions  at 
all  levels  of  society.  / 

In  addition,  as  our  economy  has 
prospered,  it  has  allowed  people 
more  time. for  personal  development 
and  leisure.  No  longer  required  to 
labor  from  early  morning  until  dusk, 
workers  have  sought  ne^  avenues  for 
personal  enrichment.. Adult  educa- 
tion and  craft  courses,  for  example, 
draw  increasingly  larger  numbers  of 
interested  students. 

Teachers,  teacher  aides,  and  li- 
brarians play  vital  roles  in  the  educa- 
tion pf  people  of  all  ages«  In .  large 
urban  classrooms  or  rural  county  li- 
braries, teachers  and  librarians  are 
the  people  we  turn  to  for  informa- 
tion. These  occupations  are  dis- 
cii^sed  in  the  following  sections. 


■/ 
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Ti|ACHING  OCCUPATIONS 


Most  people  would  agree  that 
education  is  a  life-long  process.  At 
every  age  we  )eam  from  our  friends, 
family,  andassociatesr; We  also  teach 


ptfiers'along  the  way,  often  unwit- 
tingly. But  perhaps  our  most  influen- 
tial educational  experiences  occur 
during  the  years  of  formal  education. 


.   '           '             ■                                                     '                                         •  • 

Changing  eninllmetit  levels  will  be  the  primary  factors 
affecting  employment  of  teachers  through  1985 

*  *■ 

School  enrollment  . 

Miiiiqnsor  40 
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35 

.  i  • 
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'       .  0 

-     1965  .         1970  .          1975           1980  '         1985  ^  ■ 

86uica:  NsilonaJC«nt*r  for  Educational  Stat  iatica  ' 

Employment  of  teachers  generally  will  follow 
enrollment  trends,  rising  or  falling  according  to  the 
number  of  students  through  1 985 


Erfiploymeht  (in  thousands) 

1.600 


1965    .  1970 

Source:  Nationii  Canter  fOr  Educ«t<orAl  Statistics 


During  those  years,  students  explore 
themselves  and  learn  about  matiy 
subjects.  They  make  career  decisions 
and  train  for  productive  work.  Most 
significantly,  they  learji  'to  think  for 
themselves. 

Today,  more  than  3  million  tea^ch- 
ers  are  involved  at  all  levels  of  this 
educational  proce^.  Teachers  work 
with  people  of  all  ages  in  a  variety  of 
different  subjects.  Some  teach' 
youngsters  in  their  first  years  away 
from  home,  while  others  work  pri- 
marily with  adults  who  are  taking 
courses  to  expand  or  change  their  job 
potential,  or  as  a  source  of  recre- 
ation. Some  teachers  are  members  of 
other  professions  who  instruct  part^ 
time. 

'Detailed  informatipn  on  teaching 
occupations  and  the  outlook  for 
teachers  |^i;ough  the  mid-1986's  is 
presem^lH.  following  state- 
ments. 


KINDERGARTEN  AND 
EL^MEKTARY  SCHOOL 

TEACHERS  ^ 

(b.O.T.  092.228) 

NaturiB  of  thii  Work 

Kindergarten  and  elementary 
school  teachers  play  a  vital  role  in 
the  development  of  children.  What  is 
'learned  or  not  learned  in  tiiese  early 
years  can,  to  a  large  measure,  shape 
.  students  views  of  themselves,,  the 
'  world  and  the  process  of  education. 
Kindergarten  .   and  elementary 
school  teachers  must  introduce  chil- 
dren-to  the  "basic  concepts  of  mathe- 
matics, language,  science,  and  social 
studies  to  provide  a  sound  founda- 
tion foT  more  advanced  study  in  the 
higher  grades.  They  also  try  to  instill 
in  the  students  good  study  and  work 
habits  and  an  appreciation  for  learn-, 
ing  while  closely  watching  and  evalu- 
ating each  child*s  performance  and 
potential. 

Elementary  school  teachers  often 
devise  creative  means  to  present  a 
specific  subject  matter.  They  may 
use  films,  slides,  computers,  or  devel- 
op instructional  games.  They  also  ar- 
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ftomantary  scIkk>I  teachers  Instmct  a  single  group  of  children  in  several  sublects. 


.  range  class  trips,  speakers,  and  qlass 
projects.  All  of  this  v/ork  involves 
much  time  and  effort,  often  after  the 
regular  sdhool  day  is  finished. 

Teachers  also  are  concerned  with 
the  social  development  and  health  of 
^eir.  students.  They  study  each 
child*s  interaations  with  his  or  her 
Classmates  and^iiscuss  any  problems 
with  the  parents.  Teachers  may,  for 
example,  meet  with  the  parents  of  a 
child  who  habitually  resists  authority 
to  discover  t|ie  causes  of  these  ac- 
tions and  work  out  a  solution.  Teach-  " 
ers  also  repdrt  any  possible  health 
*  problems  to  parents  .and  /school 
health  officials.  The  teacher's  prima- 
ry concern  is  to  insure  that  each  chi^ 
receives  as  much  personalized  h^P 
as  required. 

Most  elementary  school  teachers 
instruct  a  single  grpup  of  children  in 
several  subjects.  In  some  scHools, 
two  teachers  or  more  "team  teach" 
"  and'  are  jointly  responsible  for  a 
group  of  students  or  for  a  particular  . 
subject.  An  increasing  number  of  ele- 
mentary school  teachers  specialize  in 
pne  or  two  subjects  and  teach  these 
subjects  to  several  classes.  Some 
teach  special  subjects  such  as  music, 
art,  or  physical  education,  while  oth- 
ers teach  basic  subjects  such  as  Eng- 
lish, mathematics,  Qr  social  studies. 

Teachers  participate  in  many  ac- 
tivities outside  the  classroom.  They 
generally  must  attend  regularly 
"  scheduled  faculty  meetings  and  may 
serve  on  faculty  committees,  such  as 


those  to  revise  curricula,  or  to  evalu- 
ate the  school's  objectives  and  the 
student's  performance.  Teachers  also 
may  supervise  after-school  activities 
such  as  glee  clubs,  drama  clubs,  or 
arts  and  crafts  classes.  To  stay  up-to- 
date  on  educationaf  materials  and 
teaching  techniques,  they  participate 
in  workshops  and  other  inservice  ac- 
tivities, and  take  courses  at  local  cq|- 
leges  and  universities.  ^ 

A  growing  number  of  elementary 
school  teachers  have  aides  to  do  sec- 
retarial work  and  help  supervise 
lunch  and  playground  activities.  As  a 
result,  teachers  can  be  free  from  rai^ 
tine  duties  to  give  mqre  individual 
attention  to  students. 

Places  Of  Employment 

Abou^  1.4  million  p^ple  worked 
as  elenientary  school  teachers  in 
1976.  Most  elementary  teachers 
work  in  public  schools  that  have  six 
grades;  however,  some  teach  in  mid- 
dle schools — schools  that  cover  the  3 
or  4  years  between  the  lower  elemen- 
tary^ grades  and  4  years  of  high 
school.  Only  about  1 3  percent  of  ele- 
mentary school  teachers  work  in 
nonpublic  schools. 

A  large  proportion  of  all*public 
elementary  school  teachers  teach  in 
urban  areas,  including  cities  and 
their  suburbs. 

Training,  Other  Qualifications, 
and  Adviancement 

All  50  States  and  the  District  of 
Columbia  require  public  elementary 
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school  teachers  to  be  certified  by  the 
department  of  education  in  the  State 
in  which  they  work.  Some  States  also 
require  teachers  in  private  and  paro- 
chial schools  to  be  certified. 

To  qualify  for  certification,  a 
teacher  must  have  a  bachelor's  de- 
gree from  an  institution  with  an  ap- 
proved teacher  education  program. 
Besides  a  bachelo*^  decree,  which 
provides  the  necessary  liberal  arts 
badftground.  States  requirerthat  pro- 
spective teachers  have  student- 
teaching  ^nd  other  education 
courses. 

In  1976,  _14  States  required  teach- 
ers to' get  supplementary  postgrad- 
uate educatiovl — usually  a  master's 
degree  or  a  fifth  year  of  study — after 
their  initial  certification.  Some  States 
required  U.S.  citizenship;  some  an 
oath  of  allegiance;  and  several  a 
health  certificate. 

LxK:al  school  systems  sometimes 
have  additional  requirements  for  em-, 
ployment.  Students  should  write  to 
the  local  superintendent  of  schools 
and  to  the  State  department  of  edu- 
cation for  information  on  specific  re- 
quirements in  the  area  where  they 
want  to  teach. 

In  addition  to  meeting  educational 
and  certification  requirements, 
teachers  shouM.^  Creative,  depend- 
able, and  pat ieiit.  Most  important, 
they  should  want  to  *be  directly  in- 
volved in  the  educational  afid  emo- 
tional development  of  children. 
Competence  in  hiandling /Classroom 
situations  also  is,  important.  ^ 

As  a  teacher  g^Aiis  experience,  he 
or  she  may  advance  within  a'  school 
system  or  transfer  to  another  which 
recognizes  experience  and  has  a 
higher  salary  scale.  Some  feachers 
may  advice  to. supervisory,  admin- 
istrative, or  sp>ecia]ized  positions.  Of*- 
ten,  however,  these  positions  require 
additional .  training  and  certification. 
As  a  result,  for  most  teachers,  ad- 
vancement consists  of  higher  pay 
rather  than  more  responsibility  or  a 
higher  position. . 

Employment  Outlook 

Kindergarten  and  elementary 
school  teachers  are  expected  to  face 
competition  for  jobs  of  their  choice 
through"  the  mid-1980's.  If  pattern^ 
of  entry  and  reentry  to  the  profession; 
continue  in  line  with  past  trends,  the 
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number  of  persons  qualified  to  teach 
in  eleihentstfy  schools  will  exceed  the 
number  of  openings. 

The  basic  sources  of  teacher  sup- 
ply are  recent  college  graduates 
qtiaiified  to  teach  at  the  elementary 
l^vel  and  teachers  seeking  reentry  to 
the  profession.  Reentrants,  although 
\  more  experienced,  will  face  increas- 
ing competition  from  new  graduates, 
who  command  lower  salaries  and 
have  more  recent  training. 

Piipil  enrollment  is  the  basic  factor 
underlying  the  need  for  teachers.  Be- 
cause of  fewer  births  in  the  1960  s, 
elementary  enrollments  have  been 
on  the  decline  since  1967,  when  they 
peaked  a,t  nearly  32.  million.  The  Na- 
tional Cisnter  for  Education  Statistics 
projects  that  by  the  downward 
enrollment  trend  will  halt  a  level  of 
28  n^Uion^  and  enrollments  again 
will  aOTance  to  about  29  million 
1985.  , 

Teachers  will  be  needed  to  fill  new' 
positions  created  by  larger  enroll- 
ments; to  replace  those  who  are  not 
now  certified;  to  meet  the  expected 
pressure  for  an  improved  pupil- 
teacher  ratio;  and  to  fill  positions  va- 
cated by  teachers  who  retire,  die,  or 
leave  the  profession  for  other  rea- 
^ns.  • 

However,  a  decline  in  the  profject- 
,ed. number  of  children  bom  over  the 
ext  decade  could  lessen  the  demand 
for  teaphers.  While  the  trend  has  not 


blished,  sincfe  1970 
lUed  to  have  fewer 
difi^'  to  a  recent 
fOi'cbntinue  hav- 
;th^h  Weire  ||pm-^ 
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/Ijfcen  clearly 
v  wbmeh  ha  ^ 
cliiildren 
survey^  t! 
•  in^  l^nTi? 

moniO;^^^   

.  .  Sevbi^l^Mfs  bou^ 
'  look  for  teiEu:hers.  Increased,  e^npli^i^^^^^ 
'  sis  on  early  childhood  eda^Uortv'<ift^^ 
spe^cial  programs  f6r  disadvantaged  , 
children,  and  on  individuaff^^instfuc-v 
tion  may  result  in  larger  enrollments,  ^ 
smaller  student-teacher  ratios,  and 
.  consequently  an  increased  need^for 
teachers.  Possible  budget  restraints 
for  educational  services,  oh  the  other 
hand,  might  limit  expansion. 

Earnings  ^nd  Working 
Condnlins 

According  to  the  National  Educa- 
tion Association,  public  elementary 
school  teachers  averaged  $11,870  a 
year  in  1976,  Average  earnings  in 


1976  were  more  than  one  and  one- 
third  times  as  much  as  the  average 
earnings  for  all  nonsupervisbry  work- 
ers in  private  industry,  except  farm- 
ing. Generally,  States  in  thet^orth- 
east  and  in  the  West  paid  the  highest 
salaries.       *j  ^ 

Collective  bargaining  agreements 
cSver  an  increasingly  large  number 
of  teachers.  In  1976,  31  States  ,had 
enacted  laws  that  required  collective 
bargaining  in  the  teacher  contract 
negotiation  process.  Most  public 
school  systems  that,  enroll  \flOO  stu- 
dents- or  more  bargain  With  teacher 
organizations  over  wages,  hours,  and 
the  terms  and  conditions  of  employ- 
ment. . 

Public  school  systems  enrolling 
6,000  or  more  pupils  paid  teachers 
with  f  a  bachelor's .  degree  average 
starting  salaries  of  $8,233  a  year  in 
1974-75.  Those  with  a  master's  de- 
jee  earned  a  starting  average  of 
59  a  year. 

blic  elementary  school  teachers 
d  an  average  of  about  36-1/2 
\yee1c  in  1976.  Additional 
time  dt»eaLpreparing  lessons,  grading 
reports,  attending 
meetings,  and  si^srvising  extracur- 
ricular activities  increased  ^^the  total 
number  of  hours  to  about  46. 

In  addition  to  their  regular  teach^ 
in^  assignments,\some  elementary 
'  School  teachers  teach  summer  ses-' 
sions,  take  courses,  or  work  at  other 
Jobs,  such  as  camp  counseloi^.  Most 
elementj3;ry  .scl>opl .  j^^^^  a 
tradiiionaliX>^ 

>dho^  ■ 
y^ar-roiirtd^^ 

'  a)4d:iii.aveS^^  .b'i:eak. 


the  .j^K^^lf^m 

Weilkij^gy'fcTC  Mtting  6n 

thiB  fldori  iFor  example,  kindergarteit 
teachers  may  joiri  their  ;students  on 
the  floor  to  finger  paint,  cut  out 
pictures,  or  do  other  crafts. 

Employment  in  teaching  is  steady, 
ancl  business  conditions  usual^  do 
not  affect  the-market  for  teachers..  In  * 
1976,  38  States  and  the  District  of  y 
Columbia  had  tenure  laws  that  in- 
sured/the jobs  of  teachers  who  had 
successfully  taught  for  a  certain  num- 
ber of  years.  2-2^ 


Sources  of  Additional 
information 

Information  on  schools  ahd  certifi- 
cation requirements  is  available  from 
local  school  systems  and  State  de^. 
partments  of  education. 

Information  on  the  Teacher  Corps, 
internships,  graduate  fellowships, 
and  other  information  on  teaching 
be  obtained  from: 

U.S.  Department  of  Health,  Education,  and 
Welfare,  Office  of  Education,  Washing- 
ton, D.C.  20202. 

Other  sources  of  general  informa- 
tion are: 

American  Federation  of  Teachers,  1012  1 4th 
St.  NW.,  Washington,  D.C.  20005. 

National  Education  Association,  1 201  16th  St. 
NW.,  Washington,  D  C.  20036. 


^SECONDARY  SCHOOL  ^ 
TEACHERS 

(D.O.T.  091.228) 

Nature  Of  the  Work 

The  high  school  years  are  the  ybars 
of  transition  from  childhood  to 
young  adulthooct-  They  are  the  years 
when  students  delve  more  deeply 
into  subject  matter  introduced  in  ele- 
mentary school  and  Team  more  about 
themselves  and  the  world.  It  is  also  a 
time  of  preparation  for  their  future 
lives  as  citizens  and  jobholders.  Sec- 
lohclary^sohbol  teachers  have  a  direct . 
ifoiet.in  t his  pirbcess.  . 
;  ■  K^JTiiB;^^^^  of  the  sec- 

Qiidary  school  teacher  is  to  instruct 
stuidterits  in  a  specifip  subject  such  as 
English,  mathematics,  social  studies, 
or  science.  Within  a  teacher's  sper 
cialized  subject  area,  he  or  she  may 
teach  a  variety  of  courses.  A  social 
studies  teacher,  for  example,  may  in- 
struct two  9Mi  grade  classes  in 
American  History,  two  12th  grade 
classes  in  Contemporary  American 
Problems,  and  another  class  in  World 
Geography.  For  each  class,  the 
teacher  develops  lesson  plans,  pre- ' 
pares  and  gives  examinations,  and  ar- 
ranges other  activities,  such  as  a  class 
project  to  devise  an  urban  redevelop- 
ment plan  for  the  city. 

Teachers  also  must  design  their 
classroom  presentations  to  meet  the 
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TaactMrs  must  ttrlv( 


individual  needs  ^|d  abilities  of  their 
situdents.  They  m'^arrange  tutoring 
for  students,  gjive  advanced  assign- 
ments Jor  highly  motivated  pupils. 
Recognizing  the  needs  of  each  stU|^ 
dent  can  be  difficult  because  most 
teachers  conduct  five  separate 
classes  a  day. 

.  Teachers  use  a  variety  pf  instruc- 
tional materials  includfinjg  films, 
slides,  and  computer  terminals.  They 
also  may  arrange  for  speakers  or  trips 
to  supplement  their  classroom  lec- 
tures such  as  a  visit  to  the  planetar- 
ium aftQr  a  discussion  on  the/€arth's 
rotation.  '  / 

Some  teachers  train  students  for 
specific  jobs  after  graduation  such  as 
welding,  automechahics^^or  distribu- 
tive education.  These  teachers 
struct  with  the  actual  tools  of  th^ 
trade  whether  they  be  adding  ma- 
chines or  an  8-cylinder  car  engine. 

Secondary  school  teachers  also  su- 
pervise study  halls  and  homerooms, 
and  attend  meetings  with  parents  and 
school  personnel.  Often  they  work 
with  student  groups  outside  of  class 
to  help  solve  specific  problems. 
Teachers  also  participate  in  work- 
shops and  college  classes  to  keep  up- 
to-date  on  their  subject  specialty  and 
on  current  trends  in  education. 

In  recent  years,  teachers  have  been 
able  to  spend  more  time  teaching  due 
to  the  increased  availability  of 
teacher  aides  who  perform  secretar- 


ial work,  grade  papers;  and  do  other 
routine  tasks.  / 

Places  of  Employment 

In  1976,  more  than  T  million 
teachers  taught  in  secondary  schools. 
More  than  90  percent  of  them  taught 
in  public  schools./Although  they 
work  in  all  parts  of  the  country, 
teachers  are  concentrated  in  cities 
and  in  suburban  areas. 

According  to  a  recent  survey, 
slightly  more  than  one-half  of  all 
public  secondary  teachers  teach  in 
senior  high  schools;  about  one-third 
teach  at  tbe  junior  high  level.  About 
one-tenth  teach  in  junior-senior  high 
'schools,  and  a  very  small  number  are 
elementary-secon^ry  combination 
teachers.  <? 

Training,  Other  Qualifications, 
and  Advancement 

<A11  50  States  and  the  District  of 
Columbia  require  public  secondary 
school  teachers  to  be  certified.  Many 
States  also  require  certification  of 


h^ve  specified  that  a  secojidary 
school  teacher  must  get  additional 
education,  usually  a  fifth  year  of 
study  or  a  master's  degree,  within  a 
certain  period  after  beginning  em- 
ployment. As  a  result,  more  and 
more' secondary  school  teachers  are 
obtaining  advanced  degrees. 

The  educational  requirements  foi* 
secondary  school  teachers  vary  by 
State  and  by  s'chool  system.  Ap- 
proved colleges  and  universities  in 
every  State  offer  programs  th^  in-f 
elude  the  education  courses  and  the 
student-teaching  that  States  require. 
They  also  offer  the  academic  'courses 
that  are  necessary  to  qualify  teachers 
in  the'  various  subject  specialties- 
taught  at  the  secondary  level. 

States  and  local  jurisdictions^ften  ^ 
hive  general  teacher  requirements^ 
such  as  the  recomnrendatioif  of  the 
college,  a  certificate 'of  health,  and 
U.S.  citizenship.  Prospective  teach- 
ers may  get  complete  information  on 
such  educational  and  general  re- 
quirements from  each  State  depart- 
ment of  education  and  from  the  su- 
perintendent of  schools  in  each 
community. 

Aside  from  educational  require- 
ments, a  secondary  school  teacher 
must  want  to  work  with  young  peo* 
pie,  have  an  intere^  in  a  special  sub> 
ject,  and  have  the  ability  to  motivate 
students  and  to  relate  knowledge  to 
them. 

Education  and  experience  provide 
the  primary  ^basis  for  advancement, 
usually  in  the  form  of  higher  salaries 
rather  than  a  different  job.  Advance- 
ment to  supervisory '-and  .  administra- 
tive positions  usually  requires  at  least 
1  year  of  professional  education  be- 
yond the  bachelor's  degree  and  sev- 
eral years  of  Successful  classroom 
teaching.  Only  a  small  proportion  of 
secondary  school  teachers,  however, 
advance  to  administrative  positions. 

Some  experienced  teachers  with 
speciific  preparation  may  work  as 
special    school    service .  personnel. 


secondary  teachers^  in  private  and^  ^uch  as  school  psychologists,  reading 


parochial  schools. 

The  minimum  educational  riequire^ 
ment  for  certification  is  a  bachelor's 
degree.  In  1976,  the  District^of  Co- 
lumbia was  the  only  jurisdiction  re- 
quiring a  master's  degree  for  initial 
certification  as  a  senior  high  school 
'teacher.  Fourteen  States,  however, 
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specialists,  or  guidance  counselors. 
Often  these  jobs  require  special  certi- 
fication as  well  as^special  education. 

Employment  Outlook 

The  supply  pf  secondary  school 
teachers  through  the  mid-1980's  will 
greatly  e^cceed  anticipated  require- 
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 .        ments  if  past  trends  of  entry  into  the 

\  .  profession  continue.  As  a  result,  pro- 

(  ,  ^  spective  teachers  are  likely  to  face 
keen  competition  for  jobs. 
•  %The  prime  purees  of  teacher  sup- 
ply, are  recent  college  graduates 
qualified  to  teach -secondary  school 
and  teachers  seeking  to  reenter  the 
profession.  Although  reentrants  have 
experience  in  their  favor,  many" 
schools  ni ay  prefer  to  hire  new 

>*  graduates  who  command  lower  sala- 

•       ries  ^lid  whose  training  iS;more  re- 
cent: * 

Pupil  enrollment  is  the  basic  factor 
underlymg  the  den)and  for  teachers. 
Jhe  Nationlal  Center  for  Education 
Statistics  projects  that  enrollment  in 
secondary  schools  will  decline  and, 
in  turn,  reduce  the  demand  for  teach- 
ers. As  a  result,  over  the  1976-85 

^  period,  nearly  all  teaching  positions 

.  will  stem  from  the  need  to  replace  ' 
teachers  who  die,  retire,  or  leave  the 
profession  for  other  reasons.  Thus, 
an  increasing  proportion  of  prospec- 
tive teachers  wilP  have  to  consider 

'  ^  ■       alternatives  to  secondary  school 
'  teaching.  ^ 

^  Although  the  overall  outlook  for 

secondary  teachers  indicates  a  highly 
competitive  market,,  employment 
^  conditions  may  be  vAorn  favorable  in 
certain  fields:  According  to  a  recent 
survey,  the  supply  of  teachers  of  vo- 
cational subjects  was  not.  adequate  to 
meet  the'  demand.  Mathematics, 
natural  sciences^.and  physical  scienc- 
es should  *not  experience  as  large  an 
-  ,  ^  oversupply  as  som^  other  Subjects. 

Earnings  and  Working 

Conditions  o 
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.  According  to  the  NationaMEduca- 
.  tiop  Association, ^public  secondary 
school  teachers  averaged  $12,395 
per  year  in  1976.  This  is  1  1/2  times 
the  average  for  nonsupervisory  work- 
ers in  private -industry,  except  film- 
ing. Generally,  salaries,  were  higner 
in  the  Northeast  and  iii  the  West  than 
they  \yere  in  the  Southeast  and  in  the 
Middle  States. 

In  school  systems  ^ith  enrollments 
of  6,000  or  more,  beginning  teachers 
with  a  bachelor's  degree  earned  aver- 
age salaries  of  $8,233  in  the  ^choof 
year  J  974-75.  iNew  teachers  with  a 
master's  degree  started  atf^$9\\59  a 
year.  Beginning  teachers  poind  ex- 


pect regular  salary  increases  as*they 
gained  experience  and  additional 
education. 

A  recent  survey  of  public  school 
teachers  indicated  that  the  averag'e 
required  school  week  for  those  in 
secondary  'schools  was  37^hours. 
However,  Vhen  dll  teaching  duties, 
including  meetings,  lesson.;  prepal^a- 
tion,  arid  other  necessary  tasks'  are 
taken  into  consideration,  the  total 
number  of  hours  spent  working  each 
week  was  slightly  more  than  48. 

Vin  some  schools, '^teachers  receive 
supplementary  pay  for  certain 
school-related  activities  such  as 
coaching  in  sports  and  working  with  . 
'student&/in  extracurricular  activities, 
such  as  music,  dramatics,  or  school 
publijCations.  'Some  public  school 
teachers  also  .work  in  their  school 
systems^during  the  summer.  Others 
hold  summer  jobs  outside  the  school, 
system.     ^  * 

While  many  teachers  work  the  tra- 
ditional 9-month  schoo]  year  ^ith  a 
3-month  summer  vacation,  some  dis- 
tricts have  converted  to  a^year-round 
schedule.' Teachers  on  thisvtype'  of 
schedule  may  work  8  weeks,  be  on 
vacatioilf  for  1  week,  and  have  a  5- 
Week  midwinter  break.  Laws  in  38 
States  and  the  District  of  Columbia 
ensure  the  employment  of  those  who 
have  achieved  tenure  status.  Lawsre- 
quiring^collective  bargaining  of 
wages,  hours,"and  the. terms  a^d  con- 
ditioi\s  of  employment  cover  increas- 
ing numbers  of  teachers. 

■ 

Sources.^ Of  Additional 
Information 

mation  on  schools  and  certifi- 
zati^O^e^iuirements  is  available  from 
locaiNScJiool  sy stents  and'  State  de- 
partments.of  education. 

Information  on  the  Teacher  Corps, 
internships,  graduate  fello>yships, 
and  other  information  on  teaching 
may  be  obtained  from: 

U.S.  Department  of  Health,  ^ucation,  and 
Welfare,  Office  of  Education, "Washing- 
ton, D.e.  20202. 


rces  of  gen^eral  inform  a- 


AmericaftFe^iCration  of  teachers,  1012  14th 
St.  Nwff^^ashington,  D.C.  20005. 

National  Education  Association,  1201  16th  St. 
NW.,  Washington,  D.C.  20036. 
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COLITEQE  AND 
UNIVERSITY  TEACHERS 

^  (b.O.T.  090. 1 68  and  .228) 

^     Nature  of  thflPWork  ^ 

'Each  year  thousands  of  Americans 
enter  college,  ^ome  view  college  as  a  ' 
personal  enrichment  experience. 
Others  seek  higher  education  to  ob- 
tain a  lucrative  and  interesting  job. 
Many  persons  atte^  college  for  a 
variety  of  reasons.  To  meet  these  di- 
versified demands,  colleges  and  uni- 
versities hire  well-educated  teachers^ 
^to  provide  instruction  in  various  sub- 
jects. 

The  -primary  function  of  the  col- 
lege or  university  teacher  is  to  pre- 
sent  an  in-depth  analysis  of  a  particu- 
lar subject  matter.  .Many  teachers 
conduct  a  variety  of  courses  such  as  a 
basic,  freshman  English  composition 
course  and  an  advanced  poetry  class  * 
for  students  majoring  in  English. 
Many  instruct^undergraduates  only, 
while  some  instruct  both  undergrad- 
uates and  graduate  students.  Still 
fewer  instruct  only  graduate  stu-*' 
"dents.  Usually,  the  more  experienced 
and  educated  teachers*  condi^t  the 
hig}^r  level  classes. 

College  and  uj?iversity  teachers 
use  various  wesentatidns  in  their 
classes,  depending  on  the  subject,  in- 
terest, and  level  of  their  students. 


ProfMtor  instructing  t«aeli«r  •<fiic«tlon 


In  addNloii  IOct)M^ti4>gtP«ticip«t«  in  profMslonal  actlvltlM  and 
conduct  rasanp^. 


;  Some  conduct  large  lecture  classes 
y.  for  baiaic  courses  while  others  lead 
advanced  seminars  with  only  a  few 
students.  SiiU  others  w'ofk  primarily 
in  laboratories  for  subjects  such  as 
biology,  engineering,  or  chemistry. 
.  Some  teachers  have  ^e  aid  of  teach- 
ing a^  who  asua^ly  are  study- 
.  ;ing  for  advanced  degrees.  Closed^cir- 
^  cuit  television,  tape  recorders,  and 
other  machines  frequently  are  used. 
"    To  .be  effective,  college  teachers 
ymust  1ceep  up^  with  developments  in 
-    their  field  by  reading'current  materi- 
ai».partici|tating  in  professional  ac- 
tivities, and  conducting  reseiarfh. 
.  Some  publish  books  and  articles.  The 
importance  of  reseai^h  and  publica- 
tion Varies'from  one  institutional  lev- 
el to  another.  For  example,  a  recent 
surv^  indicated  that  more  than  one- 
third  of  the  Ph,  p.  faculty  in  doctor- 
ate level  science  and  engineering  de- . 
partments  spent  more  than  half  of 
their  time  in  research  activities:  Re- 
search usually  is  stressed  more  at  4- 
year  colleges  and  universities  than  at 
junior  and  community  colleges. 

In  addition  to  time  spent  on  prepa- 
ration^ instruction,  and  ev^ation, 
college  and  university  teachers  par- 
ticipate in  faculty  activities;  work 
with  student  organizations  and  act  as 
student  advisors;  work  with' the  col- 
lege administration;  and  in  other. 


ways,  serve  the  institution  and  the 
community.  Those  who' are  depart- 
ment heads  have  supervisory  and  ad- 
ministrative duties. 

Places  of  Employment 

hi  1976,  about  593,000  teachers 
worked  in  more  than  3,000  colleges 
and  universities.  About  70  percent  of 
them  taught  in  public  in8titu||ens.  An 
estimated  441,000,  were  fuil.-time 
senior  staff;  about  4  45,001)  were 
part-time  senior  staff;  and  7,000 
were  ^full-time  junior  instructors.'  In 
addition,  there  were  jthous'ands  of 
j)art-time  assistant  instructors,  teach- 
ing fellows,  teaching  assistants,;  or 
laboratory  assistants^who^  aided  these 
teachers  wKIie^sTudying  for  their  ad- 
vanced degrees. 

Of  full-time  fs^ulty,  about  one- 
third  teach  in  universities;  about  two- 
fifths  work  in  4-year  colleges;  and 
abbirt  one-fifth  teach  in  ^year  col- 
leges. About  two-thirds  of  the  faculty 
^ in.  universities  and  4-year  colleges 
teach  in  public  institutions;  more 
thanSiine-tenths  of  the  faculty  ih  2- 
year  institutions  work  in  public  ju- 
nior and  community  colleges. 

Trainingi  Othar  Qualifications, 
and  Adyancamant 

Most  college  and  university  faculty 
^  are  classified  in  four  academic  ranks: 


OCClJPAlW^AL  OUTLOOK  HANDBOOK 


instructor?*  asslM^nt  professoVs,  asso- 
ciate pr^^^'^^rs,  and  full  professors. 
About  7^  Percent  of  all  faculty  are 
assistantf  ^^ciate,  or  full  professors,  ^ 

-  with  the  ^ree  ranks  equally  distrib- 
uted- Twf^ty  percent  are  instructors. 

^ost  ^"experienced  persons  are- 
hired  as  {"sectors  and  must  have  at 
least  a  iri^ter's  degree.  To  advance 
to  higher  "^nks,  instructors  need  adir^ 
ditional  ^''^ining  plus  experience. 
Assistant  Professors  usually  need  a 
year  of  ^^duate  study  beyond  ,the 
master's  ^^gree  and  at  least  a  year  or 
.two  of  e>^Perience  as  an  instructor. 
Appointi<*®nt8  as  associate  professort 
frequently  demand  the  doctoral^de- 

^  gree  and  ^n  additional  3  years  or 
mor?  of  college  teaching  experience. 
For  3  6tll  professorship,  the  doctor- 
ate, extc'^sive  teaching  experience,  , 
and  publi^^ed  articles  and  books  usu- 
ally ?re  ^^ntial.  \  ^ 

In  addition  to  advanced  study  and 
college-l^^el  teachiw  experience, 
outstandi"S  academic,  administra-  . 
tive,  and  Professional  contributions 
influence  ^dviancement.  Research, 
publicatip"*  and  work,  experience  in 
a  subject  ^ea  may  hasten  advance- 
ment. V  ^  ^ 

Ef^ploymant  Outlook 

College  and  university  teaching 
candidate  are  expected  to  face  keen 
corhpctiti^i^  through  the  mid-1980's.  , 
Ahhough  ^^niaflid  for  these  teachers 
is  expeci^^  to  increase,  the  number 
of  ma8tcr>  and  Ph.  D.  degree  recipi- 
ents  ifi  exf^cted  to  greatly  exceed  all; 
opening's  resulting  ffom  growth  and' 
scparatioi'*  from  theTrofessipn.  The 
number  of  D.  recipients  alone,  in 
fact^  is  liicely  to  exceed,  the  expected 
number  openings.  Therefore,  an 
increasing  Proportion  of  prospective 
college  (^achers,  especially  those 
with  only  ^^aster's  degrees,  will  have 
to  seek  n^^academic  jobs.  Govern- 
ment and  Private  industry  sl^ould 
provide  s^nie  positions,  but  some  . 
persons  t^^^ding  graduate  degrees 
may  find  >^  Necessary  to  enter  occu- 
pations  th^^  have  not  traditionally  re- 
qi^red  ad^^'^ced  study* 
\  Tho8e  seeking  a  teaching  position 
will  find  the  best  opportunities  at 
public  coll^Ses  and  universities. 

The  b^^^  factor  underlying  the 
demand  f<^.  teachers  is  college  en- 
rollment. Paring  the  1960's  iEind  ear- 
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\y.  1970's,  teacher  employiiient  ex- 
panded due  to  growth  in  both  the 
number  of  cbllege-age  persons  and 
the  proportion  of  18-  to  21 -year-olds 
enrolled  in  college.  Enrollments  are 
expected  to  increase  through  the 
mid-1980*s  and  then  Recline  some- 
what, but  to  a  level  higher  than  at 
present.  As  a  result,  the  total  number 
V  of  teachers  needed  oj^t  the  period  is 
expected  to  riSe. 
.^The  type  and  l^vel  of  the  institu 
ti6n  and  thgjwrt^t  to  which  it  wishes 
to  upgrade  its  faculty  also  will  influ- 
ence the  demand  for  teachers.  Al- 
though enrollments  in  the  1970*s  are 
expected  to  stabilize  in  4-year  colleg- 
es and  universities,  njany  institutions, 
including  junior  and  community  col- 
leges, may  want  to  hire  additional  Ph. 
p.'s  to  upgrade  their  faculties.  This, 
'  coupled  with  zip  increasingly  large 
supply  of  Ph.  ^.'s,  wiM  m^e  it  espe- 
cially difficult  for  masteV's  degree 
holders  to  find  teaching  positions  iii 
4-year  institutions. 

Earnings  and  Working 
Conditions 

Earnings  varied  widely  according 
to  faculty  rank  and  type  of  institu- 
'  tion.  In  general,  teacher^  in  public 
\ institutions  (in  both  2-year  and  4- 
year  schools)  averaged  higher  sala- 
ries than  teachers  in  private  schools 
in  1975-76.  Salaries  ranged  from  an 
average  minimum  of  $7,272  for  in- 
structors in  private  2-year  institu- 
tion^V  to  an  average  maximum  of 
*  $36,387  for  professors  at  4-yeanpub- 
lic  institutii^s. 

In.  1975-76,  about  one-third  of  all 
institutions  paid  according  to  salary 
schedules  by  rank.  On  the  average, 
more  public  than  private  institutions 
had  these  schedules.  In  institutions 
without  schedules,  a  college  senate 
often  determined  salaries  according 
to  a  general  set  of  criteria.         <  * 

Since  aboint  2  out  of  3  college 
teachers' hav!b  9-  to  10-month  don- 
tracts,  many  nave  additional  summer 
earnings  from  research,  writing  for 
V  publication,  or  other  employment. 
Royalties  and  fees  for  speaking  en- 
gagements may  provide  additional 
earnings.  Some  teachers  also  unde;*-. 
take  additional  teaching  or  research 
projects  or  work  a$  consultants. 


V 

College  and  university  teachers 
also  may  enjoy  certain  benefits,  in- 
cluding tuition  waivers  fipr  depen- 
dents, npusing  allowances,*-travel  al- 
lowances, and  paid  leaves  of 
absence.  Colleges  typicaljy  grant  a 
semester's  leave  after  6  or  7  years  of 
employment. 

About  85  percent  of  .all  college 
ai^dviiQ^vetsity  teachers  work  in  insti- 
tut^hs  that  have  tenure  systems.  Of 
tl5^  full-time  teachers  employed  in 
tfiese  .institutions,  over  one-half  are 
tenured.  Under  "a  tenure  system,  a 
teacher  usually  receives  1 -year  con- 
tracts during  ^  probationary  period 
ranging  from  3  to  7,yc!jars;  some  uni- 
versities ^ward  2-  ojr  3-year  con- 
tracts. After  the  probationary  period, 
institutions  consider  teachers  for  ten- 
1tire^(the  assurance  of  continuing  em- 
ploym^t  with  freedom  from  dismiss- 
,al  witjy^ut  cause). 

Mosf  teachers  wo^k  in  institutions 
run  on  z^^m^ster  basis;  others  work 
in  schools  that  are  on  trimesters_with 
shorter  breaks  between  each  school 
session. 

College  teachers*  usually  have 
flexible  teaching  schedules.  .Accord- 
ing to  a  recent  survey,  the  undergrad- 
uate faculty  in  4-year  colleges  and 
universities  normally  teach  12  hours 
a  week  and  seldom^  more  than  14  or 
15  hcKirs.  Graduate  faculty  have  a 
teaching'  load  of  about  10  hours  a 
week.  In  aiddition  to  time  spent  in  the 
classroom,  college  and  university 
teachers  devote  much  time  to  prepa- 
ration  andbth^er  duties.  Overall,  full- 
time  faculty  spend  about  55  hours  a 
week  on  ^phool-related  aiitivities. 
oFor  faculty*in  junior  and  commuirity 
colleges,  the  normal  teaching  load  is 
slightly  heavier,  but  the  total  number 
of  hours  on  the  joB  are  feWer.  ' 

Sources  of  Additionai 
information 

Information  on  college  teaching  as 
a  career  is  available  from: 


U.S.  ' Department  of  Health..  Education^  and 
Welfare.  Office  of  Education.  Washing- 
ton, 0>&.  20202.    '  i 
'  I 

American  Council  on  Education,  I  Dupont 
Circle  NW.,  Washington,  D.C.  20036.'*'' 

American* Federation  of  Teachers.  I0I2  1 4th 
St.  NW..  Washington.  D.C  20065. 
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Professional  societies  ^  the  var-  • 
ious  subject  fields  will  geij^rally  pro- 
vide information  on  teaching  re- 
quirements and  employment 
opportunities  in  their  particular 
fields.  Names  and  addresses  of  soci- 
eties are  given  in  the  statements  on 
specific  professions  elsewhere  in  the 
Handliook. 


TEACHER  AIDES 

Nature  of  the  Work 

Teacher  aides  free  teachers  of  rou- 
tine tasks  that  persons  without  exten- 
sive triining  in  teaching  can  handle. 
They  support  teachers  directly  iit 
work  involved  with  teaching  students 
and,  indirectly,  in  nonteaching  activi- 
ties: Aides  may  work  in  the  class- 
room under  the  teacher's  supervision 
or  have  duties /apstgned  outside  the 
learning  enviroiment.  •  \ 

Aides'  responsibilities  vary  greatly 
by  school  district.  In  some  areas, 
aide^  work  directly  in  the  instruction 
oif  children.  Under  the  supen^sion 
and  3  guidance  of  the  teacher,  they 
help  students  individt^ally  or  in  small 
groups.  An  aide  might  listen  to  one 
student  Teajl,  for  example,  or  help 
another  find  information  needed  for 
a  report,  or  watch  as  a  third  practices 
or  dem6nstrates  a  skill.  Sometimes 
the  teacher  has  an  aide  take  charge 
of  1^  special  project  for  a  group  Df' 
^  Students,  such*  as  preparing  equip- 
ment for  a  science  demonstration. 

In  other  areas,  teacher  aides  pri- 
marily handle  many  of  the  routine 
tasks  that  othenvise  would  be  left  to 
the  teacher.  They  may  grade  tests 
and  papers,  check  homework,  and 
keep  health  and  attendance  records. 
Also\  secretarial  duties  such  as  typ- 
ing, filing,  and  dupficating  materials 
for  the  teacher's  use  may  be  part  of 
the  aide's  job.  Sometimes  the  duties 
of  teacher  aides  include  stocking 
supplies,  preparing r^l^terials  for  use 
by  students,  and^ope^tihg  audiovisu- 
al equipment.  The^  also  may  super- 
vise  students  dnrmg  lunch  and  recre- 
ation periods  and  school  bus  loading 
and  help  keep  the  classroom  in  or- 
der. \ 
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Pl«c«s  oy  Einploym«nt 


In -1976,  about  320,000  persons 
<  ^wofked^as  tesnnier  aides.- While  aides^ 
'  Work  iaboth  elementary  and  second- 
^  ary  schools,  they  are  concentrated  in 
the  early  grades.  Large  city  schools 
orlkhoofs  in  metropolitaii  areas  sur- 
ipunding  large  cities  employ,  a  large 
proportion  of  aides.  Schools  with 
large ^eiirollni en ts  are  more  likely^ 
than  small  schools  to  empk>y  teacher 
aid  A  and  they  m^re  often  hire  them 
on  a  fuH-time/ regular  basis. 

■  ■ '  '  ■ 

Tralnliia.  Qth«r  Qualifications, 
mnd  Advanc«m*nt  - 

Training  requirements  for  teapher 
aides  vary  widely.  Some  schools  hire 
beginning  aides  with  a  high  school 
diplpnxa;  some  do  not  require  even  a 
high  school  education.  Other  em* 
pleyers  may  want  aides  toliave  son\e 


college  training  or  a  bachelor's  de- 
gree. Areas  that  delegate  a*  signiH- 
c^nt  . amount  o^ classroom  responsi- 
bility to  aides  usually  igequire.  more 
training  than  thc^  districts  Which 
primarily  assign  aides  to  cMerical  or 
monitor  jobs.  ^  . 

Teacher  aides  may  receive  their 
training  for  classroom  work  in 
service  program  or  on  thi 
growing  number  of  junior  alid  com-« 
munity  colleges  offer  teaeher  aide 
programs.  Upon  completic  n  of  One 
of  these  programs,  the  student  is 
awarded  an  associate  degree  and  is 
prepared  to^work  tlirectly  in  the 
classroom,  In  1976,  there  were  about 
270  such  programs. 

In  training  programs,  teacher  aides 
learn  how  to  help  the  classr#om 
.teacher  work  with  students.  Aides 
are  taught  to  operate  audiovisual 
equipmeitt,  administer  first  aid,  and 
handle     recordkeeping  activities. 
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They  also  learn  to  make  charts^nd 
other-  instructionaJ  materials  an^ 
practice  techniques  for  making  buile-  " 
tin  boards  and  'woridng  with  other  art 
media.  In  addition,  teacher  aides  are 
made  familiar  with  tlie  organization 
and  operation  of  a  school,  and  they 
learn  about  the  methods  used  to 
teach  handwriting,  reading,  math, 
science,  ai^d  other  school  subjects!^ 

Personal  traits  are  amgng  the  most 
important  qualifying  factors  for  the 
teacher  aide's  job.  Aides  should  be  . 
able  to  work  with  children  and  to 
handle  classroom  situations  with  fair- 
ness and  patience.  Preference  may  C 
be  given  in  hiring  to  .those  with  previ- 
ous expedience  working  with  chil*  ^ 
dren.  Aides  also  must  demonstrate 
initiative  and  a  willingness  to  follow 
the  classroom  teacher's  directions. 
They  must  Kave  basic  speech  and 
writing  %ills  and  be  able  to  comnia- 
nicate /effectively  with  students  and 
teachers.  Clerical  skill^^lfTsy^e^  nec- 
essary also. 

Some  schools  hav£  certain  regula- 
tion? regarding  the  hiring  of  teacher 
aides.  Xpplic^nts  may  be  required  to 
have  a  famjly  income  below  a  certain 
level  or  to  be  parents  of  children  hi 
the  school  district.  Sometimes  per- 
sons living  in  the  school  community 
are  given  prejference  in  hiring.  In  a,d- 
dition,  health  regulations  may  re- 
quire th^  teacher  aides  pass  a  phys- 
^  ical  dxaki,£nation.  Eighjt  States 
(Alabama,^  uelkware,  Georgia,  nJsW? 
Mexico,  New  York,  Ohio,  Vermont, 
and  Wisconsin)  have  established  cri-  . 
teria  for  teacher  aide  employment 
that  require  iaides  to  have  permits  or 
certificates.  Thirty-eight 'States  Have 
issued  general  guidejines  for  taring 
aides.  In  other  areas,  the  ^city  or 
county  board  of  education  may  set 
standards  for  employment  of  aides. 
,  The  local  superintendent  of  schools 
and  the  Sj^te  departmen^f  edUca-  . 
tion  can  provide  information  on  spe- 
cific requirements  for  employmerffin 
a  particular  area.  « 

Advancement  for  teacher  aides, 
usually  in  the  form  of  higher  earnings 
or  mcreased  responsibility,  comes 
primarily  with  expierience.  Some 
school  districts  provide  release  time.  . 
so  that  aides  maj^  take  courses.  In  this 
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way,    allies   eventually    can  earn, 
bachelor's  degrees  and  become  certi- 
fied teachers. 

Einployinant  OuHook 

^mploynient  of  teacher  aides  is  ex- 
pected to  rise  much  faster  than  the 
average  for  all  occupations  through 
t^fc  inid-l9g0's.  If  past  trends  contin- 
^  l/e,  the  Proportion  of  teacher  aides  in 
relation  to  teachers  being  hired  is  ex- 
pected to  increase.  Actual  job  pros- 
pects, however,  will  vary  by  district, 
Bu^lget  Constraints  may  adversely  af- 
fect den^and  for  these  workers  in 
son^e  areaSf  while  other  districts,  un- 
abk  to  afford  additional  more  highly 
paici  teachers^  may  hire'aides  to  less- 
en teachers'  clerical  duties.  In  addi- 
tion, rfiore  aides  will  be  needed  to  fill 


openings  as  workers  die,  retire,  or 
transfer  to  other  occupations. 

^  [     .  \ 

Earnings  and  Working 

Conditions 

According  to  the  limited  informa- 
tion available,  ^salaries  of  teacher, 
aides  ranged  from  $2  to  o^er  $5  an 
hour  in  1915.  Earnings  varied  by  re- 
gion and  also  by  the  work  experience 
and  academic  qualifications  of^he 
aide.^ost  aides,  usually  those  cov- 
ered by  -collective  bargaining  agree- 
ments, have  health  and  welfare  bene- 
fits similar  to  those  of  the  Jeachersln 
their  schools. 

Teacher  aides  may  %ork'full  time 
or  part  time.  They  may  work  inside 
pr  outdoors  and  may  spend  much  of 


their  time  standing,  Walking,  of 
kneeling.  ^  " 

"Sources  of  Additionsi 
Information 

Information  on  junior  ^college  I- 
and^^-year  programs  for  teacher 
*  aides  is  available  from: 

The  American  Association  of  Junior  Colleges, 
One  Dupont  Circle  NW.',  Washington, 
D.C.  20036. 

Additional  information  on  the  oc- 
•^cupatkjn  may  be  obtained  from: 


National  Education  Assdciation,  1201  I6th  St 
NW.,  Washington,  D.C. ^003 6.  ' 

AmeAfcan  Federation  of  Teachers,  1012 14th  St 
NW.,  Washington,  D.C.  20005. 
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Before  the  written  language  was  Each  generation  told  the  next  what 
developed*,  people  passed  on  infor-  they  had  learned  abo^t  the  ^orld,  the 
mation  through  the  spoken  word,    family,  and  the  skills  needed  for  sur- 


Library,  occupations 


Average  annual  openings.  1976-85  (in  thousands) 


Source:  Burtiu  of  Labor  5Utli?tc* 


8  •  10 
Replacement 


Almost  half  of  all  iihrarians  Work  in  school  libraries; 
a  much  smaller  percdntage  of  technfpians  and 
assistants  work  in  schools 

EmplQyment  by  type~o{  library,  1976 


Academic 


Special 


School 


Public 

Librarians 

Source.  BurMU  of  Labor  Statitttc* 


Academic  "^^^HH^^"  Public 
Technicians  and  assistahta^ 
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vival.  Often,  however,  de^pils  could 
be  lost  or  changed  substantially 
through  the  ages. 

As  the  jrears  passed,  people 
learned  to  express  their  ideas)  in 
drawings  and  tiien  in  a  written  man- 
ner. Alphabets  came  jnto  existence. 
People>^no  longer  relied  on  their 
memories^or  information — they  y 
could  seek  out  what  they  .needed  to 
know  in  scrolls  or  books.  Today,  we  , 
can  research  what  occurred  c^tu- 
ries  ago,  or  read  of  the  accomplish-  ^ 
ments  of  modem  scientists  simply  by 
giving  to  one  source — the*library. 

Libraries  are  storehouses  of  infor- 
Oiation  containing  the  nistory  of  the 
univerfe.  But  they  also  can  be  con- 
fusing places  ^ntainin^'lhany  large 
rooms  filled  with  stacks  of  books.Xi- 
brarians  and  library  technicians  and 
assistants  help  us  find  the  informa- 
tion we  want.  They  provide  us  with 
access  to  books,  periodicals,  and  oth-  * 
er  printed^  materials,  as  well  as  less 
conventional  forms  of  infonhatibn 
such  as  microfilms,  slides,  and  com- 
puter tapes.  The  following  state- 
ments describe  their  work  in  more 
detail. 


ded  intdvtwo 


LIBRARIANS 

(D.O.T,  100.118  through  .388)/ 

Nature  of  the  Work 

Librarians  make  information  av nil- 
able  to  people.  They  sejjve  as^a  link 
between  the  public  and  the  millions 
of  sources  of  information  by  ^select- 
ing  and  organizing  materials,  making 
them  accessible,  and  agisting  in  their 
use.  » 

Library  work  is^  div 
areas:  user  serviceSshnd  technical 
services.  LibVarie^  in  user  serv- 
ices—for example,  refecence  and 
children's  librarians— work  directly 
with  the  public  helping  them  ^md  the 
information  they  need.  Librarians  in 
technical  services— such  as  acquisi- 
tion librarians— are  primarify  con- 
cerned with  preparing  ipfaterials  for 
use  and  do  not  frequently  deal  with 
th^  public.  They  order,  classify,  and 
\pg  all  types  of  materials. 
TWs  size  of  the  library  usually-  de- 
ternVines  the  scope  of  a  librarian's 
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job.  In  small  libraries,  the  job  may 
include  both  user  and  technical  serv- 
ices. The  libxariah  may  select  and  or* 
ganize  oiaterialst^  publicize '  services, 
do  research^  and  give  reference  help 
to  groups  and  individuals. 'in  larg^ 
libraries,  librarians  usually  specialize 
in  either  user  or  technical  services 
and  specialize  further  in  certain  sub- 
ject areas,  such  as  science,  business,^ 
the  arts,  or  medicine.  A  librarian  in 
technical  services  who  specializes  in 
engineering,  for  example,  may  re- 
view bpoks  or  write  summaries  of  ar- 
ticles on  new  engineering  develop- » 
ments. 

Regardless  of  the  nature  of  their 
work,  librarians  generally  ar^  classi-  . 
fied  according  to  the  type  of  library 
in  which  they  work:  p^ublic  hbraries, 
school  media  centers,  college  and 
university  libraries,  and  special  li- 
braries.      ^        .  * 

Public  librarians  serve  all  kinds  of 
people — children,  students,  research 
workers,  teachers,  and  others.  In- 
creasingly, public  librarians  provide 
spjicial  materials  .and  services  to  cul- 
tiirally  and  educationally  deprived 
persons,  and  to  persons  who,.because 
of  physical  handicaps,  cannot  use 
conventional  print. 

The  professional  staff  of  a  large 
public  library  system  may  include  the 
chief  librarian,  an  assistant  chief,  ar^d 
several  division  heads  who  plan  and 

^  coordinate  the  work  of  the  entire* 
library^ systejn.  The  systfem  also  may 
include  librarians  who  supervise 
^branch  «4ibraries  and  specialists^  in 
certain  areas  of  library  work.  The 
duties  of  some  of  these  specialists  are  ^ 
described  briefly  .in  the  following 
paragraphs. 

Acquisition  librarians  purchase 
books*  and  .other  materials  to  ipain- 
tain  a  werl-balanced  library  that 
meets  the  needs  and  interests  of  the 
public.  Cafa lowers  classify  these  ma- 
terials by  subject  and  otherwise  de^^ 
scribe  them  to  help  users  find  what 
they  are  looking  for.  Reference  librar- 
ians answer  specific  qu^tions  and 
suggest  sources  of  information.)^ 
Some  librarians  work  wijth  sp^ific 

r  groups  of  readers.  Children's  librar- 
ians serve  the  special  needs  of  young 
people  by  findihg  books  ttiey  will  en-^^^^ 

joy  and  showing  the^  how  to  use  the 
library.  They  may  pl^iijand  conduct 
special  programs  such  as^story  hours 


or  film  programs.  Their  work  in  serv- 
ing children  often  includes  working 
with  school  and  community  organi- 
zations. Adult  services  librarians  sug-^ 
gest  materials  sui^d  to  the  needs  and 


School  librarians  'insituCt  students 
in  the  use- of  tfie  school  library  ^nd 
help  them  choose  from  the"  media 
center's  collection  of  print  and  non- 
print  material^  items  that  are  related 


interests'of  adults.  They  may  cooper-^j^  ^o  their  interests  anfi  to  classroom 


ate  in  plaiiJMf^  and  conducing  edu- 
cation programs,  such  as  community 
development,  public  affairs,  creative 
^arts,.  problems  of  the  aging,  and 
"^home  and  family.  Young  adult  servic- 
es librarians  help  junior  and  senior 
h\gh  school  students  select  and  use 
books  and  other  materials.  They  may 
organize  programs  of  interest  to 
young^  adults,  such  as  book  or  film 
discussions  or  concerts  of  Recorded 
music.^hey  also  may  coordinate  the 
library's  work  with  school  prggrams. 
Extension  or  outreach  librarians 


^working  in  'booktnobiles  offer  library 
services  to' people  not  adequately 
served  by  a  public  library  such  as 
those  in  inner  city  .neighborhogds, 
migrant  camps,  rural  communities. 


subjects.  Working  with  teachers  and 
supervisors,  school  li^Kirian^  famil- 
iarize students  with  the  library's  re- 
sources. They  prepare  li'sts  of  materi- 
als on  certain  subjects  and  help  select 
materials  for  school  programs.  They 
also  select,  ordef,  and  organize  the 
hbrary's  materials.  Increasingly,,  the 
school  library  is  viewed  as  part-  of  the 
entifte  instructional  system  rather 
than  a  resource  that  students  use  1  or 
2  hours  a  week.  Asa  result,  the  scope 
of  the  duties  of  many  school  iy)rar- 
iakis'  has  widened.  In  some  schools, 
librarians  work  with  teachers  to  de- 
velop units  of  study  or  independent 
study  programs,  and  also  may  partici- 
pate, in  team  teaching. 

Very  large  1iigh  schools  may  em- 


and  institutions,  including  hospitals  ,  ploy  several  school  librarians,  each 


and  homes  for  the  aged. 


responsible  for  a  particular  function 
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School  librarian  showing  studonis  how  to  uso  tho  library. 
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of  the  library  program  or  for  a  special 

3t  area.  Media  specialists ^  for  ex- 
s  develop  audio-visual  pro- 
to  be  included  in  pr  to  supple- 
ment the  curriculum.  They  also  may 
develop  materials  and  work  with 
teachers  on  curriculum./ 

.College  and  university,,  librarians 
serve  students,  faculty  members,  and 
research  workers  in  institutions  of 
higher  education.  They  may  provide 
general  reference  service  or,  mav 
work  in  a  particular  subject  field? 
^ch  as  law,  ni^dicine,  economics,  or 
'  music.  Those  working  on  linive^ity 
research  projects  operate  documen- 
tation centers  that  use  computers  to 
•record,  store,  and  nttrieve  special- 
ized information.  (^|fllege.and  univer- 
sity librarians  may^each  classes  in 
the  use  of  the  library. 

Special  librarians  work  in  libraries 
^^aintained  by  government  agencies 
And  by  commerJI^l  and  industrial 
I  firms,  such  as  pharmaceutical  com- 
i  panies,  banks,  advertising  agencies, 
apd  research  laboratories.  They  pro- 
vide materials  and  services  covering 
subjects  of  speciial  interest' to  the  or- 
ganization. Yhey  bujld  and  arrange 
the  organization's  information  rer 
sources  to  seit  the  needs  of  the  Li- 
brary users.  Special  librarians  assist 
users  aixl  may  con^juct  literatute 
searches,  compile  bibfiographies, 
and  in  other  ways  prqyide  inform^i- 
tion  6n  a  particular  subject. 

Others  called  information  scierice 
specialists,  like  special  librarians, 
work  in  technichl  librai^es  or  infor->. 
mation  centers  of  commercial  and 
industrial  firms,  government  agen- 
cies, and  research  centers.  Although 
they  perform  many  duties  of  special 
librarians,  they  must  possess  a  more 
extensive  technical^^d  scientific 
^^VJbackground  and  ^>knowledge  of  new 
techniques  for  handling  information. 
Information  science  specialists  ab- 
stract complicated  information  into 
condensed,  readable  form^ and  inter- 
pret and  analyze  data  for  a  highly 
specialized  clientele.  Among  other 
duties,  thfey  develop  classification 
systems,  prepare  coding  and  pro- 
gramming techniques  for  computer- 
ized information  storage  and  retriev- 
al systems,  design  information 
networks,  and  develop  microfilfn 
technology. 
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'  Information  on  library  technicians 
and  assistants  is  found  in. a  separate 
statement  in  the  Handbook. 

Places  of  Employment 

An  estimated  128,000  professional 
librarians  were  employed  in  1976. 
School  librarians  accounted  for  more 
than  two-fifths  of  the^otal,  and  pub- 
lic libraries  and  colleges  and  univer- 
sities each  employed  about  one-fifth. 
The  remainder  worked  in  special  li- 
braries, including  those  in  govern- 
ment agencies,  or  in  institutions  such 
as  correctic/naj^  facilities'  and  hospi? 
tals.  A  small  numbpr  served  as  con- 
sultants, as  State  and  Federal  Gov- 
ernment admini;5trators,  and  as 
faculty  in  schools  of  library  science. 
In  late  1975,  the  Fe^ieral  Govern- 
ment employed  about  '3,300  profes- 
sional librarians. 

Most  librarians  work  in  cities  and 
towns.  Those  attached  to  bookmo- 
bile units  serve  widely  scattered 
population  groups. 

Trdining,  Other^jQualif^ations, 
and  Advancement - 

A  pfofessionaklibrahcm  ordinarily 
must  complete  a  1-year  master's  de- 
gree progran\  in  library  science.  A 
Ph.  D.  degred  is  an  advantage  to 
those  who  plan  a  teaching  career  in 
library  schools  or  who  aspire  to  a  top 
administrative  post,  particularly  in  a 
college  or  university  library  or  in  a 
large  library  system.  For  those  who 
are  ipt^rested  in  the  special  hbrahes 
frefd,  a^master's  degree  or  doctorate 
in  the^ubject  of  the  library's  special- 
ization is  highly  desirable. 

^  ]976,  58  library  schools  in  the 
Unitfed  States  were  accredited  hy  the 
American  Library  Association  and 
offered  a  master's  degree  in  library 
science  (M.L.S. ).  In  addition,  many 
other  colleges  offer  graduate  pro- 
grams or  courses  within  4-year  un- 
dergraduate programs. 

Most  graduate  schools  of  library 
science  require  graduation  from  an 
accredited  4-ye£y"  college  or  universi- 
ty, a  good  undergraduate  record,  and 
a  reading  knowledge  of  at  least  one 
foreign  language.  Some  schools  also 
require^  introductory  undergraduate 
courses  in  library  science.  Most  pre- 
fer a  liberal  arts  background  with  a 
major  in  an  area  such  as  the  social 
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sciences,  the  arts,  or  literature.  Some 
.  schools  require  entrance  examina- 
tions. 

Library  science  students  usually 
specialize  in  the  area  in  which  they 
plan  to  work.  An  aspiripg  informa- 
tion science  specialist,  for  example, 
takes  courses  on  data  processing  fun- 
damentals and  computer  languages' 
in  addition  to  the  required  library 
science  courses.  A  student  wishing  to 
become  a  media  specialist  concen- 
trates on  courses  in  the  use  and  de- 
velopment of 'audio-visual  materials. 
Special  librarians  and  information 
s<^ienceL  specialists  must  have  exten- 
sive. knoNvl^ge  of  their  subject  mat- 
ter as  well  as  training  in  library  sci- 
ence. They  usually  earn  a  bachelor's 
or  higher  degree  in  chemi^itry;  for  ex- 
ample, plus  a  iTxaster's  or  Ph.  D.  in 
library  or  information  science. 

Most  States  require  that  public 
school  librarians  be  Certified  and 
trained  both*  as  teachers  and  librar- 
ians. They  also  may  require  that  me- 
dia specialists,  for  example,  have  spe- 
cialized in  media  within  the  M.L.S. 
./program.  Some  States  require  certifi- 
cation of  public  librarians  employed 
in  arQas  such  as  municipal,  county,  or 
regional  jibrary  s/stems.  The  specific 
educatio)^  and  experience  necessary 
for  ^certification  vary  according  to 
"State  and  tKe  school  distqct.  The.  lo- 
cal superintendent  of  schools  and  the 
State  department  of  education  can 
provide  information  about'  specific 
requirements  in  an.  area. 

In.tne  Federal  Govemnient,  begin- 
ning p6sitions  require  completion  of 
a  4-year  college  course  and  a  mas- 
ter's ^degree  in  library  science,  or 
<lemonstration  of  the  equivalent  in 
experience  cmd  education  by  a  pass- 
ing grade  on  an  examination. . 
.  Many'  students  attend  library 
schools  under  cooperative  work- 
study  programs  that  combine  the^ 
academic  program  with  practical 
Work  experience  in  a  library.  Schol- 
arships for  training  in  library  science 
are  available  under  certain  State  and 
Federal  programs  and  from  library 
schools,  as  well  as  from  a  number  of 
the  large  libraries  and  library  associ- 
ations. Loans^  assistantships,  and  fi- 
nancial aid  also  are  available. 

Experienced  librarians  may  ad- 
vance to^dministrative  positions  or 
to  specialized  work.  P«romotion  to 
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these  positions,  however,  is  limited 
primely  to  those  who  have  complet- 
ed graduate  training  in  a  library 
school,  or  to  those  who  have  special- 
ized training. 

Employment  Ou^o^ok 

The  employment  j^tlook  for  li- 
brarians is  expected  to  be  somewhat 
competitive  ihioiigh  the  mid- 1 980 's. 
'  Although  employment  in  the  field  is 
expected* to  grow  over  the  period,  the 
supply  qf  persons  qualified  foi^librar- 
ianship  is  likely v  to  expand  as  an  in- 
creasing number  of  new  graduates, 
and  labor  forcp^  reentrants  seek  jobs 
as  librarians. 

Employment  prospects  are  expect- 
ed to  be  best  in  public  libraries.  The 
growth  of  a  better  educated  popular 
tion  coupled  with  greater  enrphasis 
on  adult  and  community  educdtioiT 
programs  will  require  additional  li- 
brariaijs.  The  educationally  disad^ 
vaAtaged,  the  handicapped,  and  var 
ious  minority  groups  also  wiULjieec 
qualified  librarians  to  provide  special 
>pervices.  Also,  the  expanding  use* of 
computers  to  store  and  retrieve  in- 
formation will  contribute  to  the  in- 
'  creased  deftiand^for  information  spe- 
cialists- and  library  automation 
specialists  in  all  types  of  libraries. 

The  demand  for  school  librarians 
on  <he  other  hand,  will  not  increase 
significantly.  Enrollments  in  higher 
education,  however,  are  expected  to 
rise  until  the  mid- 1 980 's,  resulting  in 
a  greater  number  of  librarians  in 
pQ^t-high  school  institutions. 
.  In '  addition  to  openings  from 
growth,  replacement's  will 'be  needed 
each  year  for  librarians  ^l^o  retire, 
die,  transfer  to  other  types  of  work, 
on  leave  the  labor  force. 

Employment  opportunities  ^ill; 
vary  not- only  by  type  of  library  but 
also  by  the  librarian's  educational 
qualifications  and  area  of  specializa- 
tion. Although  the  overall  employ- 
ment outlook  is  competitive,  persons 
who  are  willing  to  work  in  libraries 
located  away  from  the  large  East  or 
West  Coast  cities  will  have  better  op- 
portunities. New  graduates  having 
more  recent  training  may  have  an 
employment  advantage  over  reen- 
trants, delayed  entrants,  or  those 
who  transfer,  into  the  profession.  This 
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is  especially  true  for  those  wanting 
positions  as  information  specialists 
.Where, knowledge  of  the  latest  com- 
puter-technologies  is  important.  New  - 
graduates  usually  c^rnhiarid  lower 
beginning  salaries,  compared  to 
more  experienced  workers,  and  this 
also  may  Jbe^an  employment  advan- 
tage, jf 

Earnings  and  Working 
Conditions 

Salaries  of  librarians  vary  by  type 
of  library,  the  individual's  qualifica- 
tions, and  the  size  and  geographical 
location  of  the  library.  ,  . 

Starting  salaries  of  graduates  of 
librarjK  school  master's  degree  pro- 
grams accredited  by  the  American 
Library  Association  average  $10,594 
a  year  in  1975,  ranging  from  S9,692  . 
in  ^6blic  libraries  to  $10,900  in  " 
school  libraries.  Average  salaries  for 
librarians  in  college  and  university 
libraries  ranged  fron!  $  1 1 ,400  a  year 
for  those  with  l^ss  than  5  years  of 
\experience  to  over  $20,000  for  direc- 
tors of  libraries.  In  general,  librarians 
earned  about  1  1/2  times  as  muth  as 
the  average  for  all  nonsupervisory  ' 
workers  in  private  industry,  except 
farming.  * 

In  the  Federal  GovernmejU,  the. 
entrance  salary  for  Iftrarian^  with  a 
master's,  degree  in  library  science 
,  was  $14,097  a  year  in  1977.  The 
average  salary' for  all  librarians  in  the 
Federal  ,  Government    was  about 

$20,000.      ;  1 

'The  typical  workweek  for  librar- 
ians is  5  days,  ranging  from  35  to  40 
hours.  The  work  schedule  of  public 
and  college  librarians  may  include 
some  weekend  and  evening  work. 
School  librarians  generally  have  the 
same  workday  schedule  as  classroom 
teachers.  A  40-hour  week  during 
normal  business  hours  is  common  for 
government  and  other,  special  librar- 
ians. \ 

The  usual  paid  vacation  after  a 
year's  service  is  3  to  4yveeks.  Vaca- 
tions mai^  be  longer  in  school  librar- 
ies, and  somewhat  shorter  in  those 
operated  by  businp^s  and  industry. 
Many  librarians  are  covered  by  sick 
leave;  life,  health,  and  accident  insur- 
ance; and  pension  plans. 


Sources  of  Additional 
lnf(^matioir^^ 

Additional  information,  particular- 
ly on  accredited  programs  and  schol- 
arships or  loans,  may  be  obtained 
from:  ' 

American  Library  Association,  50  East  Huron 
St..  Chicago,  lU.  60611. 

For  information  on  requirements 

for  special  librarians,  write  to: 

"  Special  Libraries  Association,  235  Park  Ave., 
South,  New  York.  N.Y.  10003. 

Inform  atioiv  on  Federal  assistance 
for  graduate  school  librae^  training 
under  the  Higher  Education  Act*of 
1965 'is  available  from:  .   j  ^ 

Office  of  Libraries  and  -Learning  Resourcbs, 
Office  of  Edacation.  U.S.  Department  of 
Health,  Education,  and  Welfare,  Wash- 
ington, D.C.  20202. 

Those  interested  in  a  career  inT 
Federal  libraries  should  write  to:  . 

Secretariat,  Federal  Library  Committee, 
Room  310,  Library  of  Congress,  Wash- 
ington. D  C.  20540. 

^^aterial  on  information  science, 
specialists  ms^g^e  obtained  from: 

American  Society,  for  Information  ^  Science, 
1140  Connecticut  Ave.  NW..  Washing- 
ton. D.C.  20036. 

4*' 

Individual  State  library  agencies 
can  furnish  information  on  'Scholar- 
ships available^  through  their  offices, 
on  reqiiirements  for  certification, 
and  general  information  about  career 
prospects  in  their  regions.  State 
boards  of  education  can  furnish  in- 
formation on  certificatipn  require-, 
ments  and  job  opportunities  for 
school  librarians. 


LIBRARY  TECHNICIANS 
AND  ASSISTANTS 

■tD.O.T.  249.368) 

Nature  of  the  Work 

Each  year  thousands  of  additional 
pieces  of  information  become  avail- 
able to  libraries.  With  each  scientific 
advance,  for  example,  many  reports 
and  evaluations  are  written.  Profes- 
sionals in  various  fields  continually 
conduct  research,  wh'efther  on  im- 
proved methods  to  grow  house  plants 
or  on  American  foreign  policy.  The 
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sheer  volume  of  these  materi'als,  cou- 
pled with  an  increasing  number  of 
library  services,  has  created  a  need 
for  library  technicians  and  assistants 
to  support  librarians  in  providitig  in- 
formation. 

Library  technicians  and  assistants 
work  either  in  technical  services  or 
user  services.  Technicians,  however, 
usually  need  piore  training  than  li- 
brary assistants,  sometimes  called  li- 
brarji  clerks*  or  pages,  because  their 
duties  are  more  complicated  and  less 
clerical  in  nature.  ^ 


In,technical  services,  assistants  and  e 
technicians  prepare  the  library's  ma- 
terials and  equipment  for  readers' 
use.  Assistants  may  keep  current  files 
orspecial  materials,  such  as  newspa? 
per  clippings  and  pictures.  They  also 
may  perform  many  the  routine 
taisks  involved  i^^purcfiasing  and  pro- 
cessing library  materials,  and  sorting 
and  shelving  books. 

Technicians  ^ftisn  operate  and 
maintain  audiovisual  and  data  pro- 
cessing equipmenti,  such  as  projec- 
tors, tape  recorders,  and  readers  that 
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Library  fMnilciant  ami  aaalstants  may  oparata  and  maintain  audiovfsuai  equipfnant 


magnify  and  project  information  on  a 
screen.  They  also  may  catalog  mate- 
rials and  make  claims  for  items  that 
are  missing.  Technicians  sometimes 
work  on  special  projects.  A  techni- 
cian with  artistic  ability,  for  example, 
Ulay  design  posters  and  displays  for  a 
school  safety  campaign. 

In  user  services,  library  assistants 
and  technicians  furnish  information 
on  library  services  and  answer  ques- 
tions that  iiVolve  simple  factfinding 
in  standard  reference  sources.  They 
also  assist  readers  in  the  use  of  cata- 
logs and  indexes  to  locate  books  and 
other  materials  and  may  check  out, 
reserve,  and  receive  materials. 

Technicians  also  may  help  librar- 
ians present  programs  to  the  commu- 
nity ,*»school,  or  persons  interested  in 
a  specific  subject  area.  Thc\techni- 
cian  may  run  a  projector  and  pass  out 
materials  in  a  program  on  la\^  c^re, 
for  e?^mple.  . 

Places  of  Employment 

An  estimated  143,000  people 
worked  as  library  technicians  andP as- 
sistants in  1976.  Most  worked  in 
large  school  and  public  libraries. 
Smaller  numbers  worked  in  college 
and  university  libraries  and  in  medi- 
cal, law,  scientific,,  technical,  and 
other  special  libraries. 

In  late  197i5,  the  Federal  Govern- 
ment employed  about  3,600  library 
technicians.  These  people  worked 
chiefly  in  the  Department  of  Defense 
'  and  the  Library  of  Congress,  al- 
though some  worked  in  small  Federal 

libraries  throughout  the  country. 

1  ■  '  '■  . 

Training,  Other  Qualifications, 
' f  ■  '  and  Advancement 

Library  technicians  and  assistants 
may  receive  training  either  on  the  job 
or  in  a  formal  post-high  school  ^pro- 
gram. Some  libfaries  require  only  a 
high  school  education  for  library 
clerks,  who,  after  a  few  years  of 
training  on  th^e  job,  may  advance  to 
technicians.  Other  libraries  hire  only 
technicians  who  have  formal  techni- 
cal  training. 

In  1976,  1 20  institutions,  mostly  2- 
year  colleges,  offered  library  techni- 
cal asisistant  training.  Junior  a^nd 
community  college  programs  geher- 
-  ally  lead  to  an  associate^  of  arts  de- 
gree, in  library  technology  and  in- 


LIBRARY  OCCUPATIONS  * 

elude  1  year  of  liberal  arts  courses 
and  a  year  of  library-reUted  study. 
Students  study  the  purposes  and  or- 
ganization of  li|>raries,  and  the  proce- 
dures and  processes  involved  In  their 
operation.  They  learn  to  order  and 
process,  catalog,  and  circulate  li- 
brary materials.  Some  receive  train- 
ing in  data  processing  as  it  applies  to 
libraries.  Many  learn,  to  use  ^nd 
maintain  audiovisual  materials  and 
equipment. 

Some  programs'  teacH  skills  fo'r  a 
particular  type  of  library  or  a  specific 
skill  such  as  audiovisual  technology. 
Therefote,  a  prospective  student 
should  select  a  program  with,  a 
knoWiedge  of  the  curriculum,  in- 
structional^ facilities,  faculty  qualifi- 
cations, and  the  kinds  of  jobs  that 
graduates  have  found.  Also,  appli- 
cants should  be  aware  that,  while 

^pF6grams  may  lead  to  an  associate 
degree,  credits  earned  in  a  library 

ytechnology  program  apply  toward  a 
professional  degree  in  library  sci- 
ence. 

A  high  school  diploma  or  its  equiv- 
alent is  the  standard  requirment  for 
both  academic  and  on-the-job  train- 
ing program sT^^^ny  programs  -also  , 
require  typing. 

Library  technicians  and  assistants 
should  enjoy  working  with  books, 
numbers,  ,and  people.  At  times  thetr 
jobs  may  be'  very  repetitive,  when 
calculating  circulation  statistics,  for 
example.  At  other  times,  however. 


they  m^y  work  on  various  special 
projects  such  as  setting  up  displays. 
Physically  ,  the  job  may  require  much 
standing,  stooping, "  bending,  and 
reaching. 

•  Employment^'Outlook 

The  number  of  library  technicians 
and  assistants  is  expected  to  grow 
faster  than  the  average  for  all  occu- 
pations through  the  mid-l980's.  The 
expansion  of  library  services  and  the 
growth  in  population  and  school  and 
college  enrollments  wilh  be  the  main 
factors  affecting  demand  for  library 
assistants  and  technicians.  In  £^ddi- 
t40Tr^echnicians  and  assistants  will 
increJ^singly  perform  some  of  the 
routine  tasks  formerly  dope  by  librar- 
ians. 

In  addition  to  openings  created  by 
^growth,  many  library  technicians  and 
assistants  will  be  needed  annually  to 
replace  those  who  die,  retire,  or 
transfer  to  other  fields. 

Earnings  and  Working 
Conditions 

Salaries  for  library  technicians  and 
assistants  vary  widely  depending  on 
the  size  of  the  library  or  library  sys- 
tem in  which  they  work  as  well  as  the 
geograp^cal  location  and  size  of  the 
community.  Hdwever,  in  general, 
they  averaged  about  the  same  as  all 
nonsupervisory  workers  in  private  in- 
dustry, except  farming. 
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Salaries  of  library  technicians  in^ 
the  Federal  Government,  averaged 
$11,000  in  1976. 

Library  technicians  and  assistants 
in  government  and  special  libraries 
usually  work  a  regular  40-hour  week, 
but  those  in  public  libraries  and  col- 
lege and  university  libraries  may' 
have  schedules  that  include  weekend 
and  evening  hours.  In  schools,  hbrary 
technicians  and  assistants  work  dur- 
ing regular  school  hours. 

Most  libraries  provide  fringe  bene- 
fits |uch  as  group  insurance  and  re- 
tirement pay.  Additional  benefits  of- 
fered by^^'^vate  businesses  often 
inclUde/educaUanal  assistance  pro-^^ 
grai'lhs.'Librar^echnicians  employed 
t^y  the  Federal  Government  receive 
the  same  benefits  as  other  Federal 
workers. 

Sources  of  Additional 
Information 

For -information  on  institutions  of- 
fering programs  for"'The  training  of 
library  technicians,  write: 

Council  on  Library  Technical-Assistants, 
School  Management  Institute,  *  750 
Brooksedge  Blvd.,  WesterviUe,  Ohio 
4308!.  ' 

American  Library  Association,  Office  of  Li-  . 
brary  Personnel  Resources,  50  East  Hu- 
ron St.,  Chicago,  111.^061 1. 
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Safes 'woric  offers  career  opportu- 
nities for  people  who  have  completed 
'high  school  as  well  as  for  college 
graduates,  for  tho3e  who  want  to 
travel  and  those  who  do  not,  and  for 
.  salaried  workers  as  well  as  for  men 
aind  women  who  wish  to  run  their ' 
own  businesses. 

Workers  in  these  jobs,  may  sell  for 
manufacturers,  service  firms,  whole- 
salers,  or  retailers.  In  1976,  almost 
5.5  million  people,  or  about  7  per- 
cent of  all  workers,  were  in  sales 
occupations;  more  than  25  percent 
worked  part  time.  The  sales  occupa- 
tions discussed  in  this  section  include 
sales  workers  in  retail  trade,  whole- 
sale trade,  and  manufacturing;  insur- 
ance agents  and  brokers;  real  estate 
agents  and  brokers;  and  securities 
sales  workers.  Other  statements  in 
this  section  cover  automotive  sales 
workers,  automobile  parts  co>unter 
workers,  automobile  'service  advi- 
sors^gasoline  service  attendants, 
fno(||^,  a^d  route  drivers. 

Training,  Oth^r  Qualifications, 
and  Advancement 


Training  requirements  for  sales 
work  are  as  varied  as,  th^  work  itself. 
«  Sales>wof kefs  who  sell  standacdized 
merchandise  such  as  magazines,  can- 
dy, pigarettes,  and  cosmetics  usually 
are  trained  on  the  job  by  experienced 
sales  dierks;  in  some  large  storey 
they  may  "^end  brief  tfaiafng 
courses.  The  sales  worker  who  sells 
complex  products  pr  services,  such 
..as  elejctroilic  equipment  or  liability 
insurance,  needs  a  substantial 
anfount^of  education  and  training. 
For  .some  positions,  sales  workeris 
must  be  college  graduates  with  ma- 
jors in  a  field  such  as' engineering. 
Others  get  the  necessary ,  technical 
knowledge  from  university  or  manu- 
re tu  re  rs*  courses.  Still  others  learn 
through  years  of  on-the-job  experi- 
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ence,  often  supplemented  by  home 
studyrWhus,  a  real  estate  agent  may 
take  university  extension  courses;  a 
department  store  beauty  coyinselbr 
may  participate,  in  an  industry-spon- 


sored training  program;  or  a  jewelry 
sales  worker  may  learn  throu^  years 
of  observation  and  study  on  the  job. 

Even  in  the  most  routine  kinds  of 
selling,  a  high  school  diploma  is  an 


Sales  occupations,  1976 


7%  of  total  employment 
in  all  occupations 


Openhfigs  for  retail  trade  sales  workers  far  outnumber 
openings  fpr  other  sales  workers 

•   p       i  '  '  '     '  . 

Selected  sales  occupations        >  ' 
Average  annuaj  ^openlngs,  1976-85  (in  thousands) 


40 


Source:  6ur«au  Of  Labor  Statistics 
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asset  to  a  beginner.  Courses  in  busi> 
ness,  as  well  as  specialized  courses  in 
•  distributive  education  (marketing 
and  merchandising),  are  particularly 
good  preparation.  Many  high  schools 
havp  distributive  education  programs 
that  allow  students  to  work  part  time 
in  local  businesses*  while  attending 
classes  in  retailing.  V 

Sales  workers  must  understand  the 
needs  and  viewpoints  of  their  cus- 
tomers and  be  poised  and'  at  ease 
with  strangers.  Other  important  attri- 
butes for  selling  are  energy,  self-con- 
fidence, imagination,  self-discipline, 
and  the  ability  to  communicate. 
Arithmetic  skills  are  an  asset.  In  al- 
most all  sales  work  except  retail 
trade,  sales  wbrkers'need  initiative  to 
locate  prospective  customers  and  to 
plan  work  schedules. 

Employment  Outlook 

Employment  in  sales  occupations 
is  expected  to  rise  about  as  fast  as  the 
average  for  all  occupations  through 
the  mid-i980's.^li^addition  to  jobs 
resulting  from ^^growth,'  thousands  ot 
openings  will  occur  each  year  as 
workers  die,  ^etirp,  or  leave  the  occu- 
pation for  other  reasons.  As  the  ac- 
companying chart  indicates,  the 
greatest  number  of  openings  are  ex- 
pected ii\  retail  trade  sales  positions. 
Many  openings  are  also  (expected  for 
wholesale  trade  sales  v^orkers  and 
real  estate  agents.  In  addition,  many 
part-time  jobs  will  be  available  in 
suburban  shopping  centers  which 
Jiave  retail  stores  open  several  nights 
a  week.  ' 

Further  information  about  em- 
ployment prospcscjts  for  sales  workers 
is  given  in  statements  that  follow. 


AUTOMOBILE  PARTS 
COUNTER  WORKERS 

(D.O.T.  289;358) 
Nature  Of  the  Work 

Automobile  parts  counter  workers 
sell  replacerifient  parts  and  accesso 
ries  for  cars,  vans,  trucks,  and  othei 
motor  vehicles.  Those  who  work  in 
wholesale  parts  stores  sell  parts  that 
can:  be  used  on  many  makes  and 


models  of  vehicles.  Their  customers 
include  independent  repair  shops, 
service  stations,  self-employed  me- 
chanics, -and  ••do-it-yourselfers." 
Counter  workers  employed  in  dealer- 
ships usually  serf  only  parts  that  are 
made  for  the  makes  of  vehicles  sold 
by  the  dealers  they  work  fpr  and 
spend  most  of  their  time  supplying 
parts  to  the  mechanics  who  work  in 
the  dealers'  repair  shops. 

Because  of  the  wide  variety  of  cars 
and  trucks  on  the  road  and  the  grow- 
ing complexity  of  autonibbilies,  parts 
stores  must  stock  thousands  of  parts 
ranging  from  carbujetors  to  rear 
view  mirrors.  Parts  countef  workers 
must  be  able  to  quickly  identify  and 
locate  any  of  these  parts  for  their 
customers,  even  when  customers 
.  provide  only  a  general  description  of 
the  items  they  want.  In  order  to  de- 
termine what  their  customers  need, 
counter  workers  must  have  a  good 
knowledge  of  parts  cdtalogs.  In  addi- 
tion, to  locai^the  parts  quickly  they 
must  be  familiar  with  the  layout  of 
the  stockroom.  If  a  customer  needs  a 
part  that  is  not  stocked,  counter 
workers  may  suggest  that  they  use 
knowledge  of  parts  catalogs.  In  addi- 
tion, to  locate  the  parts  quickly  they 
must  be  familiar  with  the  layout  of 


the  stockroom.  If  a  customer  needs  a 
part  that  is  not  stocked,  counter 
workers  may  suggest  that  they  use 
one  that  is  interchangeable,  place  a 
special  order  for  the  part  with  the 
mani^l^cturer,  or  refer  the  customer 
to  another  dealer  or  store. 

Once  they  have  obtained  the  parts 
the  customers  want,*  counter  workers 
use  price  lists  to  determine  the  costs 
of  the  parts.  They  then  fill  out  sales 
receipts  and  collect  from  their  cus- 
tomers. When  necessary  they  pack- 
age items  sold. 

In  addition  to  sellingt  counter 
workers  keep  parts  catalogs  and 
pf  ice  lists  up  to  date,  replenish  stock, 
and  unpack  incoming  shipments. 
They  also  take  care  oif  the  paperwork 
involved  in  selling,  such  as  recording 
sales,  taking  inventories,  and  order- 
ing parts'^  from  manufacturers:  In 
large  firms,  stock  and  receiving 
clerks  do  some  of  this  work. 

When  counter  workers  do  not 
have  in  stock  the  specific  part  a 
customer  wants,  they  may  use  mea- 
suring devices,  such  as  micrometers 
or  calipers,  to  see  if  a  part  that  is  in 
stock  would  fit  the  customer's  needs. 
Sometimes  customers  £^re  not  sure 
what  is  «\vrong  with  their  car  or  which  • 
parts  need  to*  be  replaced.  On  these 


In  larg«  limit,  computtri  ar«  us«d  to  maintain  Inventory,  ordar  parta,  and  keep  price 

^  ^  ^sts  up  to  date. 
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occasions,  counter  workers  may  use 
toil  condenser  testers,  spark  plug 
testers,  and  other  equipment  to  iden- 
tify defective  parts.  In  some  firms, 
particularly  smdll  wholesale  stores, 
counter  workers  repair  parts.  For  ex- 
ample, instead  of  replacing  brakes^ 
they  may  repair  them  using  equip- 
ment such  as  brake  riveting  machines 
and  brake  drum  lathes. 
t 

Places  of  Employment 

About  75,000  persons  worked  as 
automobile  parts  counter  workers  in 
1976.  Automobile  dealers  and  parts 
wholesalers  employed  most  of  themt 
Dealers  typically  ejnployed  one  to 
*four  counter  worke/s;  many  whole- 
4  salers  employed  more  than  four.  Oth- 
er employers  include  truck  dealers, 
retail  automobile  parts  stores,  and 
warehouse  distributors  of  automotive  ^ 
parts.  Trucking  companies  and 
buslines  employ  counter  workers  to 
maintain  their  stockrooms  and  dis- 
pense parts  to  mechanics  who  repair 
their  fleets;  however,,  these  workers 
usually  dp  not  sell  par^s  to  customers. 

Because  dealerships  and  automo- 
bile parts  stored  are  located  through- 
out the  country ,-parts  counter  work- 
ers are  ^employed  in  almost  every 
town  and  city.  Those*  who  work  for 
Ol^arehouse  distributors,  trucking 
companies,  and  buslines  are  em- 
ployed mainly  in  large  cities.  " 

Training,  Other  Qualifications 
and  Advancement, 


Most  parts  counter  woHferSTearn 
the  trade  on  the  job.  Beginners  usual- 
ly start  as  parts  deliverers  or  trainees. 
In  some  large  firms,  beginners  work 
as  stock  or  receiving  clerks.  (See 
statements  on  stock  clerks  and  re- 
ceiving clerks  elsewhere  in  the  Hand- 
book.)  By  filling  out  order  forms  and 
restocking  shelves,  trainees  gradually 
familiarize  themselvies  with  the  dif- 
ferent types  of  parts,  the  use  of  cata- 
logs and  price  lists,  and  the  layout  of 
the  stockroom.  Although  trainees 
may  wait  on  customers  after  a  few 
months'  experience,  it  generally 
takes  about  2  years  .  for  a  counter 
worker  to  become  capable  of  han- 
dling every  aspect  of  the  job.  ^ 
"  Automobile  parts  counter  workers 
should  have  a  good  knowledge  of 
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'how  motor  vehicles  work  and  the 
functions  of  vehicle  parts.  The  abil- 
ity to  work  with  numbers  also  is  im- 
portant. Employers* generally  prefer 
high  school  graduates  for  entry  jobs. 
Cburse^  in  automobile  mechanics, 
commercial  arithmetic,  merchandis- 
ing, selling,  and  bookkeeping  are 
helpful  to  young  persons  interested 
'  in  becoming  parts  counter  workers. 
Practical  experience  from  working  in 
a  gasoline  servi(;e  station  or  automo- 
bile repair  shop,  or  working  onvcars 
as  a  hobby  also  is  helpful. 

Since  they  deal  with  the  public  in 
many  cases,  persons  considering  ca- 
reers as  automobile  parts  counter 
workers  should  be  neat,  friendly,  and 
tactfuL  A  good  memory  and  the  abil- 
ity to  write  legibly  and  concentrate 
on  details  also  are  important. 

Counter  workers  with  supervisory 
and  business  management  ability 
may  become  parts  department  man- 
agers or  store  managers.  Others  who 
are  especially  good  at  dealing  with 
people  niay  bec^ome  outside  sales 
representatives  fW  parts  wholesalers 
and  distributor  Vrhese  people  sell 
parts  tQ  ai^tomobilb  repair  shops,  ser- 
vice staM||ri^,  trucking  con;ipanies, 
and  otf^Pbusiriess&s  that  buy  parts 
and  accessories  in  'large  quantities. 
Some  counter  workers  open  their 
own  automobile  parts  stores. 

Employment  Outloolc 

Employment  of  automobile  parts 
counter  workers  is  expected  to  in- 
crease faster  thian  the  average  for  all 
occupations.  The  number  of  vehicles 
in  use  will  increase  as  population 
grows  and  incomes  rise,  allowing 
geople  to  own  more  than  one  vehi- 
cle. Changes  in  styling  and  engineer- 
'ing  of  new  cars  and  trucks  will  create 
more  demand  for  new  accessories 
and  replacement  parts.  Also,  as  cars 
become  more  expensive,  people  may 
attempt  to  keep  their  cars  longer, 
and  create  additional  demand  for  re- 
placement parts. 

Besides  jobs  from  employment  " 
growth,  many  openings  are  expected 
to  be  created  annually  because  of  the 
need  to  replace  experienced  workers 
who  retire,  die,  or  transfer  t^  othet 
occupations.  The  number  of  open- 
ings due  to  growth  is  not  expected  to 
fluctuate  significantly^  from  year  to 
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year  because  the  demand  for  auto- 
nfobile  p^rts,  unlike  some  produe^, 
is  not  very  sensitive  to  changing  eco- 
'  nomic  conditions. 

♦ 

Earnings  and  Worlcing 
Conditions 

Automobile  parts  counter  workers 
are  paid*.a  weekly  or  monthly  salary, 
or  a|i  hourly  wage  rate.  In^  addition, 
they  may  receive  commissions  on 
sales.  Counter  workers  employed  by 

^^automobile  dealers  in  36  large  cities 
had  estimated  average  earnings  of 
^5.08  an  hour  in  1976,  slightly  higher 
than  the  average  for  all  nonsupervi- 

•  sory  workers  in  private  industry,  ex- 
cept farming.  ' 

Parts  counter  workers  typically 
work  40  to  48  hours  a  week.  Because 
many  customers  find  it  convenient  to. 
shop  on  weekends,  many  counter 
workers  work  half  a  day  on  Saturday. 

Stockrooms  usually  are  clean  and 
well  lighted.  The  work  is  not  physi- 
cally strenuous,  but  cou|iter  workers 
spend,  much  time  standing  or  walk- 
ing. They  have  to  work  rapidly,  and 
often  must  wait  on  customers  and 
answer  telephone  calls  at  the  same 
time. 

Many  parts  counter  workers  are 
members  of  xY\e,  following  unions:  the 
International  AssQciaijon  of  Machin- 
ists and  Aerospace  Workers;  the 
Sheet  Metal  Workers'  International 
Association;  and  the  International 
Brotherhood  of  Teamsters,  Chauf- 
feurs, Warehousemen  and  Helpers  of 
America  (Ind.). 

Sources  of  Additional 
Information 

Details  about  employment  oppor- 
tunities may  be  obtained  from  local 
automobile  dealers  and  parts  whole- 
salers, locals  of  the  unions  previously 
mentioned,  or  the  local  office  of  the 
State  employment  service. 

For  general  information  about  the 
occupation,  write  to:  ; 

Automotive  Service  Industry  Association,  230 
N.  Michigan  Ave.,  Chicago,  111.  6O69I. 

National  Automotive  Parts  Association, 
10400  West  Higgins  Rd.,  Roscmont,  III. 
60018. 
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SALES  CkxaUPATlONS  ; 

AUTOMOiiLE  SALES 

:     (D.OX  280.358)    *  [  \. 

portal^  and  car 

biiyei^i^^  8elling.^^i* 
Uiieiy^w  bir  uic|d  cars,  pthers,  partjc-^ 
ularty  those  enip^^      in  small  deal- 

;  enhips»  sell  both.  .  .  ^ 
1'  Automobile  sales  workers  spend 

'  much  of  their  time  waiting*  on  cus- 

'  tomeris  in  thti  showroom  or  used-car 
lot.  When  a  customer  enters  the 
fthowrbo^n,  they  try  'to  find  out  what 
kind  of  car  the  customer  wants  by 
asking  questions  and  encoura^inglhe 
customer  to  talk  about  cars  on  dis- 
play. For  example »  they  may  ask  if 
the  customer  interested  primarily 
in*  economy,  gr  in  a  high-perform- 
ance automobile.  Sales  workers  em- 
phasize the  points  that  please  their 
customers  ii/an  effort  to  stimulate 
their*  willingness  to  buy.  To  demon- 
strate featuires/such  as  performance, 
ndeSsnd  handling,  that  a  customer  is 
loaidng  foV,  8ale^^yorkers  invite  thejr 
Customers  to  test-drive  the  %ats. 

.  Most  people  want  to  bargain  over  the 
price  of  cars  or  the  allowance  they 
get  for  their  trade-ins,  and  some  deal- 
ers expect  their  sales  workers  to  ne- 
gotiate; especially  if  they  are  over- 
stoc^ked  that  month.  A  sales  worker 
generally  knows  what  price  the  deal- 
er will  acciept,  but  no  sale  is  final 
until  the  manager  approves  the  terms 
the  sales  worker  has  offered. 

^The  ftuai  step  of  overcoming  the 
customeris*  nfesitancy  to  buy  and  get- 
ting the  orde^  (closing  the  sale)  is 

difficult  in  any  sales  wofk.  Cl^ng 
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The'au^ceaa  ef  auloiiwblle  Mtot  worMni  oflM  depends  on  their  abllliy  to  gain 
respect  and  trust  off  their  eustomers. 


as  well.  Finally,  sales  workers  set  up  a 
delivery  date  for  the  cars  and  answer 
any  additional  questions  the  custom- 
ers may  have. 

Successful  sales  workers  alWays 
seek  to  develop  customer  loyalty  and. 
in  this  manner  build  repeat  business.. 
Therefore,  following' delivery,  they 
often  contact  customers  to  thank 
them  for  their  business  and  to  ask  if 
they  are  satisfied  with  the  car.  From 
time  to  time,  they  aWo  may  send  lit- 
erarture  on  new  models  to  customers 
in  order  to  build  repeat  business.  'g 

Successful  sales  workers  cannot 
simply  wait  for  prospects  to  walk  into 
the  showroom.  Instead,  they  must 
develop  and  follow  leads  on  prospec- . 
tive  customers.  For  example,  they 
obtain  names  of  prospects  from  auto- 
mobile registration  records  and  from 
dealer  sales,  service,  and  finance  rec 


ia.n.cu.1  .n  any  sa.es  worK.  "r^^rds.  They  also  can  get  leads  from 

Especially  difficult  Vg^^  station  operators,  parking  lot  at- 

sales  because  cars  are  the  most  ex-  ^  »  r  o 


pensive  purchase  many  people  o^n 
make.  Sii\ce  closing  the  sale  fre- 
qiK^ntly  is  clifficult  for  beginners,  ex-' 
periencech'sales  workers  or  sales 
managers  often  lend  assistance. 

Once  the  sale  is  made,  the  car  must 
be  registered  with  the  State  depart- 
ment,* of  motor  vehicles  and  license 
plates  must  be  obtained.  Sales  work- 
ers fill  out.  the  forms  necessary  for 
these  itemsVand  if  customers  desire, 
arrange  for  financing  and  insurance 


tendants,  and  others  whose  work 
brings  them  into  frequent  contact 
with  car  owners.  After  obtaining 
their  leads,  sales  workers  ma$  con- 
^tact  prospects  by  phone  or  mail.  :  ^ 

Places  of  Employment 

About  1 30,00^^rsons  worked  as 
automobile  sales  workers  in  1976. 
New-car  dealers  employed  about 
four-fifths  of  the  total,. and  used-^ar 


dealers  employed  the  rest.  Dealer- 
ships vary  greatly  in  size  and  employ* 
ment.  Many  small  used-car  dealerr 
ships  employ  olily  one  sales  worker, 
while  some  new  car  dealerships  em- 
ploy more  than^O  sales  workers  and 
sellt^ver  a  thousand  cars  a  year. 

Automobile  sales  workers  are  em* 
ployed  throughout  the ''country. 
Most,  however,  >yorJc  ifl  heavily 
populated  areas.        .  « 

Training,  Other  Quallflcatlone,** 
and  Advancement 

Most  beginners  are  trained  on  the 
job  by  sales  managers  and  experi- 
enced sales  workers,  with  the  amount 
of  training  depending  on  the  dealer. 
In  large  dealerships,  beginners  may 
receive  several  days  of  classroom 
training  to  learn  how  to  obtain  leads 
on  prospective  customers,  to  make 
'sales  presentations,  and  to  close 
sales.  In  additioif,  automobil^  manu- 
facturers often  fufnish  training  i)(ian- 
uals  and  other  educational  material 
for  sales  workers  to  study  on  their 
own.  In  almost  every  dealership, 
sales  workers  receive  continuing 
guidance  and  training  from  their 
managers,  both  on  the*. job  and  at  pe- 
riodic safes  meetings*  They  also  may 
attend  the  training  programs  auto- 
mobile manufacturers  offer  when 
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they  develop  new  sales  campaigns 
that  they  want  their  dealers  to  follow. 

A  high  school  diploma  usually  is 
the  minimum  educational  require- 
ment for  beginners.  Courses  in  Eng- 
lish or  public  ^speaking,  in  jjarticular, 
can  help  build  confidence  in  one's 
ability  to  talk  to  customers.  Also, 
courses  in  commerical  ^rithn:|etic, 
merchandising,  selling,  business  law, 
and  psychology  can  provide  a  good^ 
'  background  for  this  type  of  work. 
Previous  sales  experience  or  other 
\york  requiring  contact  with  the  pub- 
lic is  not  required,  but  it  is  helpful. 
^  Many  persons  in  automobile  sales, 
^  for  example,  previously  were  in  fur- 
niture, appliance,  or  door-to-door 
sales. 

Siri^cc  automobiles  are  a  major  pur- 
chase, dealers  prefer  sales  workers 
who  exhibit  the  maturity  which  can 
inspire  customer  confidence.  As  a  re- 
sult, many  employers  prefer  appli- 
cants who  are  at  least  in  their  mid-  or 
late  twenties*,  with  21  as  the  mini- 
mum age  fQr  beginners.  BiH  age  re- 
quirements may  be  waived  for  a  ma- 
ture applicant. 

The  success  of  automobile  sales 
workers  is  often  dependent  on  their 
ability  to  gain  the  respect  and  trust  of 
their    customers..  Therefore,  they 
must  be  tactful,^  well-groomed,  and 
able  to  express  themselves  well.  Ini- 
tiative and  aggressiveness  also  are 
important  since  the  number  of  cars 
sold  usually  depends  on  the  number 
of  prospective  customers  contacted. 
Because  automobile  sales  workers 
occasionally  work  for  days  withou^ 
making  a  sale*  they  need  self-confi- 
dence and  determination  to  get 
through  these  slow  periods.        ^  ■> 
Successful  employees  who  liave' 
managerial  ability  may  advan/e  to 
assistant  sales  manager,  salijsnianag- 
er,  or  general  manager.  Many  suc- 
cessful employees  prefer  to  remain 
sales  workers  however,  for  they  en- 
joy thc  .frisedom  of  changing  dealer- 
ships or  working  in  different  parts  of 
the  country.  Some  managers  and 
, general  managers  open  their  own 
dealership  or  become  partners  in 
dealerships. 


Auto  sales  fluctuate  from  year  to  year,  causing  job 
opportunities  for  automobile  salesworker^  to  be 
abundant  in  some  years  and  scarce  in  otf^^rs 


Retail  sales  of  passenger  cars  (in  millions^ 

1» 


10 
8 

S 
4 
2 


0  > 
1955 


1960_  1965 

'  M,inuf,ictufpr5  As&OCivilion 


1970 


1975 


than  the  average  for  alh  occupations 
through  the  mid-1 980's  as  the  de- 
mand for  automobiles  increases.  In 
addition  to  jobs  resulting  from  em- 
ployment growth,  thousands  of  open- 
ings will  occur  as  sales  workers  re- 
tire, die,  or  transfer  to  other 
occupations. 

Over  the  long  run,  rising  popula- 
tion and  personal  incomes  will  lead 
to  increased  car  sales,  and  employ- 
ment of  sales  worktrs  will  grow.  But, 
because  sales  are  awcc^d  by  chang- 
ing economic  conditions  and  con- 
sumer preferences,  employment  will 
fluctuate  from  year  to  year.  Opportu- 
nities for  beginners,  therefore,  will  be 
plentiful  in  some  years  and  scarce  in 
othors. 


Earnings  and  Working 
^Conditions  . 


Employment  Outlook  - 

Employment  of  automobile  sales 
wprkers  is  expected  to  grow  faster 


'Most  sales  workers  are  pa7d  a  C( 
mission,  that  is,  a  percentage^^thcr 
of  the  price  of  every  car -t*t€y  sell  or 
the  profit,  the  dealer  makes  on  each 
sale.  They  may  earn  another  commis- 
sion Ivhen  custoi^crs  finance  or  in- 
sure their  cars  tlfrough  the  dealer. 
Because  car  sales  vary  from  month  to 
month,  sales  workers'  commissions 
also  vary.  Many  dealers  pay  their 
commissioned  sales  workers  a  mod- 
est weekly  or  monthly  salary  so  that 
they  wiU  have  a  steady  income.  Oth- 
ers givetitheir  sales  workers  advances 
against  future  commissions.  A  few 
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dealers  P'*^y  ^  ^^""aight  salary.  Because 
it  takes  sorfi^  ^ime  for  beginners  to 
learn  to  sell  ^^rs^  dealers  often  guar- 
antee them  ^  '^lodest  salary  for  the 
first  few  wec^^s  Or  months. 

Sales  wofKcrs  employed  by  new- 
car  deaiers  estimated  average 
'  weelcly  earnings  of  about  $300  in 
1976.  Earnings  Varied,  depending  on 
individual   &^^^hy   and  experience, 
geographic  l^'Cation,  and. dealership 
size.  For  exaf^^Ple,  sales  workers  who 
worked  for  d^^lcrs  that  sold  between 
100  and  J  49  "ew  vehicles  annually 
averaged  abo^^  $220  a  week,  while 
.   those  employ^^  by  dealers  that  sold 
UOOO  cars       ^orc  averaged  about 
$340.^ 

Many  deal^'"ships,  especially  the 
larger  ones,  3|so  provide  bonus  and 
other  special  ^"Centive  programs  for 
their  sales  w^''"*^ers.^For  example,  a 
sales  workerfii^y  receive  a  bonus  for 
'selling  more  ^ars  tham  expected. 

Earnings  c3"  change  coiW^rrably 
from  year  to  y^^r  due  to  changes  in 
the  demand  f^'"  cars.  In  lean  years, ^ 
workers  ^Uh  P^or  sales  records  may 
bQ  laid  offy  of  "^^y  quit  to  find  better 
paying  jobs  other  fields.  Many, 
however,  retu^""  to  selling  when  the 
demand  for  c^^s  improves. 

Sables  workers  receive  many  fringe 
a  be^fits.  Deal^^'s  often  furnish  their^ 
.sates  staffs  v/i^^  demonstrator  cars 
free  of  charge*  Or  sell  or  lease  dcm-  ; 
onstrators  at  ,37^^>Scount.  Sales  work- 


SALES  OCCUPATIONS 


23! 


ers  also  receive  cjiscounts  on  cars 
they  buy  for  j^rsonal  ^se. 

Because  m^i  customers  find  shop- 
ping after  Wjj^lc  convenient,  sales 
workers  frequently  work  evenings.  In 
some  areas,  they  ihay  work  Sunday 
and  take  a.  day  off  diirjng  the  week. 
Many  4eswrs  assign  sales  workers 
"floortime"— hours  they  spend  in  the 

*  showroom  greeting  customers.  For 
example,  a  sales  worker  may  be  in 
the  showroom  from  9  a.m.  to  3  p.m. 
•I  week,  from  3  p.in.  to  9  p.m.  the 
next  week,  and  all^bymi  Saturdays. 
When  not  assigned!\o  the  showroom, 

J^ey  may  spend  a  fevy  hours  each  day 
^""^delivering  cars  to  customers^and 
looking  for  new  customers. 

Sources  of  Additional 
^  iWfomn^tfon 

Details  on  employment  opportuni- 
ties may  be  obtained  from  local  aut^r 
mobile  dealers  or  the  local  office  of 
the  State  employment  service.  For 
general  information  about  the  work, 

•  write  to:  ^ 

National  Automobile  Dealers  Association,- 
2000  K  St.  NW.,  Washington,  DC. 
20006. 


There  are  many  times,  however, 
when  customers  complain  of  prob- 
lems t»t  could  have  a  variety  of 
causes.  In  such  cases,  service  advi- 
sors ^attempt  to  find  out  as  much  as 
possible 'about  the  problem.  For.  ex- 
ample, if  a  customer  says  the  car  is 
hard  to  start,  the  advisor  would  ask  if 

^this  happens  when  the  engine  is  cold 
or  after  it  warms  up.  Or,  if  the  com- 
plaint is  a  strange  noise,  the  advisor 
may  look  the  car  over,  or  test  drive 
the  car.  The  ad'frisor  then  writes  a 
brief  description  of  the  symptoms  of 
the  problem,  v^s  well  as.  any  conclu- 
sion about  ^he  probable  cause,  on  the 
repair  orMr  to  help  the  mechanic 
lodat^The  trouble's  source. 

After  writing  the  repair  order,  ser- 
vice advisors  tell  th^  customer  what 

\  repairs  are  needed,  their  approxi- 
mate cost,  and  how  long  the  work 
will  take.  Since  this  cannot  always  be 
done  until  mechanics  have  inspected 
the  cars,  service  advisors  may  phone 
the  customers  later  to  give  them  this 
information  and  to  ask  permission  to 
do  the  work.  Sometime  customers 

^  are  reluctant  to  authorize  expensive 

v^epairs  even  if  they  are  necessary  so 


service  advisors  may  assure  them 
.  that  the  work  will  improve  perform-  i 
ance^  and  saifety,  and  prevent  more 
serious  trouble. 

Service  advisors  give  repair  orders 
to  the  shop  dispatcher  who  figures 
the  cost  of  the  parts  and  labor 
needed  for  each  order  and  assigns  ^ 
work  to  mechanics"  In  some  shops 
however,  advisors  compute  repair  . 
costs.  Service  advisors  also  are  re- 
,  sponsible  for  answering  any  ques- 
tions the  mechanics  may  have  about 
a  repair  order.  When  the  work  is  fin-^ 
ished;  ^service  advisors  may  test  drive 
caij^iD  be  sure  all  problem^  have 
e(en  corrected,  ^ 

hen  the  customer  returns  for  the 
car,\the  service  advisor  answers  any  *  < 
quesutons  about  the  repairs  and  set-  ' 
ties  complaints  about  their  cost  or 
quality.  If  the  customers  want  to  rer 
turn  the  car  to  the  shop  o^  want  the 
cost  of  the  repairs  adjusted,  the  advi- 
sor usually  must  get  permission  frpm 
the  service  manager.  In  some  dcjit^r- 
ships,  the  most  experienced  fery^jie 
advisors  substitute  for  service?^  man- 
agers when  they  are  absent. 


Cl^WTOMOBILE  SERVICE 
ADtriSORS  : 

I  .   . . 

(D.O.T.  620.281) 

Nature  Of  the  Work 

Service  advisors  are  the  link  be- 
tween customers  and  mechanics  in 
many ^^iRomobile  dealerships  and  in 
some  large  independent  garages. 
When  customers  bring4heir  cars  into 
the  service  department,  service  advi- 
sors (sometimes  called  service  sales- 
Workers  or  service  writers)  find  out 
what  needs  to  be  done  and  arrange 
for  mechanics  to  do  the  work. 

For  routine  maintenance,  service 
advisors  merely  make  out  a  repair 
order  listing  the  work  that  the  cus- 
tomer wants  done.  The  order  in- 
cludes the  customer's  name  and  ad- 
dress, and  make  and  year  of  the  car. 
If  a  factory  warranty  covers  the  re- 
pairs, the  advisor  also  records  the 
engine  and  body  numbers,  mileage, 
and  date  of  purchase. 


S^rvicmdvisor  prepares  repair  ord«r> 
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In  addition  to  advising  customers 
on  their  service  needs,  service  advi- 
sors occasinally  assist  customers  in 
>^^lecting  accessories  for  their  cars. 
^50^i^^xample,  a  customer  who  waif^ 
V  to  aSrd  'an  air-conditioner  may  check 
with  a  Service  advisor  to  be  sure  that 
the  one  selected  will  not  cause  the 
car's  engine,  to  overheat. 

Placaa  of  Eni|j^oyment 

More  than^O.OOO  persons  worked 
as  automobile  service  advisors  in 
1^76.  Most  wprked  for  large  auto- 
mobile dealers  because  dealerships 
with  le^  than  20  employees  usually 
do  not  employ  service  advisors.  ' 
Some  forked  ifor  large  independent 
automobile  repair  shops. 

Training,  Other  Qualifications, 
and  Advanceme; 

Service  advisors  learn  [on  the  job 
.  under  the  guidance  of  eKperienced 
service  advisprs  and  the  serVice  man- 
.    ager.  In  many  service  departments, 
trainees-  begin  by  helping  the  shop 
dispatcher.  They  learn  how  to  route 


build  repeat  business  by  winning  cus- 
tomer confidence. 

Therefore,  employers  look  for  ap- 
plicants who  are- neat,  courteous, 
even-tempered,  attentive  listeners, 
and  good  conversationalists.  High 
school  and  vocational  school  courses 
in  automobile ''mechanics,  commer- 
cial arithmetic,  sales,  public  speak- 
ing, and  Enghsh^are  helpful. 

Service  advisop  with  supervisory 
ability  may  advance  to  shop  supervi- 
sors or  to  service  managers.  Some 
open  their  own  automobile  repair 
shops. 

Employment  Outlook 

Employment  in  this  small  occupa- 
tion is  expected  ^o  increase  about  as 
fast  as  the  average  for  all  occupations 
through  the  mid-1980's.  Not  only  * 
will  there  be  more  automobiles  on 
the  road;  but  also  future  technology 
and  design  will  make  cars  more  com- 
plex. As  a  result,  more  service  advi- 
sors will  be  needed.  In  addition  to  the 
job  openings  resulting  from  employ- 
ment growth,  hundreds  of  openings 
will  arise  each  year  due  to  th6  need 


work  to  the  shop  mechanics,  to  com-  ^  to  replace  experienced  service  advi- 


pute  repair  costs,  and  to  estimate  the 
time  required  for  different  repairs. 
Beginners  usually  can  gain  enough 
knowledge  and  experience  in  1  to  2 
years  to  handle  almost  every  type  of 
repair,,  but  learning  to  estimate  the 
cost^of  automobile  body  repairs  may 
take  a  longer  time,  as  body  damage  is 
often  very  difficult  to  see  and  identi- 
fy. In  addition  to  on-the-job  training, 
some  advisors  attend  formal  training 
programs  cdhducted  by  automobile 
manufacturers.  ^ 

When  hiring  persons  for  jobs  as 
service  advisor  trainees,  employers 
prefer  high  schod^  graduates  who  are 
21  years  of  age  and  who  ha^  experi- 
ence in  automobile  repair  or  related 
ac^tivities,  such  as  assignment  to  the 
motor  pool  in  the  Armed  Forces.  Of- 
ten employers  fill  these  jobs  by  pro- 
moting persons  who  have  worked  as 
.  mechanic  trainees  or  parts  counter 
worker  trainees  within  their  owni  or- 
ganization. Some  firms  prefer  to  hire 
mechanics  who  are  experienced  in  all 
aspects  ^)f  automobile  repair. 

Many  autombile  dealers  consider 
service  advisors  their  most  important 
employees,  because  they  can  pro- 
mote dealership  loyalty  and  thus 


sors  who  retire,  die,  deleave  the  oc- 
cupation for  other  reasons.  The  num- 
ber of  openings^s  expected  to  be 
fairly  stable  from  year  to  year,  be- 
cause the  demand  for  automobile  re- 
pairs is  not  very  sensitive  to  changing 
economic  conditions.  . 

Job  openings  for  service  advisors 
will  be  concentrated  in  large  automo- 
bile dealerships,  most  of  which  are 
located  in  heavily  populated  areas.  In 
small  towns,  many  dealers  do  "hot 
have  enough  repair  business  to  hire 
service  advisors  so  shop  suf>ervis6rs 
do  the,  work  instead.  ^ 

Earnings  and  Working 
Conditions 

Service  advisors  employed  by  au- * 
tomobile  dealers  in  36  large  cities 
had  estimated  average  earnings  of 
$6.45  an  hour  in  late  1976,  more 
than  one-third  higher  than  the  aver- 
age for  all  nonsupervisory  workers  in 
private  industry,  except  farming. 

Many  service  advisors  are  paid  a 
salary  plus  a  commission,  that  is,  a 
percentage  of  the  cost  of  repairs  or 
accessories  that  their  customers  paid 
for.  Others  are  paid  a  straight  com- 
niissioh. 


Most  service  advisors  work  40  to 
48  hours  a  week.  They  are  busiest  in 
the  early  morning  when  most  cus- 
tomers brihg  their  cars  in  for  repairs, 
and  in  late  afternoon  when  they  re- 
turn to  pick  them  up.  During  these 
peak  hours,  advisors  may  have  to 
rush  to  wait  on  customers.  In  addi- 
tion, they  occasionally  have  to  deal  ^ 
with  angry  customers  who  question  . 
or  are  not  satisfied  with  the  repairs 
made  on  their  cars. 

Service  advisors  spend  most  of 
thefi^/time    standing    or  walking 
around  the  lot  and  garage  in  all  kinds  ^ 
of  weather.  But  the  work  is  not  physi- 
cally strenuous. 

Unions  that  organize  service  advi- 
sors include  the  International  Associ- 
ation of  Machinists  and  Aerospace 
Wprkers;  the  Sheet  Metal  Workers' 
International  Association;  and  the  In- 
ternational Brotherhood  of  Team- 
sters, Chauffers,  Warehousemen  and 
Helpers  of  America  (Ind.). 

Sources  of  Additional 
Inforniation 

Details  on  employment  opporluni-  " 
ties  may  be  obtained  from  local  auto- 
mobile dealers  or  repair  shops;  locals 
of  the  unions  previously  mentioned; 
or  the  local  office  of  the  State  em-y^ 
ploynient  service.  ^ 

For  general  information  about  the 
work  of  automobile  service  advisors, 
write  to: 

Automotive  Service  Industry  Association,  230 
N,  Michigan- Ave.,  Chicago,  III.  60601. 

Automotive  Service  Councils,'  Inc.,  1 88  Indus- 
trial Dr.  Suite  112,  Elmhurst  III.  60126 


GASOLINE  SERVICE 
STATION  ATTENDANTS 

<D.O.T.  915.867) 

Nature  of  the  Work 

At  least  once  a  week,  most  of  the 
137  million  motor  .vehicles  on  the 
road  are  driven  into  gasqlirie  service  ^ 
stations  for  fuel  and  service.  Most/*i^ 
need  only  a  few  gallons  of  gas  and  a 
clean  windshield,  but  service  station  > 
attendants  check  for  other  things  as 
well  to  help  owners  keep  their  cars  in 
good  condition. 
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AttMNtartt  ctMcMng  th«  oil  l«v«l  In  thvcninfccaM. 


Uixless  a  driver  is  in  a  hurry,  atten- 
daf^  usually  check  the  oil  level  in 
the  Cranked  and  the  water  levels  in 
the  battety  and  radiator.  If  the  cus- 
lof^^T  asks,  they  also  will  check  the 
aif'pressute  in  the  tires  and  fexamine 
fan^  belts,  hoses,  and  other  parts  for 
sig^  of  Excessive  wear  that  could 
cattt^  problems  for  the  driver. 

Besides  offering  these  basic  servic- 
es* ^as^y  stations  also  do  repaii*  work 
and  stock  replacement  parts  for  of- 
ten-needed items  such  as  batteries, 
headlights,  and  windshield  wiper 
blades-  Attendants  sell  and  install 
thes^  parts,  and  in  some  cases,  may 
"*do  t^inor  repair  work,  such  as  chang- 
ing oil,  rotating  tires,  and  fixing  flats. 
Nlo^t  of  these  tasks  can  be  dbne  using 
screwdrivers,  pliers,  wrenches,  and 
otl^^r  simple  handtools.  Some  atten- 
dants, called  mech^ic-attenda'nts, 
perform  more  difficult  repairs  and 
u5^»  more  complex  equipment  includ- 
ing motor  analyzers  and  wheel  align- 
nient  machines. 

Wh^n  Customers  pay  for  their  pur- 
cHase>  repair  work,  attendants 
coHiect  Payments  and  make  change 
or  Prepare  charge  slips. 

Attendants  also  may  keep  the  ser- 
vice areas,  building,  and  rcstrooms 
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clean  and  neat.  In  some  stations,  they 
help  the  s^tion  manager  take  inven- 
tory of  automc<bile  parts  in  stock;  set 
up  displays,  ahd  keep  business  rec- 
ords. \  ,  f 

If  a  service  station  prpvidps  Qftier- 
gency  road  service,\attendants  may 
drive  a  tow  truck^  the  site  of  the 
breakdown  to  "boost"  the  battery, 
change  a  flat  tire,,  or  perform  other 
minor  repairs.  If  they  cannot  fix  the 
car  on  the  spot,  they  tow  it  back  to 
the  station. 

Places  of  Employment  * 

About  42^,000  people  worked  as 
gasoline  service  station  attendants  in 
About  one-third  of  these  were 
part-time  employees^  In  addition  to 
attendants,  more  th^  200,000  gaso- 
"line  service  station  managers  and 
owners  did  similar  work. 

Service  station  attendants  work  in 
every^section  xSf  the  country,  and  id 
every  size^ommunity,  from  rural 
areas  to  the  largest  cities. 

Training,  Other  Quallflcattons, 
and  Advancement 

'  Applicants  ifor  jobs  as  gasoline  ser- 
vic\t  station  attendants  should  have  a 
driver's  license,  a  general  under- 
standing of  how**  all  automobile 


works,  an<^some  sales  ability.  They 
should  be  friendly,  able  to  speak 
well,  and  present  a  generally  neat  ap- 
pean^jfice.  They  also  need  self-confi- 
dence. Applicants  should  know  sim- 
ple arithmetic  so  they  can  make 
change  quickly  and  accurately  and 
hel[>  keep,  business  records.  They 
also  should  be  familiar  with  local 
roads,  highways,  and  points  of  inters 
est  in  order  to  give  directions  to  cus*. 
tomers  and  to  locate  cars  whose  own- 
ers have  called  for  road  sendee. 

Although  completion  of  high 
school  is  not  geneially  a  requirement 
for  getting  ap  entry  job,  it  is  an 
;  advantage  because  it  indicates  to 
many  employers  that  the  person  has 
at  least  some  of  the  traits  of  a  good 
worker,  such  as  the  ability  to  stay 
/With  a  job  until  the  work  is  complet- 
ed. A  high  school  education  usually 
is  required  for  service  station  man- 
agement training  programs  conduct- 
ed by  oil  companies. 
^  Service  station  attendants  receive 
most  of  their  training  on  the  job, 
although  there  are  sdme  formal  train- 
ing programs.  Trainees  do  relatively 
simple  work  at  first^ch  as  cleaning 
the  station,  pumpii^gas,  and  .clean- 
ing windshields.  Gradually,  they 
progress  to  more  advanced  work 
such  as  performing  preventive  main- 
tenance, installing  accessories  on 
cars,  smd  helping  to  keep  the  station 
records.  It  Usually  takes  from  several 
months  to  a  year  for  a  beginner  to 
become  fagdfliar  with  andable  to  per- 
form all  the  the  jobs  around  a  service 
station. 

Formal  training  programs  for  gaso- 
line service  station  work  are  offered 
in  nriany  high /schools  around  the 
country. ^n  this  curriculum,  students 
in  tlieir^last  2  years  o^  high  school 
take  business  education  courses  and 
work  part  time  in  gasoline  ^rvice 
stations,  where  they  receive  instruc- 
tion in  all  phases  of  service  station 
work. 

Some  attendants  are  enrolled  in 
formal  training  programs  for  service 
station  managers,  which  are  conduct- 
ed by  most  major  oil  compan/ies. 
These  programs  usually  last  from  2  to 
8  weeks  and  emphasize  subjects  such 
:  as  simple  automobile  maintenance, 
marketing,  and  business  manage- 
ment. 
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Several  avenues  of  advantement 
are  open  to  service  station  atten- 
dants. Additional  training  qualifies 
attendants  to  b^ecome  automobile 
mechanics;  those  having  business 
nianagement.capabilities  may  ad- 
VSlnce  to  station  manager.  Many  ex- 
V .  perieiiced  station  managers  and  au- 
♦  tomobile  mechanics  go  into  business 
for  themsel^s  by  leasing  a  station 
from  an  oil  company  or  buying  their 
own  station.  Oil  companies  hire  some 
service  station  managers  as  sales  rep- 
resentatives or  district  managers'. 

^mploymtnt  Outlook 

Employment  of  gasoline^  service 
station  attendants  should  continue  to 
grow  over  the  next  few  years.  But 
whether   this   trend    will  continue 
through  the  mid-l980's  is  difficult^^o 
judge.  Increased  sales  of  cars  that 
offer  better  gas  mileage  could  even- 
tually reduce  total  gasoline  consump- 
tion, which  might  severely  limit 
growth  in  this  occupation  over  the 
Jong  run.  Self-service  gas  stations 
also  may  limit  growth.  However,  in 
this  relatively  large  occupation,  thou- 
sands of  job  openir^s  are  expected 
each  year  to  replace  workers  who 
retire  or  die.  Turnover  also  is  high,  so 
thousands  more  openings  will  arise 
each  year  as  attendants  transfer  to 
other  occupations^ 

Earnings  and  Workliflg 
Conditions 

Earnings  of  gasoline  service  station 
^  attendants  vary  considerably.  Hourly 
earnings  for  many  attendants  r^hged 
from  $2.30  to  $4  in  1976,  according 
to  the  limited  information  available. 
In  addition;  man^  attei|;idants  are  paid 
a  commission  based  on  the  value  of 
the  products  they  selj.  Attendants 
employed  in  large  metropolitan  areas 
generally  had  higher  earnings  than 
those  in  small  towns. 

Full-time  attendants  work  40 
hours  a  ^^ek  or  more.  Because  gas 
stations  usually  are  open  at  least  1 2 
hours  a  day,  6  days  a  week,  work 
schedules  may  include  evenings, 
weekends,  and  hplidays. 

Attendants  work  outdoors  in  all 
kuids  of  weather.  They  do  consider- 
able lifting  and  stooping  and  spend 
much  time  on  their  feet.  Possible  in- 
juries include  cuts  from  sharp  tools  ' 
and  burns  from  hot  engines. 


For  many  attendants,  however,  the 
opportunity  to  deal  with  people,  to 
work  on  cars,  and  possibly  to  manage 
their  own  service  st^ions  someday 
more  than  offsets  these  disadviantag- 
es.  Also,  the  opportunity  to  get  part- 
time  employment  makes  the  job  at- 
tractive to  many  people.  Some  col- 
lege students  have  been  able  to  work 
their  way  through  school  ^  service 
station  attendants  and  many  ^ho 
hold  other  jobs  add  to  their  income 
by  working  part  time  as  attendants. 

Sources  of  Additional 
Information 

For  more  details  about  work  op- 
portunities, contact  local  gasoline 
service  stations  or  the  local  office  of 
the'State  employment  service. 


INSURANCE  AGENTS  AND 
BROKERS 


(D.O.T.  250.258) 


Nature  of  the  Work 

Insurance  agents  and  brokers  sell 
policies  that  protect  individuals  and 
businesses  against  futurgjosses  and 
financial  pressures.  Tj(ey  may  help 
plan  financial  protection  to  meet  the 
special  needs  of  a  customer's  family; 
advise  about  insurance  protection  for 


an  automobile,  home,  business,  or 
other  property;  or  help  a  policyhold- 
er obtain  settlement  of  an  insurance 
claim. 

Agents  and  brokers  usually  sell 
one  or  more  of  the  three  basic  types 
of  insurance:    Kfe,  property-liability 
(casualty),  and  healthy  Xvfe  iiisur- . 
ance  agents,  sometimes  called  life 
underwriters,  offer  policies  that  pay 
survivors  when  a  policyholder  dies. 
D6pending  on  the  policyjnijder's  in- 
dividual circumstances,  a  life  policy 
can  be  designed  to  provide  retire- 
ment income,  funds  for  the  educa- 
tion of  children,  or  other  benefits. 
Casualty  insurance  agents  sell  poli- 
cies that  protect  individual  pol- 
icyholders from  financial  losses  as  a 
result  of  automobile  accidents,  fire 
or  theft,  or  other  losses.  Tfiey  also 
sell  industrial  or  commercial. lines, 
such  as  workers'  compensation, 
product  liability,  or  medical  malprac-  y 
tice  insurance.  Health  insurance  poli- 
cies offer  protection  against  the  costs 
of  hospital  and  medical  care  or  loss 
of  income  due  to  illness  or  injury, 
an^^many  life  and  casualty  agents  of- 
fer health  insurance  in  addition  to 
other  linds.  Many  agents  also  offer 
seci^ities,  such  as  mutual  fund  shares 
or  variable  annuities. 

An  insurance  agent  may  be  either 
an  insurance  company  employee*or 
an  independent  businessj^rson  au- 
thorized to  represent  one  insurance 
company  or  mbre.  Brokers  are  not 


ln^uranc«  ag«nto  plan  Insurance  programs  that  art  tallored  to  prospecU'  needs. 
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under  exclusive  contr^act  with  any 
single  company;  instead,  they  place 
policies  directly  with  the  co^npany 
that  best  meets  a  client's  needs.  Oth- 
erwise, agen^  and  brokers  do  much 
tlie  same  kind  of  work. 

They  spend  most  of  their  time  dis- 
cussing insurance  needs  with  pro- 
spective and ^^existing  customers. 
Some'  time  must  be  spent  in  office 
work  to  prepare  reports,  maintain 
records,  plah  insurance  programs 
that  are  tailored  to  prospects'  needs, 
and  draw  up  lists  of  prospective  cus- 
tomers. Specialists  in  group  policies 
may  help  an  employe|>'s  accountants 
^t  up  a  system  of  payroll  deductions 
for  employees  covered  oy  the  policy. 

Places  of  Employment 

About  465,000  agents  and  brokers' 
sold  insurance  full  time  in  1976.  In 
addition,  thousands  of  others  worked 
part  time.  About  h^lf  of  the  agents 
and  brokers  specialized  in  life  irisur- 
al\ce;  the  rest,  in  some  type;  of  prop- 
erty/liability insurance.'  A  growing 
number  of  agents  (called  multi-line 
agents)  offer  both  life  and  property- 
liability  policies  to  their  customers. 

Agents  and  brokers  are  employed 
in  cities  and  towns  throughout  the 
country,  but  most  work  ntar  large 
population  centers.    •  ^ 

Training,  Other  Quallflcatfons/  ^ 
and  Advancement 

Although  many  employers  prefer 
college  graduates  for  jobs  selling  in- 
surance, most  will  hire  high  school 
graduates  with  potential  or  proven 
sales  ability.  Coriege  training  may 
help  the  agent  grasp  the  fundamen- 
tals and  procedures  of 'insurance  sell- 
ing more  quickly.  Courses  in  ac- 
counting, economics,  finance, 
business  law,  and  insurance  subjects 
arc  helpful. 

All  agents  and  most  brokers  must 
obtain  a  license  in  the  State  where 
thcy^plan  to  sell  insurance.  In  most 
States,  licenses  arc  issucd\only  to 
applicants^who  pass  written  examina- 
tions covering  insurance  fundamen- 
tals and  the  State  insurance  laws. 
Agents  who  plah  to  sell  mutual  fund 
shares  and  other  securities  also  must  . 
be  licensed  by  the  State.  New  agents* 
usually  ceceive  training  at  the  agen- 
cies where  they  wi^l  ,work  and  ^r©^^ 


quently  also  at  the  insurance  compa- 
hy's  home  office.  Beginners 
sometimes  attend  company-spofr- 
sorcd  classes  to  prepare  for  examina- 
tions. Others  study  on  their  own  and 
accompany  experienced  sales  work- , 
ers  wWen  they  call  on  prospective  cli- 
ents. 

Agents  and  brokers  can  broaden 
their  knowledge  of  the  insurance 
business  by  taking  courses  aj  colleges 
and  universities  and  attending  insti- 
tutes, conferences,  and  seminars 
sponsored  by  insurance  organiza- 
tions. The,  Life  Undecwriter  Training 
Council  (LUTC)  awards  a  diploma 
in  life  insurance  marketing  to  agents 
who  successfully  complete. the  Coun- 
cil's 2-year  life  program.  There  is 
also  a  doursc  in  health  insurance.  As 
agents  or  brokers  gain  expeilence 
and  knowledge,  they  can  qualify  for 
the  Chartered  Life  Underwriter 
(CLU)  designation  by  passing  a  sc- 
ries of  examinations  given  by  t*he 
American  College  of  Bryh  Mawr,  Pa. 
In  much  the  same  jway,  a  property- 
liability  agent  can  qualify  for  the 
Chartered  Property  Casualty  Under- 
writer (CPCU)  designation  by  pass- 
ing a  scries  of  examinations  given  by 
the  American  Institute  for  Property 
and  Liability  Under\yriters.  The  CLU 
and  CPCU  designations  are  recog- 
nized marks  of  achievement  in  their 
respective  fields. 

Agents  and  brokers  should  be  en- 
thusiastic, self-confident,  and  able  to 
communicate  effectively.  Because 
agents  usually  work  without  supervi- 
sion, they  need  initiative  to  locate 
new  prospcTfs.  For  this^cason,  many 
employers  seek  people  who  have 
been  successful  in  other  jobs. 

Insurance  agcnts^who  show  unusu- 
al sales  ability  and  leadership  may 
become  a  sales  manager  in  a  local 
office  or  assume  a  managerial  job  in 
a  home  office.  A  few  agents  may  ad- 
vance to  top  positions  as  agency  su- 
pcrintcnacnts  or  company  vice-presi- 
dents. Many  who  have  built  up  a 
good  clientele  prefer  to  remain  in 
salcswork.  Some,  particularly  in  the 
property-liability  field,  eventually  es- 
tablish their  own  independent  agen- 
cies or  brokerage  fifms. 

Employment  Outlook 

Employment  of  insurance  agents' 
and   brokers  is  expec/tcd  to  grow 

^  Of- 


about*  as  fast  as  the  average  for  alt- 
occupations  through  the  mid-1 980's 
as  the  voiumc  of  insurance  sales  con- 
tinues to  expand.  Many  additional 
jobs  will  open  as'.agents  and  brokers 
die,  retire,  or  leave  their  jobs  to  seek 
other  work.  Due  tosthe  highly  tom- 
petitivc  nature  of  insurance  selling, 
mai^  beginners  leave  the  field  be- 
cause they  are  unable  to  establish  a  " 
sufficiently  large  clientele.  There- 
fore, opportunities  shpuld  be  quite 
favorable  for  ambitious  people  who 
enjoy  saleswork. 

.  Future  demand  for  agents  and  . 
brokers  depends  on  the  volume  of 
insurance  sales.  Volume  should  iri- 
crease  rapidly  over  jhe  next  decade 
as  a  larger  proportion  of  the  popula- 
tion enters  the  period  df  peak  earn-  - 
ings  and  family  responsibilities.  Life 

*  insurance  sales  stttould  grow  as  more 
families  select  policies  designed  tp 
provide  educational  funds  for  their 
children  and  retirement  income.  Ris-  ^ 
ing  incomes  also  nriay  stimulate  the  , 
sales  of  equity  products  such  as  mu- 
tual funds,  variable  annuities,  and 
other  invesYments.  Sales  of  property- 
liability  insikance  should  rise  as 
more  consumer  purchases  are  in- 
sured and  as^omplex  types  of  com- 
mercial coverage,  such  as  product  li- 
ability and  workers'compensation, 
are  expanded.  ' 

However,  .employment  of  agents 
and  brokers  will  not  keep  pace  with 
the  rising  level  of  insurance  sales 
because  moire  policies  will  be  sold  to 
groups  and  by  mail.  In  addition,  each 
agent  should  be  able  to  handle  more . 
business  as  computers  take  over 
some  of  the  time-consuming  clerical 
tasks.  The  trend  toward  multi-nne 
agents  also  will  cause  employment  to 
rise  more  slowly  than  the  volume  of 
insurance  sales. 

Earnings  and  Working 
Conditions 

Beginners  in  this  occupation  often 
are  guaranteed  a  moderate  salary 
while  they  arc  learning  the  business 
and  building  a  clientele.  In  many 
large,  cbfripaiiies,  new  agents  receive 
abou^  $800  a  month  during  th|s  train- 
ing period,  which  can  last  *up  to  6 
months  or  longer)  Thereafter,  mgst 
agents  are  paicl*^  a  commission  ba* 
sis.  The  size  of  the  commission  de- 
•pendVon  the  type  and  amount  of  in- 
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suffice  sold,  and  whether  the 
transaction  is  a  new  policy  or  a  re* 
newal.  After  a  few  years,«an  agent's 
commissions  on  new  policies  and  re- 
newals may  range«from  $12,000  to 
$20,000  annually.  There  is  virtually 
no  limit  (HI  whiit  an  n^cnt  ca;i  earn, 
however,  t  housands  of  established 
agents  and  brokers  earn  ^ore  than . 
$30,000  a  year,  and  many  highly  sue- 
cessful  ones  earn,  more  than 
$100,000  a  year. 

Agents  and  broiyrs  generally  pay 
their  own  automobile  and  traveling 
'  ^xP^scs-  addition,  those  who  own 
andSberate  independent  businesses 
min^ay  office  rent,  clerical  salafies*, 
"^^nd  other  operating  expenses  out  of 
their  earnings. 

Although  insurance  agents  usually 
are  free  to  arrange  their  own^ours  of 
work,  they  often  schedule  appoint- 
ments during  evenings  and  weekends 
for  the  convenience  of  clients.  Some 
agents  work  more  than  the  custom- 
ary 40  hours  a  week.  (See  the  state- 
ment on  the  Insurance  Industry  for 
more  information  about  work  in  life 
and  property-liability  companies.) 

Sources  of  Additional 
^  Information 

G^e'ral  occupational  information 
about  insurance  agents,  and  brokers  | 
is  available  from  the  »home  office  of 
many  life  and  propeiiy-liability  insur- 
ance companies,  information  on. 
>  State  licensing  requirements  may  be 
obtained  from  the  department  of  in- 
surance at  any  State  capital. 

Information  about  a  career  as  a  life 
insurance  agent  also  is  available 
from:  ^  ^ 

^  An^erican  Council  of  Life  Insurance,  1850  K ' 
^     St.,  NW.,  Washington,  DC,  20006. 

The  National  ^Association  of  Life  Undepvrit- 
ers,  ^922  F  St.,  NW.,  Washington,  D  C 
20006.  "  ' 

For  career  information  on  proper- 
ty/liability agents,  contact: 

Insurance  Information  Institute,  110  WiHiaip 
'^t,.  New  York,  N.Y..  10038. 

National Association  of  Insurance  Agents, 
Inc.,  85  John  St.,  New  York,  N.Y.  10038. 

"American  Mutual  Insurance  Alliance,  20  N. 
Wacker  Dr.,  Chicago,  III.  60606. 

The  National  Association  of  Independent  In-  \. 

surers.  Public  Relations  Department, 
^^^^.^fiOO^iver  Rd.,  Des  Plaines,  III.  60018. 


MANUFACTURERS'  SAtES 
WORKERS 

CD.O.T.  260.  through  298.458) 

Nature  of  the  Work 

Practically  all  manufacturers — 
whether  they  make  computers  or  can 
openers — employ  sales  workers. 
Manufacturers'  sales  workers  sell 
mainly  to  other  businesses — facto- 
ries, railroadsr  banks,  wholesalers, 
and  retailers.  They  also  sell  to  hospi- 
tals, schools,  libraries,  and  other  in- 
stitutions. 

Most  manufactures*  sales  workers 
sell  nontechnicaHproducts.  They 
musK^e  well  informed  about  their 
firms*  fhiQdycts  and  alsct  about  the 
special  requirements  of  their  custom- 
ers. When  sales  woi^ers  visit  firms  in 
their  territor}^,  they  use  an  apprbach 
adapted  to  the  particular  line  of  mer- 
chandise. A  sales  worker  who  hati- 
dles  crackers  or  cookies,  for  exam- 
ple, emphasizes  the  wholesomeness, 
attractive  packaging,  and  variety  of 
these  prbtiucts.  Sometimes  sales 
workers  'promote  their  products  by 
display  in  hotels  and  conferences 
with  wholesalers  and  other  custom- 
ers. 


Sales  workers  who  deal  in- highly 
technical  produces,  such  as  electron- 
ic equipment,  often  are  called  sales 
engineers  or  industrial  sales  workers. 
In  addition  to  having  a  thorough 
knowledge  of  their  firms*  products, 
they  must  be  able  to  help  prospective 
buyers  with  technical ''problems.  For 
example,  they  may  try  to  determine 
the  proper  materials  and  equipment 
for  a  firm*s  manufacturing  process. 
They  then  present  this  informatioj^to 
company  officials  and  try  to  negoti- 
ate a  sale,  which  may  take  many 
months.  Often,  sales  engineers  work 
with  the  research-and-devejopment 
departments  of  their  (5wn  companies 
to  devise  ways  to  acfapt  products  to  a 
customer*s  specialized  needs.  Sales  ^ 
workers  who  handle  technical  prod- 
ucts sometimes  train  their  customers* 
employees  in  the  operation  and 
maintenance  of  new  equipment,  and 
make  frequent  return  visits  to  be  cer- 
tain that  it  is  giving  the  desired  ser- 
vice. 

Althouglf^  manufacturers*  sales 
workers  speqd  most  *of  their  time 
visiting  prospective  customers,  they 
also' do  paper>vork,  including  reports 
on  sales  prospects  or  customers* 
credit  ratings.^  In  addition,  they  m^ust 
^lan  their  work  schedules,  draw  up 
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Manufacturer*s  sales  worker  tskes  order  for  camera  equipment  from  department  store  * 
^  photo  supplies  buyer, 
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lists  of  prospects,  make  appoint- 
flients,  handle  some  correspondence, 
and  study  literature  reil^ting  to  their 
products.  ♦  • 

Placet  of  Employment 

•  Over  360, OOQ  people  were  manu- 
facturers' sales  workers  in  1976. 
About  15,000  were  sales  engineers. 
Some  work  out  of  their  company's 
home  office,  often  located  at  a  manu- 
facturing plant.  The  majority,  how- 
ever, work  out  of  branch  offices,  usu- 
ally in  big  cities  near  prospective 
customers/' 

More  sales  workers  are  employed 
by  companies   that   produce  food . 
products  than  by  any  other  industry. 

*  Large  hximjpers  also  work  in  the, 
printing  and  ,  publishing,  chemjcal, 
fabricated  metal  products,  and  elec- 
trical  and  other  machinery  indus- 
tries. Most  sales  engineers  work  for 
companies  that  produce  heavy  ma- 

''chinety,  transportation  equipment, 
fabricated  metal  products,  and  pro- 
fessional and  scientific  instrument's. 

Trialnlng,, Other  Qualifications,. . 
.and/ Advancement 

Althfyjgh  a  college  degree  is  in- 
creasingly desirable,  the 'type  and 

*  level  of  education  a  ^les  worker 

,  need$  depend  largely  on  tli^^'pr^Jtuc^ 
and  it's  market.  " 

Manufacturers    of  nontechnical 

?  products' of t^n  hire  college  graduates 
who  have  a  degree  in  fiberal  art's  or 
business  administratioti.,  Some^posi- 

«  tipnsV  however,  require  sp^ialize.a 
tricing.  Drug  sales  workers,  also 
knowiL  as  pharmaceutical  detailers, 
usuafl^tieed  training  at  axoiJiCge  of 
pharmacy.  Manufacturers  of  electri- 

"  cal  equipment,  heavy  macHnery,  and 
some  types  of  chemicals-prefer  , to 
hirf^trpeople  who  have  studied  engi- 

'  hearing  'or  chemistry,  (information 
on  chemists,  engineers,  and  others 
with  the  technical  training  suitable 
for  work  as  nfanufacturers'  sales 
workers  is  given  elsewhere  in  the 
Handbook.)  \' 

Beginning  sales  workers  may  take  > 
specialized  traihirig  before  they  start 

;on  the  job.  SicJme'companies,  espe- 
cially those  that  mafiufacture  com- 
"  plex  technical  products,  have  formal 
training' pro  grants  that  last  2  years  or 


longer.  In  some  of  these  programs,    enced  sales  workers  ranged  from 
trainees  rotate  among  jobs  in  several     S^OO^fi  over  $24,000  a  year  in 
departments  of  the  plant  ^and  office 
to  learn  all  p|}ases  of  production,  in- 
stallation,, a^d  ^distribution  of  the 
product.  Other  trainees  take  formal 
class  instruction  at  the  plant,  fol- 
lowed by  on-the-job  training  in  a 
branch  office  under  the  supervision  a* 
field  sales  manager. 

A  pleasant  personality  and  appear- 
-ance,  and  the  ability  to  meet  and  get 
along  well,  with  many  types  of  people 
are  important.  Because  sales  workers 
may  have  to  walk  or  stand' for  long 
periods  or  carry  product  samples, 
some  physical  stamina  is  neo^afty. 
As  in  most  selling  jobs,  arithmetic 
skills  are  an  asset. 

Sales  representatives  who  have 
good  sales  records  and  leadership^ 
ability  may  advance  to  sales  supervi- 
sors, braiich  .managers,  or  district 
mana^rs.  Those  with  managerial 
abikKy  eventually  may  advance  to 
sales  manager  or  other  executive  po- 
sitions; many^top  executive  jobs  in 
industry  are  filled  by  people  who 
started  as  sales  workers. 

Because  of  frequent  contact  with 
business  people  in  other  firms,  sales 
workers  often  ace  able  to  transfer  to 
other  jobs!  ^ome  go  int6  business  for. 
themselves  as  independent^ represen- 
tatives.. Other'  experienced  sales 
workers  find  opportunities  in  adver- 
tisii]^  and  rfiarketing  research. 

Ehiployment  Outlool( 

lEmployment  in  this  field  is  expect- 
ed^^to  grow  about  as  fast  as  the  aver- 
,age  for  all  occupations.  Growth  will 
occur  because  of  the>rising  demand 
for  technical  products  and  the  result- 
ing need  for  trained  sales  workers.  In 
addition,  industrial  firms,  chain 
stores,  and  institutions  that  purchase 
large  quantities  of  goods  at  one  time 


1 976,^'Hfelusive  of  commissions  and^ 
bonuses.  The  highest  starting  salaries 
generally  were  paid  by  manufacture 
erj  of .  electrical  equipment,  food 
products,  and  rubber  goods.  The  av-  • 
erage  experienced  sales  worker 
earned  betwe^'n  .$17,000  and 
$30,000  in  1976,  depending  upon 
the  firm  and  its  product.  The  highest 
paid  ss^les  workers  sometimes  earned 
upwards  of  $40^000  and  $50,000. 

Some  manufacturing  concerns  pay 
experienced  sales  workers  a  straight 
commission,  based  on  their  dollar 
amount  of  sales  (as*  in  the  case  of 
Independent -representatives);  others  . 
pay-  a  fixed  salary.  The  majority, 
however,  use  a  combination  of  salary  .. 
and  commission,  salary  and  bpnus,  or 
salary,  commission,  and  bonus.  Com- 
missions vary  according  to  the  sales 
workers'  efforts  and  ability,  the  com-  * 
mission  rate,  the  location  of  their 
sales  territory,  and  the  type  of  prod- 
uct sold.  Bonus  payments  may,  de^ 
pend  on  individual  performance,  on^ 
■  performance^  of  all  sales  workers  in  . 
the  group  or,  district,  or  on  the  com- 
pany^ sales.  Some  firmsjpay  annual 
bonuses;  ath^ers^offer  boHTuses  as  in-; 
centive  prayments  on  a  (juarterly  or 
monthly  basis.  -  ^.  -  .    \  ^ 

.  ^  Some  manufapturers'  sales  w6rk- 
^  ers  have  large  tejr^tdries  andrdo  coii- 
siderable,  traveling.  Others  usually^ 
work  in  the  neighborhood  of  their 
**home -ba^e."  .>yhen  oa  business  . 
trips,  sales  Workers  are  reimbursed, 
for  expenses.,  such  as  transportation 
and  hotels.  Some  companies  prov.ide 
a  car  or  pay  a  mileage  allowance  to 
sales  workers,  who  use  their  own  cars. 

Manufacturers'  sales  workei^  call 
at  the  time  rnost  convenient  to  cus- 
tomers and  may  liave  to  travel  at 


frequently  buy  directly  from  the  ^j^jjt  or  on  weekends.' Fiequently. 
mdnufactuner.  The  need  for/sales   .^j^^y  ^p^^^  evenings  writing  reports 


workers  will  increase  as  manufactur- 
ers emphasize  sales'activities  toV:om- 
pete  for  the  growing  number  of  these 
valuable  accounts.  ' 

*  t  . 

Earning^  and  Worldng 
"  ■   '   .  Conditions  . 

According  to  the  limited  informa- 
tion available,  salaries  f^^^peri- 


ftowever^  some  plan  .their*^hedules 
^|or  time  off  when  they  want  it.  Most 
siales  worker^  who  are  not  paid  a 
straight 'commission  receive  2  to  4 
weeds'  paid  vac^ation,  depending  en 
their  length  of  service.  They  usually 
^hare  in  company  benefits,  including 
life  insurance,  pensions,  and  hospital; 
.  surgical,  and  medical  benefits. 
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L  :  Fbr  ihqre  information  on  the  Wcu* 
I  paCibh  of^manufacturers*  sal^wbrk- 
;"e^  write: '  ■    "^^^  •  •  • 

Sates  and  Marketing  Executives  Intematk>nal, 
Caieer  Education -Divirion,  380  Lexing- 
ton Ave.^  New  YoA, -N.Y:  J  00 1 7.. 

Manu&ctiifer't  Agents  National  Aai6ctadon, 
P.O.  Box  16878,  Irvine,  Cal.  92713. 


MODELS 


other  merchandise  as  well.  In  addi-. 
ttdn  to  fashion  and  photographic 
work,' some  models  pose  for  artists  or 
sculptdrg,  or  work  in  films  or  televi- 
sion. *  . 

Placetf  of  Employment 


About  8,3\)0  models  were  em- 
ployed in  1976.  Clothing  manufac- 
turers, designers,  and  wholesalers 
employ  the  largest  number  of  mod- 
els. In  New  York  City's  garment  dis- 


0(X:UPATIQNAL  OLTTLPOK  HANDBOOK. 

trict,  hundreds  of  firms  each  employ 
one  or  two  permanent  modejs  to 
show  their  latest  fashion  designs  to 
prospective  retail  buyers.  Many  mod- 
els work  for  agencies,  however.  Ad« 
vertising  agencies,  retail  stOVes, 
magazines,  and"  photographers  al-: 
most  always  employ  agency  models 
for'\heir  fashion  articles  or  advertiser 
ments. 

.  Modeling  jobs  are  available  in 
nearly  all  urban  areas,  but  most  jobs 


(D.O.t.  297.868  and  961.868) 


Nature  of  tho  Work 

-  :■■  Selling  a  product^always 
an  attractive  man  or  woman 
using  it.  In  mag^ine  advertiseiJAents 
^d  television  Commercials^  moUels 
can  bp  seen  posing  with  a  wide  vari- 
ety of  products,  including^cars,  soft 
drinto,  and^  perfume.  Most  models, 
however,  are  used  to  show  the  latest 
.  tn^ fashion  designs  and  cosmetics.^ 
..Models  usually  specialize  in  eithep 
live  or  photographic  worl^/l^oj^ion 
/moffe/j  generally  work  before  an  au- 
dience, modeling  the  creations  of 
\well-kiK>wn  designers  at -fashion 
V^shbWsyWhile^  the^'nnouncer  de- 
scribes  what  they  ^e  wearing,  they 
WaV  past  customers  and  photogra- 
phers and  point  out  special  features 
.  of  the  design.  On  some  jobs,  they 
may  stop  to  tell  individual  customers 
a  garment*^  price  and  style  number. 

Fashion  models  who  work  for 
clothing  designers,  « manufacturers, 
and  distributors  ace  called  showroom 
.  or  fitting  modeb.  Vmen  new  spring  or 
fall  designs  are  being  shown  to  pro- 
spective buyers,  these  models  are  ex- 
tremely  .jbusy.  During  slack  times,' 
.  however,  they  ^lay  have  some  gener- 
al office  duties,  such  as  typing  or  fil- 
ing.   •    »  •. 

Some;  informal  models  work  in  de- 
partment stores  and  custom  salons 
where  the  pace^is  mpre  leisurely^than 
*in  showrooms.  Others  demonstrate 
new  prcrducts  and  services  :at  n^anu- 
facturers'  exhibits  and'' trade  shows. 

Photographic  models  usually  are' 
hired  to  pose  for  a  particular  assign- 
ment. Although  most  model  clotha| 
and  cosmetics,  they  often  pose  vtm 


■ih  '  ^^^^^ 


-^mc/  ■ 


Faahlpn  modals  gcnwaUy  work  baton  an  audlanea. 
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are  in  New  York  City  because  it  is 
the  center  of  the  fashion  industry. 
Chicago,  Detroit,  and  Los  Angeles 
are  the  other  cities  with  •many  jobs 
for  naodels. 

•  /  ■  ' 

Training,  Other  Qualifications, 

and  Advancement 

*    .-      .  .  • 

.  The  most  important  asset  for  a 
model, is  a  distinctive  and  attractive 
phjrsical  appeanqice.  Advertisers  and 
clothing  designers  hire  models  who 
hav^the  right  "look"  for  their  prod- 
uct and  a  facs:  or  style  that  will  be 
remembered.  To.  develop -an  individ- 
ual-style, some  models  attend  a  mod- 
eling school  where  thjey  learn  to  style 
their,  hair,  walk  arid  stand  gracefully/ 
pose  in  front  of  a  camera,  and  apply 
makeup.  Those  interested  in  a  mod- 
eling career  should  understand  the 
^distinction"  between  these  schools 
and  modeling  agencies.  The  main 
business  of  schools  is  teaching 
classes;  they  usually  do  not  help  the 
griiduate  find  work.  Agencies,. oh  the 
other  hand,  fkid  and  schedule  assign- 
ments for  their  models  on  a  commis- 
sion basis,  ranging  from  10  to  2Q  per- 
cent. Some  modehng  agencies  also 
provide  training,  but  normally-accept 
only  the  most  promising  beginners: 

Female  models  must  be  between  5 
feet  7  inches  and  5  feet  9  1/2  inches 
tall  knd  weigh  110  to  122  pounds. 
Male  models  must  be  6  feet  tall  and 
wear  a  size  40^suit.  Size  requirements 
are  quite  rigid .  because  manufactur- 
ers' and  designers'  samples  are  stan- 
dard 'apcl  models  must  fit  the  clothes 
without  alteration. 

Photographic  models  usually  are 
thinner  than  fashion  models  because 
the  camera  adds  at  least  10  pounds  to 
a  person's  appearance.  In  addition, 
they  must  have  fine,  regular  features 
and  good  teeth,  hands,  and  legs. 
Wide  set  eyes  And  a  long  neck  are 
also  essentials 

There  are  no  educational  require- 
ments for  models;  some  have  com- 
pleted high  school  and  others  have 
had  college  training.  CouBses  in  dra- 
ma, dancing,  art,  and  fashion  design 
are  useful  because  they  can  develop 
poise  and  a  sense  of  style.  * 

Models  should  enjoy  working  with 
people  and  must  be  able  to  withstand 
the  pressures  of,  competition,  tight 
schedules,  and  quick  chianges.  Phys- 


ical stamina  is  important  because 
.  models  are  on  their  feet  most  of  the 
time  and  must  sometimes  assume 
rather  awkward  positions  when  pos- 
ing for  photographers.  To  look  their 
best  under  such  pressure,  models 
must  maintain  excellent  health. 

Modeling  agencies  find  jobs  for 
their  models  on  a  continuous  basis. 
Usually,  they  help  their  models  ob- 
tain, often  without  charge,  a  portfo- 
lio of  photographs  of  themselves  in 
'  various  styles  and  pos^s  which  the 
agency  can  shovJ  to  prospective  cli- 
ents. Some  department  stores  hold 
auditions  that  give  inexperienced 
models  a  cl^ance  to  model  at  a  fash- 
ion shipv^'and  perhaps  obtain  other 
jobs  if  th^y  do  well. 

In  addition,  many  sales  jobs  in  de- 
partiTient  stores  provide  useful  expe- 
rience in  selecting  and  coordinating 
fashions,  experimenting  with  make- 
up, and,  ocycasionally;  modeling. 
*  Sometimes  a  mgdel  can  gain  experi- 
ence by  working  in  fashion  shows 
given  by  local  community  orgemiz^ 
tions. 

Modeling  can  be  a  stepping  stone 
to  other  jobs  in  the  fashion  field,  such 
as  st^ff  editor  of  a  fashion  magazine, 
consultant  for  a  cosrri^tic  firm,  or 
fashion  coordinator  for  a  department 
store.  Some^models  take^courses  in 
art  and  design  and  may- become  fash- 
ion illustrators  or  designers.  A  few 
models  who  wotk  in  television  com- 
mercials become  actors  or  actresses. 

Employment  Outlook 

Although  employment  of  models  is 
expected  to  increase  faster  than  the 
average  for  all  occupations  through 
the  mid-1980's,  competition  for  the: 
available  jobs  will  be  keen.  The  glam- 
our of  modeling  attracts  many  more 
persons  than  are. needed  in  the  occu- 
pation. Even  thoQgh  many  interested 
persons  do  not  meet  the  size  require- 
ments, those  who  do  still  outnumber 
available  jobs.  Experienced  models 
will  continue  to  receive  most  of  the 
assignments.  ^  • 

Rising  advertising  expenditures 
and  sales  of  clothing  and  accessories 
will  cause  the  demand  for  both  pho- 
tographic and  fashion  models^o  ^in- 
crease. Most  job  openings,  however, 
will  result  frcyn  the  need' to  replace 
models  who  have  left  the  o&upation. 


Many  models  have  'to  retire  when 
they  lose  their  youthful  appearance 
because  most  employers  prefer  youn- 
ger models.  Others  leave  the  occupa- 
tion because  their  particular  "look" 
goes  out  of  style  or  becomes  associat- 
ed with  ah  outdated  product. 

Earning^  and  Working 
CondKions 

A  model's  earnings  depend  on  the 
number  and  length  of  assignments  he 
or  she  receives.  Although  a  few  top 
models  earn  as  much  as  business 


executives,  most  <iam  .far  less.  Aq 
cording  to  the  limited  information 
available,  fashion  models  working 
full  time  for  manufacturers  or  whole- 
salers earned  up  to  $35,000  in  1976, 
though  only  the  very  best  earned  the 
highest  income.  Models  working  re- 
tail shows  on  a  steady  basis  earned 
$10,000  to  $12,000  outside  New 
York  City;thos€f  in  New  York  earned 
more. 

Models  who  work  for  itiore  than 
one  employer  receive  a  fee  for  their 
work.  If  they  are  registered  with  an 
agency,  'the^  pay  a  commission  for 
.file  services  it  provides.  In  1976;  fe- 
male models  working  for  major  agSli- 
cies  in  New  York  earned  $75  to  $  1 00 
an  hour;  male  models,  up  to  $75  an 
hour.  Models  in  other  major  cities 
earned  slightly  lower  rates.  These 
rates  are  igisleading,  however,  be- 
cause many  models,  especially  b^gin- 
«ners,  *work  only  a  few  hour^each 
week  and  spend  a  great  deal  of  their 
time  auditioning  for  prospectiye  cli- 
ents. Models'  income  also  depends 
on  the  type  of  work  tl)ey  do,  whether 
runway  or  photographic  work.  The 
more  versatile  the  model,  the  greater 
the  number  of  assignments  and  the 
greater  the  income  lie  or  she  may 
receive.  Although  photographic 
modeling  often  p^ys.  well,  models 
usually  .niust  provide  their  own  ac- 
cessories, such  as  wigs  and  hair- 
pieces, and  pay  for  their  transporta- 
tion. Occasionally,  a  model  must  buy^^ 
a  complete  outfit  in  order  to  get  a 
particular  job. 

Models  appearing  in  television 
CQmmercials*eam  at  least  $145  for  a 
job  as  an  extra,  and  about  $200  per 
job  as  a  principal  cljgjacter;  they  may 
also  receive  additional  income  if  the 
commercial  is  rerun.  Television  mod- 
els must  be  members  of  the  Ameri- 
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can  Federation  of  Television  and  Ra- 
dio L\rtists  or  the  .Sqreen  Actors 
Guilja,  Inc. 

Models  sometimes  must  work  un- 
der, uncomfortable  conditions,  pos- 
injg  in  a  swimsuit  in  the  middle  of 
winter,  for  example.  ^The'  work  can 
also  affect  their  personal,  lives  be- 
cause models  must  always  look  fresh 
^d  well-rested  for  the  camera  and 
may  have  to  limit  evenings  out  with 
friends.  In  addj^ion,  a  female  model 
must  spend  part  of  each  night  on 
beauty  »care,  and  sometimes  has  to 
prepare  her  clothing  and  accessories, 
polish  her  nails,  and  set  her  hair  for 
the  next  day's  assignments.  • 

Sources^ of  Additional 
Information 

Employers »  of  models  such  as 
magazines  and  newspapers  may  be 
able  to  recommend  reputable  model- 
ing agencies.  More  cotmprehensive 
information  on  training  programs  for 
models  is  available  on  request  from: 

United  States  Office  of  Education.  Division  of 
VocatioiiUJ/Tcchnical  Education,  Wash-^ 
ington,  d!c.  20202. 

/  '  ■  , 


^  REAL  ESTATE  AGEt^TS  , 
AND  BROKERS 

.    .       .  ■  •  J  *' 

(D.O.T.  250.3^8) 

V 

Nature  of  the  Work 

*  ■  r 

Real  estate  agents  and  brokers  rep- 
resent prop)erty  owners  in  selling  or 
renting  their  properties.  Brokers  who 
belong  to  the  National  Association  of 
Realtors  receive  the  title,  ''Realtor;" 
agents  who  are  members  may  use  the 
title,  "Realtbr-Associate." 

Brokers  are  indep>endent  busihess 
people  who  not  only  sell  real  estate, 
but  also  rent  ^md  manage  prop)efTOs, 
make  appraisals,  and  develop  new 
building  projects.  In  closing  sales, 
brokers  usually  arrange  for  loans  to 
iRnance  the  purchases,  for  title 
seaifches,  and  for  meetings  between 
buyers  and  seller^  when  details  of  the 
transaction  are  agreed  upon  and  the 
new  owners  take  possession.  Brokers 
also  manage  their  own  offices,  adver- 
tise properties,  and  handle  other 


business  matters.  Some  combine  oth- 
er types  of  work,  such  as  selling  in- 
surance or  practicing  law,  with  their 
real  estate  business. 

Real  estate  agents  generally  are 
indep>endent  sales  workers  who  con- 
tract their  services  with  a  licensed 
broker.  Ways  of  doing  business  iiave 
changed  in  the  last  10  years ^or  so, 
and  today,  relatively  few^ agents  work 
as  employees  of  a  broker  or  realty 

•  firm.  , 

.  Agents  show  and  sell  real  estate, 
handle  rental  properties,  and  obtain 
"listings"  (owner  agreements  to 
place  prop>erties  for  sale  with  the 
firm).  Because  obtaining  listings  is 
such  an  important  job  duty,  agents 
may  sp>end  niuch  time  on  the  tele- 
phone exp>;loring  leads  gathered  from 
advertisements  and  personal  con- 
tacts. When  Jisting  prop)erJy  for  sale, 
.agents  make  comparisons  with  simi- 
lar prop>erty  being  sold  to  determine 
its  fair  market  value.  They  also  an- 

,  swer  inquiries  about  prop>erties  over 
the  telephone  and  interview  potential 
buyers  about  their  needs. 

A  worker  wKo"  Sells  real  estate  or 
handles  rental  prop>erties  often  rnust 
leave  the  office  to  call  on  prosp>ects 
and  driv^  them  to  insp>ect  available 
pFop)erties.  When  a  number  of  houses 
are  for  sale  or.rent  in  a  new  develop- 
ment, the.  agent  may  op>erate  from  a 
model  unit. 

Most  real  estate  agents^and  brok- 
ers sell  residential  prof)6rty.*  A  few, 
usually  in  large  firms,  specialize  in 
commercial,,  industrial,  or  other 

.  types  of  real  estate.'  Each  sp>ecialty 
requires  knowledge  of  that  particular 
typ)e  of  prop)erty  and  clientele.  Sell- 
ing or  leasing  business  prop)erty,  for 
example,  requires  an  understanding 
of  leasing  practices,  business  trends, 
and  location  needs.  Agents  who  sell 
or  lease  industrial  properties  must  . 

^now  about  transportation,  utilities, 

^nd  labor  supply.  To  sell  residential 
properties,  the  agent  must  know  the 
location  of  schools,  churches,  shop- 
ping facilities,  arid  public  transporta-. 
tion.  Familiarity  with  tax  rates  and 
insurance  coverages  also  is  impor- 
tant.   .  { 

Place9  of  Employment 

About  .450,000  persons  sold  x^l 
estate  full,  time  in  1976;  many  others 
,  sold  on  a  part-time  basis.  The  num- 


ber of  people  licensed  to  sell 
about  1.5  million  in  1 9>6raCCQrdipg 
to  the  National  Association  of  Real 
Estate  License  Law  Officials.  * 

Most  real  estate  firms  are  relative- 
ly small;  indeed,  ^me  brokers  oper- 
ate a  one-person  business.  Some 
large  firms  have  several  hundred  real, 
estate  agents  operating  out  of  many 
br^ch  offices.  Most  sales  workers, 
however^  work  in  firms  .with  no  more 
than  5  to  10  other  agents.  A  growing 
numbef  df  brokers,  currently  about  1 
in  5,  have  entered  into  franchise 
agreements  with  national  or  regional 
real  estate  organizations.  Under  this 
typ>e  of  arrangement,  similar  to  many 
fast-food  restaurant  op>e rations,  the 
broker  pays  a  fee  in  exchange  for  the 
privilege  of  using  the  more  widely 
known  name  of  the  parent  organiza- 
tion. Although  franchised  brokers  of- 
ten receive  help  in  training  salespeo- 
ple and  in  running  their  offices,  they 
bear  the  ultimate  responsibility  for 
the  success  or  failure  of  the  fufm.  , 

.Real  estate  is  sold  in  all  area^,  but 
employment  is  concentrated  in  large 
urban  areas  and  in  smaller  but  rapid- 
ly growing  communities.  -  ^ 

Training,  Other  Qualifications, 
and  Advancement 

Real  estate  agents  and  brokers 
must  be  licensed  in  every  State  and  in 
the  District  of  Columbia.  All  Stat^ 
require  ^prospective  agents  to  be  A 
high  school  graduate,  be  at  least  18 
years  old,  and  pass  a  written  test.  The  . 
examination — more  comprehensive 
for  brokers  than  for  agents — includes 
questions  on  basic  real  estate  trans- 
actions and  on  laws  affecting:^e  sale 
of  prop>erty.  Most  Stajtes  require  can- 
didates for  the  general  sales  Itcidnsie 
to  complete  30  hours  6f  classroom 
instruction  and  those  seeking  the 
broker'^  license  to  complete  90 
hours  of  formal  training  in  addition 
to  a  sp>ecified  amount  of  exp>erience 
in  selling  real  estate  (generally  1  to  3 
years).  Some  States  waive  the  experi- 
ence requirements  for  the  broker's 
license  for  appl;^ants  who  have  a 
bachelor's  degree  in  real  estate.  State 
licensee  usually  cdn  be  renewed  an- 
nually without  reexamination. 

As  real  estate  transactions  have, 
become  ,more  complex,  .many  of  the 
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Most  raial  Mtato  Ml«t  work«rs  worlcfor  tmaN  •stabllshm«nts. 


large  firms  have  turned  to  college 
^graduates  to  fill  sales  positions.  A 
large  number"  of  agents  have  some 
college  training  and  the  number  of 
college  graduates  selling. real  estate 
has  risen  substantially  if)  recent 
years,  tiowever,  personality  traits  are 
fully  as  important  as  academic  back- 


ground.  Brokers  look  for  applicants 
who  possess  such  characteristics  as  a 
pleasant  personality,  honesty/ and  a 
neat  appearance.  Maturity,  tact,  and 
enthusiasm  for  the  job  are  required 
in  order  to  motivate  prospective  cus- 
tomers in  Mi  keenly  competitive 
^  field.  Agents^lso  should  have  a  good 


memory  for  names  and' faces  and 
bii^iness  details  such  as  t2Kes,  zoning 
regulations,  and  local  Isuid-use  laws. 

Young  men  and  women,  interested 
in  beginning  jobs  as  real  estate  agents 
often  apply  in  dieir  own  communi-. 
ties,  v^ere  their  knowledge  of  local 
neighborhoods  is  aij  advantage.  The 
begmner  usualjy  learns  the*  pnoctical 
aspects  of  the  job  under  the  direction 
of  an  (experienced  agent  ' 

Many  firms  offer  formal  training 
programs  for  both  beginners  and^ex^ 
perienced  agents.  About  360  univer- 
sities, colleges,  and  junior  colleges 
ofEjsr  courses  in  real  estate.  At  Aim 6, 
t  can  earn  an  associate's  or 
bachelor's  degree  with  a  major  in 
real  estate;  several  pfifef  advanced* 
degrees.  Many  local  real  estate^ 
boards  that  are  mem6ers  of  the  Na- 
tional Association  of  Realtors  spon- 
sor courses  covering  the  fiindamen- 
tals  and  legal  aspects  of  the  field. 
Advanced  courses  in  appraisal,  mort- 
gage financing,  and  property  devel- 
opiment  and  management  also  ate 
available  through  various  National 
Association  affiliates. 

Trained  and  experienced  agents' 
can  advance  in  many  large  firms  to  • 
sales  or  general  manager.  Persons 
who  have  received  their  broker*s  li- 
cense may  open  their  own  ofHces. 
Training  and  experience  in  estimat- 
ing property  value  can  lead  to  work 
as  a  raal  estate  appraiser,  and  people 
familiar  with  operating  and  maintain-^ 
ing  rental  properties  may  specialize 
in  property  management.  Those  who 
gain  general  experience  in  real  es^ 
,tate,  and  a  thorough  knowledge  of 
business  conditions  smd  property  val-^ 
ues  in  their  localities,  may  enter- 
mortgage  financing  or  real  estate 
counseling. 

Employment  Outlook 

Employment  of  real  estate  agents 
and  brokers  is  expected  to  rise  faster 
than  the  average  for  all  cKrcupatiom 
in  order  to  satisfy  a  growing  demand 
for  housing  and  other  properties.  In  , 
addition  to  opportunities  that  result 
from  this  growth,  many  openings  will 
occur  each  year  as  workers  die,  re- 
tire, or  leave  for  other  reasons;  Re- 
placement needs  are  hi^  becaii^e  a 
relatively  large  numbw^of  people, 
transfer  to  other  work  after  a  short 
time  selling  real  estate. 
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The  favora3>Ie  outlook  for  employ- 
ment in  this  field  will  stem  primarily 
from  increased  demand  for  home 
purchases  and  rental  uijits.  Shifts  in 
.  the  age  distribution  of  the  population 
over  the  next  decade  yAl\  resuh  in  a 
larger  number  of  young  adults  with 
careers  and  family  responsibilities. 
.  This  is  the  most  geographically  mo- 
bile group  in  our^  society  and  the  one 
that  traditionally  makes  the  bulk  of 
home  purchases.  As  their  incomes 
rise,  these  families  also  can  be  ex- 
pected to  purchase  larger  homes  and 
.  vacation  properties.  During  periods 
of  declining  economic  actjvity  and 
tight  credit,  the  volume  of  sales  and 
the  resulting  demand  for  saleswork- 
ers  may  decline.  During  these  peri-' 
ods,  the  number  of  persons  seeking 
.  ^  sales  positions  may  outnumber  open- 
ings. Over  the  long  run,  however,  the 
,  outlook  for  salespeople  is  excellent. 
Many  job  opportunities  should  oc- 
cur for  both  college  graduates  and 
mature  workers  transferring  from 
other  kjnds  of  saleswork.  This  field 
will  remaia  highly  competitive  and 
prospects  will  be  best  for  well- 
tnuned,  ambitious  peopl^who  enjoy 
selling.  The  proportion  of  part-time 
real  estate  agents  has  declined  in  re- 
cent years  as  bakers  have  demanded 
greater  skill  and  professionalism 
.  from  those  selling  real  estate.  This 
decline  is,  expected  to  continue  as 
agents  need  more  specialized  knowl- 
edge to  handle  real  estate  transac- 
tions. 


Earnings  and  Working .  ^ 

Conditions 

M  ■ 

^  Commissions  6n  sales  are  the  main 
source  of  earnings — very  'few  real 
estate  agents  work  for  a  salary.  The 
rate  of  commission  v^es  according 
to  the  type  of  prbjfj^^y  and  its  value; 
the  percentage  paic|  on  the  sale  of 
farm  and  commercial  -properties  or 
unimproved  land  usually  is  higher 
than,  that  paid  for  selling  a  home. 
^Commissions  may  be  divicled 
among  several  agents"  in  a  real  estate 

^  firm.  The  person  who  obtains  the 
listing  often  receives  a  part  when  the 

.   property  i^.  sold;  the  broker  who 
makes  the  sale  either  gets  the  rest  of 
the  commission  or  shares  it  with  the 
^agent  who  handles  the'  transaction. 
^  Although  an  agent's*  share,  varies 
greatly  from  one  firm  to  another, 
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often  it  is  about  half  of  the  total 
amount  received  by  the  firm.  ^ 
Earnings  of  full-time  real  estate 
agents  averaged  about  $13,700  a 
year  in  1976,  according  to  estimates 
based  on  a  survey  conduct  by  the 
National   Association   of  Realtors; 
agents  working  fewer  than  30  hours  a 
week  averaged  $3,400.  Many  experi- 
^  enced  real  estate  agents  earn 
^  $40,000  a  year  or  more.  According 
to  the  same  survey  estimates,  real  es- 
tate brokers  earned  about  $27,000  a 
year  in  1976.  Full-time' agents  earn 
one  and  one-half  times  as  much  and 
brokers  earn  nearly  three  times  as 
much  as  average  earnings  for  all  non- 
supervisory  workers  in  private  indus- 
try, except  farming. 

Income  usually  increases  as  an 
agent  gains  experience,  but  individ- 
ual ability,  economic  conditions,  and 
the  type  and  location  of  the*  property 
also  affect  earnings.  Sales  workers 
who  are  active  in  community  organi- 
zations and  local  real  estate  boards 
can  broaden  their  Contacts  and  in- 
crease their  earnings.  A  beginner's 
earnings  often  are  irregular  because 
a  few  week*  or  even  months  may  go 
by  without^  a  sale.  Although  some 
brokers  allow  an  agent  a  drawing  ac- 
count against  future  earnings,  this 
practice  is  not  usual  with  new  em- 
ployees. The  beginner,  therefore, 
should  have  enough  money  to  live  on 
until  commissions  increase. 

Brokers  provide  office  space,  but 
.  ■  agents  generally  furnish  their  own 
^autoafpbjjl^is^^  and  lookers  of- 
:i&n  work  ittftr^j^ 
weekeflfds  t(»>^uit  the  convenience'tff 
customers.  Some  firms;  especially 
the  large  ones,  furnish  group  life, 
health,  and  accident  insurance. 

Sources  of  Additional 


ties  offering  courses  in  this  field,  con- 
tact: 

National  Association  of^  Realtors,  430  N. 
Michigan  Ave.,  Chicago,  lilinbis  60611. 


RETAIL  TRADE  SAL:ES 
WORKERS 


^    (D.O.T:  260.  through  290.8^7) 


Injjforma^on 

Details  on  licensingjj^equirements 
for  real  estate  agents  and  brokers  are 
available  from  most  local  real  estate 
organizations  or  from  the  real  estate 
conynission  or  board  located  in  feach 
State  capital.  Many  States  can  fur-^ 
nish  manuals  helpful  to  applicants 
who  are'  preparing  for  the  required 
written  examinations. 

For  more  information  about  op- 
portunities iij  real  estate  work,  as 
well. as  a  list  of  colleges  and  universi-  . 
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Nature  of  ttie  Woric  ' 

The  success  of  any  retail  business 
depends  largely  on  its  sales  workers. 
Courteous  and  efficient  sfervice  from 
'behind  the  counter  or  on  the  sales 
floor  does  much  to  satisfy  customers 
and  build  a  store's  reputation.  Even 
though  contact  with  customers  is  a 
part  of  all  sales  jobs,  the  duties,  skills, 
and  responsibilities  of  sales  workers* 
are  as  different  as  the  kinds  of  mer- 
/chaQqise  they  sell. 

In  selling  items  such  as  furniture, 
electrical  appliances,  or  clothing,  the 
sales  Worker's  primary  job  is  to  fc re- 
ate  an  interest  in  the  merchandise. 
The  sales  worker  may  answer  ques- 
tions about  the  construction  x}f  an 
article,  demonstrate  its  use,  and  show 
various  models  and  colors.  In  some 
stores,  special  knowledge  or  skills 
may  be  needed  to  sell;  the  merchan- 
dise. In  a  pet  shop,  for  exampler"^!^ 
sales  worker  shpuld  know  about  the 
care  and  feeding  of  animals.  People^ 
jw^o  sell  standard^ed' articles,  $uch 
aTmany  items  in  hardware  and  drug- 
stores, often  do  little  more  than  take 
payments  and  wrap  customers'  pur- 
chases. (In  'supermarkets  and  some, 
drugstores,  cashiers  wrap  or  bag  pur-^ 
chases,  receive  payments,  and  make 
change.  See  statement  elsewhere  in^ 
the  Handbook  on  cashiers.)  ^ 
/   In  addition' to  selling,  most  retail 
sales  workers  make  out  sales  or 
charge  slips,  receive  ca^Ij  payments, 
and  give  change ^nd  receipts.  They 
also  handle  returns  and  exchanges  of 
jnerchandise  and  kefep  their  work 
areas  neat.  In  small  stores,  they  may 
help    order  .  pfierchandise,  stock 
shelves  or  racks,  mark  price  tags, 
take  inventory,  and  prepare  displays. 
(Route  drivers,  who  sell  bread,  milk, 
and  other  products  directly  to  cus- 


Jbrn 


of  any  retail  business  dttp«nd»  largely  on  Ha  aalaa  work#ra. . 


tpmei:^  on  a  regular  route,  are  dis- 
missed elsewhere  in  the  Handbook.) 

Places  of  Employment 

In  1976,  more  than  2.7  million 
sales  workers  were  employed  in  retail 
businesses.  They  worked  in  stores 
ranging  from  the  small  drug  or  gro- 
cery store  employing  one  part-time 
sales  clerk  to  the  giant  department 
store  th&t  has  hundreds  of.  sales 
workers.  They  also  worked  for  door- 
tOrdoorjsales  companies  and  mail-or- 
der houses.  The  largest  employers  of 
retail  trade  sales  workers  are  depart- 
ment stores,  and  those  seljing  general 
iji^chandise,  apparel  accesso- 
nes,  and  food.  ^ 

Although  sales  jobs  are  found  in 
almost  every  community,  most  sales 
workers  are  employed  in  largexities 
and  nearby  suburban  areas. 

.  Training,  Other  Quallflcatlons, 
and  Advancement 

Employers  generally  prefer  high 
school  graduates  for  sales  jobs. 
Those  without  a  high  school  diploma 
can  also  find  jobs,  although  the  work 
permit  requirement  complicates  the 
process  for  those  under  18  years  of 
age. 

Thousands  of  high  schools  across 
the  country  have  distributive  educa- 


tion programs.  Generally  consisting 
of  a  cooperative  arrangement  be- 
tween school  and  business  communi- 
ty, these  ^ograms  allow  students  to 
work  part  tim^  at  local  stores  while 
taking  courses  in  merchandising,  ac- 
counting, and'^other  aspects  of  retail- 
ing. The  experience  and  education 
gained  can  improve  one's  prospects 
for  ^>ermanent  employment. 

Many  distributive  education  pro- 
grams cater  to  adult  and  continuing 
education.  In  addition,  one  federally 
funded  project  called  "70,001"  fo- 
cuses on  the  needs  of  disadvantaged 
yduth  and  high  school  dropouts.  Op- 
erating out  of  school  districts  and 
colleges  across  the  Natior^  "70,001'' 
combines  full-time  entployment  with 
part-time  instruction  after  hours. 

Many  high  school  and  colleges 
have  a  chapter  of  Distributive  Educa- 
tion eiubs  pf  America  ^ECi\),  a 
service  organization  dedicated  to  the 
goals  distributive  education  and 
good  citfeaqship.  DECA  members — 
students  and  facult}^ — run  their  local 
chapter,  elect  oflTcers,  and^plan  and 
participate  in  activities/&n  the  local. 
State,  and  national  levels. 

Person?  interested  in  sales  jobs 
should  apply  to  the  personnel  offices 
of  large  retail  stores,  where  they  are 
likely  to  be  interviewed  and,  in  some 
cases,  gitren  an  aptitude  test.  En\- 
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ployers  prefer  those  who  enjoy  work- 
ing with  people  and  have  the  tact  to 
deal  with  different  personalities. 
Ampng  other  desirable,  characteris- 
tics'are  an  interest  in  sales  work*;  a 
pleasant  personality,  a  neat  appear* 
,  ance,  and  the  ability  to  communicate 
clearly.  Prospective  sales  workers 
should  also  be  willing  to  stand  for^ 
lon^  periods.  ■ 

Jn  vrhany  small  stores^  an  experi-  ' 
enced  employee  or  the  proprietor  in- 
structs newly  hired  sales^^rsonnei  in 
making  out  sales  sil|;^  and  operating 
the  cash  register,  m  liarger  stores, 
draining  programs /are  likely  to  be 
more  formal  and^  include  special- 
ized training  in filing  certaiif  prod- 
ucts. ^  -  ; 

Inexperienced  sales  wdrkers  in  de- 
partment stores  typically  begin  in 
housewares,  notions,  and  other  de- 
partments where  a  customer  .needs 
little  assistance.  As  they  gain  experi- 
ence and  seniority,  they  move  to  po- 
Asitions  of  greater  responsibility.  Sell- 
ing "big  ticket"  items— large 
appliances,  furniture,  rugs,  and  the, 
like-rusually  requires  the  most 
knowledg(^of  the  product  and  the 
greatest  talent  for  persuasion.  In 
these  departments  one  finds  the  most , 
experienced-^and  the  highest  paid — 
sales  workers.  ,    .  " 

Retail  selling  remains  one  of  the 
^ew  fieI3s  in  which  able  employees 
may  advance  to  executive  jobs  re- 
gardless of  educational  back^undT^ 
Although  large  retail  businesses  gen- 
erally hire  college  graduates  as  man- 
agement trainees,^this  is  not  the  only 
way  to  move  into  jobs  at  the  manage- 
ment level.  Some  sales  workers  are 
promojr d  to  jobs  as  buyeri,  depart- 
ment managers,  or  store  managers. 
Other^  particularly  in  large  stores, 
may  advance  to  admTnistrativ6  work 
in  areas^such  as  personnel  or  adver- 
tising. Opportunities  for  advance-  * 
mtn\  are  limited  in  small  stores 
where  one  person,  often  the  owner, 
does  most  managerial  work.  Retail 
filing  experience  may  be  an  aisset  in 
qualifying  for  sales  work  with  whole-> 
salers  or  manufacturers. 

Employment  Ou^bok 

Retail  trade  selling  will  continue  to 
be  an  excellent  source  of  job  oppor- 
tunities for  >higtii  schpql  .graduatess 
even  though  employment  is  expected 
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to  increase  more  sloi^ly  than  the  av« 
erage  for  all  occupations  through  the 
niid-1^980V  In  addition  to  full-time 
jobs,  there  will  be  m^y  opportuni- 
^tics  for  part-time  worKers,  as  welPas 
foc^mporafy  workers  during  peak 


Mling 


elling  periods  such  a5  th^  Christmas 
season.  PrO^p^ts  are  expected  to  be 
good  becguise  retail  seeing  is  a  large 
occupation  and  turnover  is  high' 
Most  openings'^vvrill  obcur  as  expferi- 
4'enqed  lu)l^;Md  pait»tiJ"e  sales  work- 

^v«>lMin^ and  ,  longer 
"^a^  tj?e  need  for. 
les  eU^Ployment  will 
|i^lowly  than  the  vol- 
^oibbwevi^r,  as  self-ser- 
the  rule  in  most 
^i9;j^1ended  to  drug,  va- 
kinds  of  stoVes.  At 
the>l^ihj^p«t^i||e^  income  levels 

.  may  in.#6^s^^^he  deiT^and  for  "big 
ticket" Jtenfi^r',  such  as  television  sets, 
thaf  require  the  sales  worker  to 
spendi  good  deal  oftinie  ^^ith  each 
custoipe 

Eariitiigs  and  Working 
Condlitonft 

In  1977,  the  starting  Wage  for  most 
retail  sales  positions  nOt  covered  by 
union,  contracts  was  the  Federal 
minimum  wage,  $2.30  hour.  Ex- 
empted were  employees  of  chain 
firms  or  independent  stores  doing 

\  less  than  $2^Q,000  wofth  pf  business 
per  year.  In  stores  wh^^'e  it  applies, 
the  minimum  wage  coVei%  part-time 
and  temporary  as  weH  as  full-time 
employees. 

Stores  in^ major  citi^^  usually  are 
covered  by  union  contracts^  Most 

,  agreements  provide  for  ^  projft-ess^ve 
pay  scale  based  upon  experience  ^nd 
length  of  employment.  Straight 
hourly  wages  ranged  froni  $2.30  for  a 
beginning  full-time  clerK  to  $4.37  for 
an  experienced  fulUti^^e  clerk  in 
1977. 

In  addition  to  their  salary,  some 
sales  workers  receive  conimissions— 
that  is,  a  percentage  of  the  sales  they 
make.  Still  others  are  paid  a  straight 
commission  alone.  Tho^e  paid  only 
by  commission  may  fin^  their  earn- 
ings greatly  affected  hy  ups  and 
downs  in  the  economy.  Earnings  are 
likely  to  be  highest  in  jobs  that  re- 
quire special  skill  in  dealing  with  cus- 
tomers or  technical  knowledge  of  the 


merchandise  sold.  Among  the  high- 
est paid  are  people  who  sell  automo- 
biles; ^tiajor*  appliances,  and  furni- 
ture. On  th^average,  retail  trade 
sales  workers  earn  about  as  much  as 
nohsupervisory  workers  in  private  in- 
dustry, except^arming.  '  / 

Sales  workers  in  many  retail  stores 
may  buy  merchandise  at  a  discount, 
often  fcom  lO  to  25  percent  below 
regular  prices.  This  privilege  some- 
times is  extended  to  the  employee's 
family.  Some  stores,  especially  the 
large  ones,  pay  all  or  part  of  the  cost 
'  of  such  employee  benefits  as  life  in- 
surance, health  insurance,  and  a  [ten- 
sion. 

Many  full-time  sales  workers  haye 
a  5-day,  40-tiour  week,  although  in 
some  stores  the  standard  workweek 
is  longer.  Because  Saturday  is  a  busy 
day  in  retailing,  employees  usually 
work  that  day  and  have. a  weekday 
off.  Longer  than  normal  hours  may 
be  scheduled  before  Christmas  and 
during  other  peak  periods,  and  em- 
ployees who  work  overtime  receive 
additional  pay  or  an  equal  amount  of 
time  off  during  slack  periods.  Some, 
especiaHy  those  employed  by  stores 
in  suburban  shopping  centers,  regu- 
larly work  one  evening  or  more  a 
week. 

Part-time  sales  workers  generaitly 
work  during  the  store's  peak  hours  of 
business — daytime  rush  hours,  eve- 
nings, and  weekends. 

Sales  workers  in  retail  trade  usual- 
ly work  in  clean,  well-lighted  places, 
and  many  stores  are  air-conditioned. 
Some  jobs,  however,  require  work 
outside  the  store.  A  kitchen  equip- 
ment sales  worker  may  visit  prospec- 
tive customers  at-^heir  homes,"for  ex- 
ample,  to  help  them  plan 
renovations,  and  a  used-car  sales  ^ 
worker  may  spend  much  time  at  an 
outdoor  lot. 

Sources  oY  Additional 
Information 

Information  about  careers  in  retail  , 
sales  is  available  from: 

The  National  Retail  Merchants  Association. 
100  W.  31st  St..  New  York.  N.Y.  10001. 

^  ■ 

•^Additional -information  on  careers 
in  retailing  niay  be  obtained  from  the 
personnel  offices  of  local  stores; 
from  State  merchants'  associations; 
or  from  local  unions  of  the  Retail 
Clerks  Internattenal  Association. 


OCCUPATIONAL  OUTJ-OOK  HANDBOOK 


Information  on  distributive  eduoa-* 
tion  programs  may  be  obtained  from  ' 
your  State  employment  service  or  by 
writing  to: 

United  States  Office  of  Education.  Division  of 
Vocational/Technical  ^Education,  Jjf/ash- 
'     ington.  D.C.  20202.  ^ 

For  information  about  a  **70,00iy. 
program  in  your  area,  write: 

"70,001"  Limited.  Robscott  Building.  151 
Chestnut  Hill  Rd..  Newark.  Del.  19711. 
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ROUTE  DRIVERS 

(D.O.T.  292.358) 


Nature.of  the  Work 

Many  industries  sell  their  goods 
and  services  through  the  route  driv- 
ers, who  deliver  their"  products.  In 
fact,  these  workers  sometimes  are 
known  as  driver-^ales  workers  or 
route-sales  workers.  Through  their 
selling  ability,  route  drivers  increase 
sales  to  existing  customers  and  gain 
additional  business  by  fmding  new 
customers  within  their  territories. 
Also,  because  route  drivers  are  the 
customer's  contact  with  the  compa- 
ny, their  reaction  to  complaints  and 
requests* for  special  service  can  make 
the  difference  between  getting  a  la rg- 
er  order  or  losing  a  customer. 
I  Route-drivers'  duties  vary  accord- 
ing to  theflndustty  in  which  they  are 
employed,  whether  they  have  a^ietail 
or  wholesale  route,  and  the  policies 
of  their  particular  company.  But,  the 
following  specific  examples  provide  a 
general  picture  of  the  job^ 

On  a  typical  day,  drycleaning  route 
drivers  begin  by  picking  up  cleaned 
garments  at  the  processing  plant. 
Usually  they  load  their  own  trucks, 
carefully  arranging  the  racks  of 
clothes,  draperies,  and  other  items  in 
the  order  in  which  they  will  be  deliv- 
ered. As  they  make  their  deliveries, 
they  also  pick  up  iteq^s  customers 
Want  cleaned.  Drivers  tag  these  items 
so  that  they  can  be  returned  to  the  ^ 
right  owner.  Sometimes,  they  note 
the  type  of  stains  to  be  removed  or  * 
special  prbcesses,  such  as  water- 
proofing, that  customers  may  re-  ^ 
quest.  After  delivering  the  clean  gar-  jjj^ 
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ments,  drivers  give  each  customer  an 
itemized  bill  and  collect  the  money 
due.  Periodically,  they  stop  at  homes 
along  their  routes  to  try  to  -sell  their 
company's  services. 

Many  laundries  rent  linens,  towels, 
woric  clothes,  and  other  items  to 
businesses.  Laundry  route  drivers 
service  these  establishments  on  a 
regular  basis,  replacing  soiled  items 
with  freshly  laundered  ones.  These 
coute  drivers  keep  a  record  of  what 
they  provide  and*must  make  certain 
that  stock  rented  oi^is  eventually 
returned.  Although  they  sometimes 
solicit  new«usiness  from  the  smaller 
establishments  in'^their  territory,  the 
larger  ones  are  contacted  by  other 
sales  workers  in  their  company. 

Wholesale  bakery  route  drivers  de- 
liver bread,  cakes,  rolls,  and  other 
baked  goods  to  grocery  stores.  Be- 
fore starting  on  their  routes,  they 
check  to  see  whether  the  proper  vari- 
ety and  quantity  of  products  have 
been  loaded.  Depending  on  how 
many  items  each  store:  stocks,  ^  driv- 
er may  visit  from  10  to  50*  grbcery 
stores  each  day.  At  each  stop  along 
the  route,  drivers  carry  the  orders  of 
bread  and  other  baked  goods  into  the 
store  and  arrange  them  on  the  dis- 
play racks.  Together  with  the  store 
owner  or  manager,  bakery  route 
drivers  checff  the  merchandise  deliv- 
ered and  prepare  a  bill.  They  also 
credit  the  store  for  the  value  of  the 
stale  items  left  over  from  the  previ- 
ous delivery.  ' 

Bakery  route  drivers  pay  close  at- 
tention to  the  items  that  are  selling 
well  or  sitting  on  the  shelves  so  that 
they  can  estimat^  the  amount  and 
variety  of  baked  goods  that  will  be 
sold  by  the  grocery  stores.  This  helps 
the  bakery  plan  its  nightly  produc- 
tion. From  time  to  time,  the  drivers 
visit  grocers. along  the  route  who  "are 
not  customers  and  try  to.  get  orders 
from  them. 

V^^ing  machine  route  drivers 
makS^ertain  that  the  machines  in 
factories,  schools,  and  other  build- 
ings on  their  routes  are  stocked  with 
merchandise  and  are  in  good"  Work- 
ing order.  At  each  location,  they 
check  the  items  remaining  in  the  ma- 
chines and  remove  the  money  that 
has  been  deposited  in  the  cash  boxes. 
Drivers  also  check  each  vending  ma- 
chine to  see  that  merchandise  and 


change  are  dispensed  properly,  and 
make  minor  adjustments  to  machines 
that  are  broken.  In  addition,  they 
clean  machines  and  replace  stock. 
Route  drivers  keep  records  of  the 
merchandise  they  place  in  each  ma- 
chine and  the  money  they  remove. 

'  They  may  try  to  find  new  locations 
for  vending  machines  by  visiting 
stores,  factories,  and  other  business- 

*^s  along  their  routes. 

Places  of  Ernpioymei|f  • 

About  '  200,000  route  drivers 
worked  for  a  wide  variety  of  busi- 
nesses in  1976.  Most  were  employed^ 
in  laundries,  dairies,  bakeries,  and 
firms  that  distribute  food  artd-bever- 
ages.  Because  these  are  located  in 
small  towns  as  well  as  in  large  cities, 
route  driver  jobs  exist  in  all  p^kts  of 
the  country."  / 

Training,  Other  Qualifications, 
and  Advancement 

-  Route  drivers  must  be  good  driv- 
ers, and  they  also  must  be  able  to  sell. 
?iTo  get  people  to  buy,  they  must 
know  their  produ^  or  service  thor- 
oughly and  be  able  to  coijvince  oth- 
ers to  give  them  a  try.  Other  impx)r- 
tant  sales  qualifications  are  a 
pleasant  voice,  an  ability  to  speak 
well,  and  a  neat  appearance.  They 
also  need  self-confidence,  initiative, 
and  tact. 

Route  drivers  must  be  ableJiaj^ork 
\vithout  direct  ^pervision,  do  simple 
arithmetic,  and  write  legibly.  In  most 
States,  ,a  route  driver  is  required>-to 
have  a  chauffeur's  license,  which  is  a 
commercial  driving  permit.  Informa- 
tion on  this  license  can  be  obtained 
from  State  motor  vehicle  depart- 
ments. Route  drivers  who  handle  a 
great  deal  of  money  may  have  to  be 
bonded. 

Most  employers  prefer  their  route 
drivers  to  be.higl\  school  graduates^. 
A  good  driving  record  is  iiViportant. 

'Most  companies  give  their  riew 
employees  on-the-job  training  which 
varies  irt  length  and  thoroughness. 
Many  large  companies  also  Iwve 
classes  in  sales  techniques.  . 

School-and-work  programs  in  re- 
tail and  whojesale  merchandising  are 
helpful  to  a  person  i'tfterestjed  in  en- 
tering this  occupation.  High  school 


courses  in  sales  techniques,  public 
speaking,  driver  training,  bookkeep- 
ing, and  business  anthmelJc  also  are 
helpful.  Valuable  experience  can  be 
gained  by  working  as  a  sal^s  clerk  in 
a  store  or  by  talcing  some  other  type 
of  selling  job.  "  » 

^me  people  enter  this  occupation  .. 
as^^TOM/e  driver  helpers  (D.O.T. 
292.887).  Help>ers  assist  drivers  with 
loading  and  unloading  the  truck  and 
may  •  relieve  them  of  some  of  the 
driving.  When  openings  occur,  help- 

,  ers  may  be  promoted  to  drivers.  The 
dairy  and  vending  machine  "indus- 
tries, hoWe'ver,  generally  do  not  em- 
ploy helpers. 

Route  drivers  fnay  be  promOt^  Xp 
route  or  sales  suf>ervisor,  but  these  \ 
jobs  are  relatively  scarce.  Advance^ 
m^^^t  usually  is  limited  to  moving 
from  a  retail  to  a  wholesale  route, 
where  earnings  generally  are  higher. 
However,  some  drivers  obtain  better 
paying  sales  jobs  as  a  result  of  their 

.  experience  in  route  selling. 

Employment  Outlook^ 

The  total  number  of  route  drivers 
is  expected  to  change  littfe  through 
the  mid- 1 980 's.  Some  op>ening?  for 
new  workers  will  arise,  however,  as 
ex(>erienced  route  drivers  transfer  to 
other  fields  of  work,  retire,  or  die. 
Applicants  with  sales  exp>erience  and 
good  driving  records  have  the  best 
chance  of  being  4iired.  k 

Most  job  opportunities  will  be  in 
wholesale  routes.  Since  most  route 
driver  jobs  currently  are  in  wholesale  • 
routd^s,  o(>enings  due  to  turnover  will 
be  higher  on  these  routes  than  in 
retail  ones.  In  addition,  employment 
of  retail  route  drivers  is  exf>ected  to 
continue  to  decline,  further  limiting 
opportunities.  X 

Earnings  and  Working 
Conditions  * 

.  Most  route  drivers  receive -a  mii^- 
itium  salary  plus  a  percent  of  the 
sales  they  mdke.  Thus,  earnings  are 
strongly  affected  by  an  individual's 
selling  ability,  initiative,  and  the  rela- 
tionship he  or  she  establishes  with 
customers:  Wholesale  route  drivers 
who  make  deliverries  to  stores  usually  . 
earn  more  than  those  who  make  de- 
liveries to  homes.*  ; 
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Retail  route  drivers  in  ttfe  dairy 
industry  employed  in  large  cities  had 
estimated  weekly  earnings,  including 
commissions,  of  $268  in  1^76,  Those 
on  wholesale  routes  earned  $320  per 
week.  Route  dp  vers  in\he  baking 
and  beverage  industries  wi^re  paid 
weekly  wages  averaging  $1*80  plus 
commissions,  according  to  informa- 
tion from  a  limited  number  of  union 
contracts. 

The  number  of  hours  worked  by 
route  drivers  varies.  Some  work  only 
about  30  hours  a  week;  others  may 
work  60  hours  or  more  depending 
upon  whether  they  have  well-estab- 
lished routes  or  are  trying  to  build  up 
ijew  ones,  and  how  ambitious  they 
4&f^r*The  -number  of  hours  worked 
may  bip  limited  by  a  union  contract, 
although'  many  contracts 
specify  the  earliest  hour  that 
may  begin  an4  the  latest 
time.  The  hours  also  may  vaty  with 
the  season.  During  the  spring-clean- 
ing season,  for-example,  drycleaning 
r^ute  drivers  may  work  aboyt_jSO 
hours  a  week,  but  in  winter  they  may 
,  work  less  than  30  hours. 

Many  companies  require  rout^ 
drivers  to  wear  unifonrf^.  Some  em- 
ployers pay  for  the  uniforms  and  for 
keeping  them  clean.  For  many  route 
,  -drivers,  the  fact  that  they  do  not 
work  under  close  supervision  is  an 
attractive  part  of  the  job.  Within  cer- 
tain broad  limits,  they  decide  how 
rapidly  they  will  work  and  where  and 
wheii/they  will  have  a  lunch  or  rest 
period.  A  less  desirable  characteris- 
\Xic-is  that  route  drivers  have  to  make 
deliveries  in  bad  weather  and  do  a 
great  deal  of  lifting,  carrying,  jand 
walking.  They  also  may  have  to  work 
,  unusual  hours.  For  example,  drivers 
who  have  retail  milk  routes  generally 
start  to  work  very  early  in  the  morn- 
ing. 

Many  route  drivers,  particularly 
tho!^  who  deliver  bakery,  and  dairy 
products,  are  inemberi  of  the  Int^- 
Tnationar  Brotherhood  of  Teamsters, 
*  Chauffeurs,  Warehousemen  and 
Helpers  of  America.  Some  belong  to 
the  unions  which  represeiil  the  plant- 
workers  of  their  employers. 

Sources  of  Additional 
Information 

F6r  details  on  r^ute  driver  employ- 
ment *  opportunities,  contact  local 


employers,  such  as  bakeries,  laundry 
and  linen  supply  companies,  and 
vending,  machine  companies,  or  the 
local  office  o^the  State  employment 


service. 
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Nature  of  the  Work 

When  investors  want  to  buy  or  sell 
stocks,  bonds,  or  shares  in^uttial 
funds^^  they  call  on  securitiesS^les 
*  workers  to  put  the  **market  machin- 
ery" into  operation.  Both  the  individ- 
ual who  invests  a  few  hundred  dollars 
and  the  large  institution  with  millions 
"to  invest  need  such  services.  Often 
these  workers  are  called  registered 
representatives^  account  executives,  or 
customers^  brokers. 

In  initiating  **buy"  or  **seir'  trans- 
actions, securities  sales  workers  relay 
orders  through  their  firms'  offices  to 
the  floor  of.  a  securities  exchange. 
When  the  security  is  traded  in  the 
over-the-counter  market  instead, 
they  send  the  orde^  to  the  firm's  trad- 
ing department.  In  either  case,  the 
sales  ^worker  promjftly  notifies,  the 


customer  of  the  completed  transac- 
tion and  the  final  price. 

In  addition,  they  provide  many  re- 
lated^services  for  their  customers. 
They  may  explain  to^new  investors 
the  meaning  of  stock  market  terms 
and  trading  practices;  offer  the  client ' 
complete  financial  counseling;  devise 
an  individual  financial  pordfolio  in- 
cluding securities,  life  insurance,  and 
other  investments  f<v  the  customer; 
and  advise  on  the  purchase  or  sale  of 
a  particular  security.  Some  individ- 
uals may  prefer  long-term  invest-: 
ments  designed  for  either  capital 
growth  or  income  over^lhe  years; 
others  might  want  to  invest  in  short- 
term  securities  that  hopefully  will 
rise  in  price  quickly.  Securities  sales 
workers  furnish  informatioii  about 
the  advantages  and  disadvantages  of 
each  typespf  investment  based  on 
each  person^  objectives.  They  also^ 
supply  the  latest  stock  and  bond  quo- 
tations on  any  security  in  which  the 
iiwestor  is  interested,  as  well  as  infor- 
nration  on  the  activities  and  financial 
positions  of  the  corp>orations  these 
securities  represent. 

Securities  sales  workers  may  serve 
all  types  of  customers  or  they  may 
specialize  in  one  type  only,  such  as 
institutional  investors.  They  also  may  " 
specialize  in  handling  only  certain 
Kinds  of  securities  sucfh  as  mutual 
funds.  Some  handle  the«sale  of'**new 
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issues/'  such  as  corporation 'securi- 
I        ties  issued  for  plant  expansion  funds. 

Begiiming  securities  sales  workers 
(^pend  much  of  their  time  searching 
for  customers.  Once  they  have  estab- 
lished a  clientele,  however,  they  put 
more  effort  into  servicing  existing  a^ 
counts  and  less  into  seeking  new 
ones.  ^ 

Places  of.  Employment 

AbounPj.OOO  persons  ^Id  securi- 
ties full  time  in  1976^  It  is  estimated 
that  an  additional  100,000  persons 
sold  securities  less  than  full  time. 
These  include  partners  and  branch 
office  managers  in  securities  firms, 
insurance  agents  and  brokers  offer- 
^  mg  securities  to  their-«lJstomers,  and 
part-time  mutual  fund  representa- 
tives, r 

Securities  sales  workers  are  em- 
ployed by  brokerage  firms,  invest- 
ment bankers,  and  mutual  funds  in 
all  part^  of  the  country.  Many  of 
these  firms  are  very  sniall.  Most  sales 
workers,  however,  work  for  a  small 
number  of  large  firms  with  main  of- 
fices in  big  cities  (especially  in  New 
l_        York)  or  the  approximately  6,000 

ijf'        branch  offices  irt  other  areas. 

■ "        '  .    *   ■  '  * 

Training,  Othel*  Qualifications, 
and  Advancement 

Because  a  securities  sales  worker 
must  be  well  informed  about  eco- 
nomic conditions  and  trends,  a  col- 
lege education  is  increasingly  impor- 
tant, especially  in.  the  larger 
securities  firms.  This  is  not  true,  how- 
ever,  for  part-time  work  selling  mu- 
tual  funds.  ^  Although  employers  sel- 
/\  dom  require  specialized  training, 
courses  in  business  administration, 
ecboomics,  and  finance  are  helpful. 

Alihosj  all  States  require  persons 
who  sell  securities  tcij  be  licensed. 
State  licensing  requirements  niay  in- 
clude passing  ap  examination  and 
furnishing  a  personal  bond.  In  addi- 

;t  ree- 
fir|^ 

"^i&cbrding  lo  regCilations  of  the  secu- 
rities exchanges  where  they  do  busi- 
ness or  the  National  Assbciatibn  of 
Securities  Dealers,  Inc.  (NASD). 
Before  beginners  can  qualify  a^  regis- 
tered representatives,  they  must  pass 
the  Securities  and  Exchange  Com- 
inission*s  General  Securities  Exami- 
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tion,  sales  workers  usually  must  re^- 
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nation,  or  ex^unijiations  prepared  by 
the  exchanges  or  the  NASD.  These 
tests  measure  the  prospective  repre- 
sentative *s  knowledge  of  the  securi- 
ties business.  Character  investiga- 
tions also  are  required.  Before 
securities  sales  workers  can  sqll  in- 
surance, die y  must  be  licensed  by  the 
State  in  which  they  liv^.    ^  .  . 

Most  employers  provide  trainijig 
to  help  sales  workers  meet  the  re- 
quirements for  registration./  In  mem- 
ber firms  of  all  major  exchanges  the 
training  period  is  at  least  4  months. 
Trainees  in  large  firms  may  receive 
classroom  instruction  in  security 
analysis  and  effective  speaking,  take 
courses  offered  by  schools  of  busi- 
ness and  other  institutions-mid  asso- 
ciations, and  undergo  a  period  of  on- 
the-jobstraining.  In  small  firms,  and 
in  mutual  funds  and  insurance  com- 
panies, training  programs  may  be 
brief  and.  informal.  Beginners  read 
assigned  materials  and  watch  other 
sales  workers  transact  business. 

Many  employers  consider  person- 
ality traits  as  important  as  academic 
training.  Employers  seek  applicants 
who  are  well  groomed,  able  to  moti- 
vate people,  and  ambitious.  Because 
maturity  and  the  ability  to  work  in- 
.dependently  also  are  important,  a 
growing  number  of  employers  prefer 
to  hire  those  who  have  achieved  suc- 
cess in  other  jobs.  Successful  sales  or 
managerial  experience  is  very  helpful 
to  an  applicant. 

The  principal  form  of  advance- 
ment for  securities  sales  wprkers  is 
an  increase  in  the  number  and  the 
size  of  the  accounts  they  handle.  Al- 
though beginners  usually  service  the 
accounts  of  individ^ual  investors, 
eventually  they  may  handle  very 
large  accounts  such  ^  those  of  banks 
and  pension  funds.  Some  e?(peri- 
enced  sales  workers  advance^  to  posi- 
tions as  branch  office  ipanagers,  who 
supervise  the  work  of  other  sales 
workers  while  executing  "buy"  and 
**seir*  orders  for  their  own  custom- 
ers. A  few  representatives  may  be- 
come partners  in  their  firms  or  do 
administrative  wo^k.  , 

Employment  Outlook 

The  number^  of  securities  sales 
workers  is  expected  to  grow  about  as 
fast  as  the  average  for  all  occupations 


"through  the  mid-1980s  as  invest- 
ment in  securities  continues  to  in- 
crease. In  addition  to  jobs  resulting 
from  growth,  several  thousand  sales, 
workers  will  be  needed  annually  to 
replace  those  who  die,  retire,  or 
transfer  to  other  jobs.  Replacement 
-needs  are  relatively  large,  due  to  the 
competitive  Jiature  of  the  occupa- 
Jtion.  ManySales  workers  leave  their' 
jobs  each  year:  because  they  are  un- 
able to  establish  a  successful  clien- . 
-tele. 

^  Employment  of  securities  sales 
workers  is  expected  to  expand  as 
economic  grov/th  and  rising  personal 
incomes  increase  the  funds  available 
for  investment.  Growth  in  the  num- 
ber of  institutional  investors  will  be 
particularly  strong  as  more  people  * 
purchase  insurance;  participate  in 
pension  •plans;  €md  contribute  to  the 
endowment'  funds  of  colleges  and 
other  nonprofit  institutions.  In  addi- 
tipn,  more  workers  will  be  needed  to 
sell  securities  issued  by  new  and  ex-  " 
parkling  corporations  and  by  State 
and  local  governments  financing  - 
public  improvements. 

The  demand  for  securities  sales 
workers  fluctuates  as  the  economy 
expands  and  contracts.  Thus,  in  an 
econon^c  downturn,  the  number  of 
persons  seeking  jobs  may  exceed  the 
number  of  openings — sometimes  by 
a  great  deal.  Over  the  long  run,  how- 
ever, job  opportunities  for  securities 
sales  workers  are  expected  to  be  fa-/^ 
vorable.  During  severe  slumps  ir^ 
market  activity,  job  prospects  and  in^- 
come  stability  will  be  greater  for 
sales  workers  who^  are^  qualified  to 
provide  their  clients  with  compl^ete 
financial  services  than  for  those  who 
rely  strictly  on  commissions  from 
stock  transactions. 

Mature  individuals  with  successful 
work  experience  should  find  many 
job  opportunities.  Demand  will  be 
strongest  for  w^etl-rounded  persons 
who  aVe  willing  lo  learn  all  aspects  of 
the  securities  bij^iness.  Those  seek- 
'ing  part-time  w6rk  will  be  limited  to 
selling  sh^Lce^n  mutual  funds. 

Earnings  and  Working 
Conditions 

Trainees  usually  are  paid  a  salary 
untij  they  meet  licensing  and  regis- 
.  tration  requirements.*  After  registra- 
tion, a  few  firms  continue  to  pay  a 
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salary  until  the  new  representative 'sv 
commissions  increase  to  a  stated 
amount.  The  salaries  paid  during 
training  usually  range  from  $650  to 
$850  a  monfh;  those  working  for 
large  securities  Grni^  may  receive 
hijgher  salaries. 

Aftfr  candidates  are  licensed  and 
registered,  their  earnings  depend  on 
commissions  rrom  the  s^e  or  pur- 
chase of  stocks  and  bonds,  life  insur- 
ance, or  other  securities  for  custom-* 
ers.  Commission  earnings  are  likely 
to  be  high  when  there  is  much  buyiifg 
and  selllhg,  and  lower  when  there  is  a 
slump  in  market  activity.  Most  firms 
pirovide  sales  workers  with  a  steady 
income  by^paying  a  **draw  against 
commission" — that  is,  a  minimum 
salary  biased  on  the  xomnv^sions 
which  they  can  be  exfDected  to  earn. 
A  few  firms  pay  sales  workers  only 
salary  and  bonuses  that  usually  are 
determined  by  i\\e  volume  of  compa- 
ny business. 

Earnings  of  full^Ihn^  exfDerienced 
securities  sales  workers^wt^  service 
individual  investors  averageJ^sabout 
$25,000  a  year  in  1^76,  according  to 
the  limited  data  available.  Those  who 
service  institutional  accounts  earned 
about  $44,000.  Full-time  securities 
sales  workers  earn  about  three  times 
as  n^u:h  as  average  earnings  for  non- 
supervisory  workers  in  private  indus- 
try, except  fanning. 

Securities  sales  workeirs  usually/ 
work  in  offices  where,  there  is  much|| 
activity.  In  large  qfFic^,  for  exam- 
ple, rows  of  sales  worlcers  sit  at  desks 
in  front  of  "quote  boards**  that-*on^ 
tinually  flash  information  on  the 
prices  of  securities  transactions.  Al- 
though established  sales  workers  usu- 
ally work  the  same  hours  as  others  in 
the  business  community,  beginners 
•  who  are  seeking  customers  may  >york 
longer.  Some  sales  workdrs  accom- 
modate customers  hy  meeting  with 
them  in  the  evenings  ot  on  weekends. 

Si^ufces  of  Additional  ? 
^  Information 

Further  information  concerning  a 
career  as  a  securities  sales  worker  is 
available  from:  ^ 

Securities  Industry j^ssoctation.  20  Broad  St., 
.    New  York.  N.Y.  10005.  (There  is  a  $1 
charge  for  thb  material.) 


Career  information  also  may  be 
obtained  from  the  personnel  depart- 
.  ment  of  individual'^curities  firms. 


TRAVEL  AGENTS 


(D.O.T.  242.368) 


Nature  of  the  Work 


ERLC 


Making  travel  arrangements  can 
be  frustrating  and  lime  consuming. 
Many  travelers,  therefore,  seek  the 
assistance  of  travel  agents — sp>ecial- 
ists  who  have  the  information  and 
ability  to  make  the  best  {)i3^me  trav- 
el arrangements,  considering  the 
tastes,  budgets,  and  demands  of  the 
customer. 

Consider  the  contrast  between  a 
corporate  executive  planning  a  busi- 
ness trip  and  a  family  of  four  on  a 
restricted  budget,  both  wanting  to 
visit  the  Vifgin  Islands.  The  execu- 
tive might  want  first-class  air  trans- 
portation, a  luxurious  suite  upon  ar- 
rival, and  tAe  use  of  a  limousine.  The 
agent  would  make  the  proper  ar- 
rangements, ^ancl  perhaps  send  the 
bill  to  the  executive's -company.  On 
the  x>ther  hand,  the  jravel  agent 
wo^d  advise  the  family  about  less 
expensive  summer  rates  ariSj  special 
fir  fares.  The  agent  would  discuss  the 
/wide  range  of  hotel  costs  and  facili- 
Ities  and  wodld  try  to  arrange  the 
most  economical  trip  for  that  par- 
Lticular  family.  The  agent  would  also 
\nfonn  the  family  of  the  island's  di- 
late, arrange  for^  car  rental  or  es- 
corted sightseeing  excursions,  and 
suggest  local  tourist  attractions,  as 
well  as  places  to  dine.  For  interna- 
tional travel,  the  agent  would  provide 
both  the  family  and  the  executive 
with  information  on  customs  regula- 
tions, required  papers  (passports,  vi- 
sas, and  certificates  of  vaccination) 
and  the  most  recent  currency  ex- 
change rates. 

In  making  such  arrangements, 
travel  agents  consult  fare  schedules 
published  by  regulatory  bodies,  such 
akthe  Civil  Aeronautics  Board  and 
th)i  International  Air  Transport  Asso- 
€iatTon.  They  also  refbr  to  guides  and 
fact  sheets  for  hotel  ratings  and  other^ 
tourist  information.  Many  travel 
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agexits  base  recommendations  on 
their  own  travel  exp>erience.' 

Travel  agents  in  business  for  them- 
selves also  must  do  considerable  pro- 
motional work. 'They  may  give  slide 
^  or  i^ttie  presentations  to  social  and 
sp>ecV  interest  groups,  arrange  ad- 
vertising displays,  and  meet  with 
businjess  managers  to  suggest  compa- 
ny-sponsored trips. 

Places  of  Employment- 

In  1976,  about  15,000  persons  in 
over   6,000   independent  agencies 
worked  as  tfavel  agents  throughout  - 
the  United  States.* 

Though  travel  agents  work  in  ev- 
ery part  of  the  country,  they^re  con- 
centrated in  ihajor  populaU^p^^een- 
ters,  where  the  best  buisiness 
Spportunities  ;exist.  About  one-half 
pf  all  travel  agencies  are  located  in* 
lar^e  cities;  one-third  in  suburban 
areas,  and  one-fifth  in  small  towns 
and  rural  areas. 

Rou^l]^  one-fourth  of  all  travel 
agents  are  self-employed.  Generally, 
these  F)ersons  gained  ^xp)erience  and 
recognition  by  working  in  an  estab- 
lished travel  agency  before  going  into 
business  for  then^^elves.^    .         '  ^ 

Training,  Other  Qualifications, 
^      and  Advancement 


Students  can  prepare  for  careers  as 
travel  Agents  by  working  part  time  or  " 
during  summers  as  reservation  clerks 
or  receptionists  in  travel. agencies.  As 
they  become  more  experienced,  they 
may  enter  either  a  formal  or  informal 
training  program  given  by  the 
agency,  taice  on  greater  responsibil- 
ities,* and  eventually  assume  the  full 
workload  of  a  travel  agent.  Experi- 
ence as  an  airline  ticket  clerk  als<^  is 
a  goodi)ackground  for  a  travel  agent. 

Several  home-study  courses  pro- 
vide a  basic  understanding  of  the 
travel  industry.  An  advanced  course, 
leading  to  the  designation  of  Certi- 
fied Travel  Counselor,  is  offered  .by 
the  Institute  of  Certified  Travel 
Agents  to  foster  professionalism  in' 
the  travel  industry.  This  coursers  of- 
fered only  to  experienced  travel 
agents. 

Although  few*,  college  courses  re- 
late directly  to  the  travel  industry,  a 
college  education  is  sometimes  pre- 
ferred by  emplgyers.  A  student  pre^ 
paring  for  a  career  as  a  travel  agent 
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•ftp«ri«nc«  is  an  important  qualification  for  travel  agents. 


should  study  geography,  foreign  Ian- 
guage^,  and  history.  Accounting  and 
business  management  would  ^so  be 
imiportant  for  those  anticipating 
starting  their  own  travel  agencies. 

Broad  travel  experience!'  is  another 
important  qualification  for  a  career 
£15  a  travel  agent.  The  ability  to  speak 
of  personal  experiences  frequently 
helps  to  influence  customers'  travel 
plans.  I  , 

As  a  sales  repvesentative,  the  trav- 
el agent  must  hsfve  a  pleasant  pjcrsonr 
ality  and  much  patiencel'  Agents  of- 
ten must  demonstrate  their  efficiency 
arid  responsibility  to  hard-to-please 
customers.  ' 

Travet  agents  who  anticipate  start- 
ing their  own  agencies  mtist  gain  for- 
mal conference  approval  before  the^ 
can  receive  commissions.  Conferenc- 
es are  simply  organizations  of  air- 
lines, shiplines  or  rail  lines;  the  Inter- 
national Air  Transport  A^ssociation, 
for  example,  is  the  conference  of  in- 
ternational airlines.  To  gain  confer.- 
enCe  approval,  the  oWner  of  an  agen- 
cy must  show  that  the  agency  is  in 
operation  and  financially  sound.  In 
addition,  ihe  agency  must  generally 
employ  at  least  one^xj>erienced  trav-  * 
el  agent  vscho  can  arrange  foreign  and 
domestic  travel,  as  well  as/'hotel,  re- 
-sort, and  sightseeing  accommoda- 
tions. 

Since  conference  approval  can 
take  up  td~"5^ar  or  more  to  obtain, 
most  self-employed  agents  nnake  very 
little  profit  in  their  first  year.  Their 
income  generally  is  limited  to  com- 
missions from  hotelf  and  tour  ope  ran 


tors  and  to  the  nominal  fees  that  they 
may  charge  for  making  complicated 
arrangements.  For  those  considering 
starting  their  own  agency,  the  Ameri- 
can Socfiety  of  Travel  Agents  sug- 
gests a  minimum  of  $20,000  in  work- 
ing capital,'  or  enough  to  carry  the 
agency  through  a  profitless  first  year. 

Currently,  there  are  no  Federal 
licensing  requirements  for  travel 
agents.  However,  because  of  f>ending 
legislation,  the  licensing  of  travel 
agents  may  become  required  by  sev- 
eral States  in  the  near  future.. 

Employment  Outlook 

Although  the, travel  industry  is  ex- 
pected to  expand  .japidly,  competi- 
tion for  o]:>enings  in  travel  agencies  is 
expected  to  be  keen  through  the  mid- 
1980's.  Even  now,  the  number  of. 
people  seeking  work  as  travel  agents 
is  much  greater  than  the  number  of 
jobs  available.  Moreover,  since  the 
industry  generally  is  very  sensitive  to 
the  fluctuations  of  the  economy,  op- 
portunites  at  any  given  time  dependy^- 
heavily  upon  whether  or  not  people 
can^'afford  to  travel.  For  example,: 
traver  spending  decreased  signifi- 
cantly during  the  1973-74  Arab  oil^ 
embargo,  when  the  price  of  gasoline 

'  increased  rapidly.  ,  - 

Despite  economic  fluctuations, 
spending  on  travel  is  exp>ected  to 
increase*  significantly  through^ the 
mid-1980's.  •  Rapidly  .increasing 
travel-related  ex]:>enditures  (mainly 
for  air  transportation  and  lodging) 
reflect  Americans'  rising  incomes 

•and  increasing  emphasis  on  leisure 


time  activities.  More  people  are  ex- 
"pected  to  travel—and  do  so  more  fre— ^ 
quentiy — than  in  the  past,  and  more 
travel  agents  will  be  needed  to  han- 
dle this  extra  business. 

Tra^^  should  increase  because 
earlier  retirement  and  longer  vac5P 
tions  qive  people  more  free  time.  The 
use  of  larger,  more  efficient  planes, 
especially  for  trips  to  other  countries, 
has^ brought  air  transportation  within 
the  budget  of  many  Americans.  By 
chartering  an  airplane  and  booking  a 
large  number  of  rooms  at  its  destina- 
tion, a  group  can  sa^te  substantially 
*  over  the  cost  of  individual  -arrange- 
ments. Group  tours,  therefore,  have 
made  international  travel  possible  for 
many  who  otherwise  could  not  afford 

In  addition,  the  United  States  hosts 
more  and  more  foreign  visitors  each 
year.  American  travel  agents  often 
organize  lours  for  these  visitors. 

'  Earnings  and  Workl^ng 


Condltlonfb 

Earnings  of  travel  agents  who  own 
their  own  agencies  de]:>end  mainly 
upon  commissions  received  from  air- 
lines and  other  carriers,  tour  oi:>era- 
tors,  and  lodging  places.  Commis- 
sions  for  domestic  travel 
arrangements  range  from  5  \o  10  per- 
cent; for  cruises,  about  10  jjerctnt; 
for  hotels,  sightseeing  tours,  and  car 
rentals,  10  percent;  and  for  interna- 
tional travel,  about  7  pertent.  When 
tfavel  agents  arrange  individual  plans 
that  require  several  connections  and 
lodging  reservations,  they  generally 
charge  the  customer  a  service  fee  to 
cover  the  time  and  expeijse  involjjed. 
in  making  the  arcongdments..  Fbr 
many  services,  however,  commis- 
sions constitute  the  agent's  only  com- 
nsation. 

During  the  first  year  or  two,  while 
awaiting  conference  approval  and 
the  payment  of  commissions,  self- 
employed  travel  agents  generally 
^have  very  low  earnings.  -Even  estab- 
lished agents  experience  less  profit- 
able years  during  p>eriods  of  econom- 
ic downturn. 

Exp>erience,  sales  ability,  and  the 
size  of  the  agency  determine  the  sal- 
ary of  an) employee  in  a  travel  agen- 
cy. Salaries  of  travel  agents  generally 
range4/from  $9,000  to  $14,000  a 
year  in  4  976.  Salaried  agents  usually 
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have  standard  fringe  benefits — pen- 
sion plans,  insurance  coverage,  paid , 
vacations — that  self-employed  agents 
niust  provide  for  themselves. 

Travel  agents  frequently  travel  at 
substantially  reduced  rates.  Some- 
times a  hotel  .or  resort  will  offer  a 
travel  agent  a  free  holiday. 

Travel  agents  do  not,  however, 
spend  most  of  their  time  trav^ing 
and  vacationing.  Most  of  the  agent's 
time  is  spent  behind  a  desk  confer- 
ring with  customers,  completing  nec- 
.essary  paper  work,  and  contacting 
airlines  and  hotels  for  travel  arrange- 
ments. Many  agents,  especially  those 
who  are  self-employed,  frequently 
work  overtime. 

Sources  of  Additional 
Information 

For  further  information  on  a  ca- 
reer as  a  travel  agent,  contact: 

American  SQciety  of  Trav^  Agents,  360  Lex^ 
ington  AvfcvNew  York.  N  Y.  I00I7. 


WHOLESALE  TRADE 
SALES  WORKERS 

(P.O.T.  260.  through  289.458) 

Nature  of  the  Work 

^    Sales  workers  in  wholesale  trade 
play  an  important  role  in  moving 
goods  from  the  factory  to  the  con- 
>  sumer.  Each  sales  worker  may  repre- 
sent a  wholesaler  that  distributes* 
hundreds  of  similar  products.  A 
*  wholesale  drug  company,  for  exam- 
,  pie,  may  stock  its  warehouse  with 
.  many  b^j^nds  of  drugs,  spap,  and  cos- 
metics  to  supply,  stores  that  sell  di- 
rectly to  tiie  consumer.  Likewise,  a 
wj^lesale  buHding  materials  distribu- 
tor  Veils 'hardware  and  constru(*tion 
materials  tb  builders  who  would  oth- 
'    erwise  have  to  deal  with  many  manu- 
facturers? 

At  regular  intervals,  sales  workers 
visit  buyers  for  retail,  industrial,  and 
cbmmercial  firms,  as  well  as  buyers 
foi^ institutions  such"  as  schools  and 
hospitals.  They  show  samples,  pic- 
tures, catalogs  that  list  the  items 
which  their  comjiany  stocks.  Sales 


workers  seldom  urge  customers  to 
purcKdse  any  particjular  product,., 
since  iney  handle  a  large  number  of 
itemjs/lnstead,  they  offer  prompt,  de- 
pendable service  so  buyers. will  be- 
come regular  .customers. 

Wholesaje  sales  workers  perform 
many  important  services  fof  retailers, 
such  as, checking  the  stores  stock 
and  ordering  items  that  will  be 
needed  before  the  next  visit.  Some 
wholesale  sales  workers  help  store, 
personnel  improve  and  update  sys-^ 
tems  for  ordering  and  inventoi^.  In 
addition,  they  often  advise  retailers 
about  advertising,  pricing,  and  ar- 
ranging window  and  counter  dis- 
plays. A  sales  worker  who  handles 
specialized  pr6ducts,  such  as  air-con-  * 
ditioning  equipment,  may  give  tech- 
nical assistance  on  installation  and 
maintenance. 

Sales  worker's  do  some  record- » 
•keeping  and  attend  to  other  details. 
They  must  forward  orders  x6  their 
wholesale  houses,  prepare  reports 
and  expense  accounts,  plan  work 
schedules,  draw  up  lists  of  prospects, 
make  appointments,  and  study  litera- 
ture relating  to  their  products.  Some  * 
collect  money  for  their  companies. 

Places  of  Employment 


loyment 


About  808,000  persd^Hjpre  em 

ployed  as  wholesale  sales  workers  in 
1976.  Wholesale  houses  usually  are 
located  in  cities,  but  sales  workers 
may  be  assigned  territories  in  any  ^ 
part  of  the  country.  Their  territory 
may  cover  a  small  section  of  a  city 
having  many  retail  stores  and  indus- 
trial users;  in  less  populated  regions  it 
may  cover  half  a  State  or  more. 

Firms  selling  machinery  and  build- 
ing materials  to  industrial  and  busi-^ 
ness  users  are  leading  employers  of 
wholesale' sales  workers.  Other  large 
employers  are  companies  that  sell 
food  products.  Wholesalers  dealing 
in  drugs,  dry  goods  and  ap>parel,  mo- 
tor vehicle  equipment,  and  electricaj 
appliances  employ  many  ^les  work- 
ers as  well. 

Training,  Other  Qualifications, 
and  Advancement 

The  ^^k^Pbund  a  sales  worker 
needs  depends  mainly  upoathe  prod- 
uct line  and  the  market.  Selling  cer- 
tain products  requires  extensive 


technical  training.  Drug  wholesalers, 
for  Qji^hgiple,  must  know  the  names 
and  CTiaracteristics  of  the  pharma- 
ceutica)*  products  they  sell.  A  back- 
ground'in  chemistry,  biology.^  or, 
-  pharmacy  would  prove  useful,  if  not 
indispensable.  In  other  product  lines, 
such  as  food,  familiarity  with  manu- 
facturers and  brands  Wcomes  much 
more  importai||t  than  knowledge 
about  tbe  product  itself.  ^ 

ProducNkhowledge  is  not  enough, 
however,  wKj?n  the  sales  person  has 
to  stimulate  demand.-  Those  selling 
electrical  machinery  to  industrial 
firms,  for  example,  must  have  the  ^ 
technical  training  necessary  to  dis- 
cuss theik:  products.  But  they  also 
must  understand  how  customers  op- 
erate, what  equipment  they  need, 
and  now  they  might  use  their  ma- 
chines in  new  ways.  The  greater  this 
understanding,  the  more  machinery 
they^ill  sell.  ,  , 

Most  wholesale  sales  workers  en- 
ter their  occupation  via  one  of  two 
routes — working  up  the  ladder  or 
transferring  in  with  the  appropriate 
background.  High  school  graduates 
may  begin  a  career  with  a  wholesale 
firm  in  a  nonselling  job.  or  may  be 
hired  as  a  sales  trainee.  In  either 
case,  beginners  usually  work  in  sev- 
eral kinds  of  nonselling  jobs  before 
being  assigned  to  sales.  They  may  * 
start  in  the  stockroom  or  shipping 
department  to  become  familiar  with 
the  thousands  of  items  the  wholesaler  ' 
carries.  Later  they  may  learn  the 
prices  of  articles  and  discount  rates 
for  ^pods  sold  in  quantities.  Next, 
they  are  likely  to  work  on  "inside"  ^ 
sales,  writing  telephone  orders'.  Lat-  ' 
,er,  as  they  accompany  an  experi- 
enced sales  worker  on  calls,"trainees 
come  to  know  some  of  the  firm's  cus-. 
tomers.  The  time  spent  in  these  ini- 
tial jobs  varies  among  companies,  but 
usually  it  take  2  years  or  longer  to 
prepare  trainees  for  outside  selling. 

As  professionalism  grows  in  whole- 
sale trade  and  as  products  become 
Increasingly  complex,  more  and 
Hnore  college  graduates  enter  the 
sales  force  direqtly  out  of  school. 
Competent  sales  workers  also  trans- 
fer from  manufacturing  and  retail 
trade  sales  f>ositions.  ^pleir  experi- 
ence with  a  particular  product  line^ 
gives  them  ap  advantajgi^over  the 
newcomers  to  the  field.  ' 
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LES  OCCUPATIONS 

\  -  Ss^es  trainees  in  very  large  whole- 
sale firms  participate  in  formal  train- 
ing p^gKams  that  cfonibine  class- 
room instruction  with  short  rptatibns 
in  various  nonselling  jobs.  Mos\ 
firms,  howev^,  ftave  no  formal  pro-, 
gram.  Their  trainees  leam  by  observ- 
ing and  trying  the  different  aspects  of 
the  work.  As  they  become  .familiar 
with  customers  and  procedures,  they 
gradually  take  on  the  full  responsibil- 
ity of  the  job.    .    '  ;  \ 

Sales  workers  sometimes  can  aug- 
ment^ their  on-the-job  training  with 
outside  programs.  While  only  a  few 
colleges  offer  courses  relevant  to 
wholesale  distribution,  the  number  is 
expected  to  increase:  Trade  associ- 
ations sponsor  training  programs  to 
fill  this  need.  Vendors,  too,  hold  ses- 
sions, usually  to  instruct  Sales  people 
how.be^t  to  sell  a  particular  product 
line. 

Experienced  sales  workers  who 
have  leadership  qualities  and  sales 
ability  may  ^^dvance  to  supervisor, 
sales  manager,  or  other  executive 
positions. 

Employment  Outlook 

Employment  .  opportunities,  for 
sales  workers  in  whole^kle  tracie  are 
expeqted  to  be  good  for 'those  with 
product  knowledge,  and  selling  abil- 
ity. In  addition  to  new  positions  cre- 
ated by  growth,  many,  openings  will 
stem  from  turnover,  which  is  fairly 
high  in  this  occupation.  A  pecsdn's 
success  in  selling  ^reajtly  depends  on 
his  or  her  ability  to  locate  new  cus- 
tomers, and  persuade  them  to  buy.  A 
number  of  new  sales  workers  find 
they  are  not  suited  to  the  competitive 
nature  of  selling  and  leave  the  occu- 
pation. 

The.  number  of  wholesale  sales 
workers  is  expected  to  grovy  about  as 


fast  ab  the  average  for  all  occupations 
through  the  mid-1980s.  Businesses 
and  institutions  will  require  a  wide 
variety  of  .products  for  their  own  use^ 
and  for  eventual  Resale.  Although 
many-Jiarge  purchasers  and  others 
who  require  highly 'specialize^d  prod- 
ucts will  buy  directly  from  manufac- 
t^turers,-  %he  majority  of  transactions 
will  involve  the  V^^olesale  disxribiltor. 

As  chain,  stores  and  other  large 
firms  centralize  purchasing  activities, 
the  value  of  the  sales  made  to  indi- 
vidual customers  becomes  larger  and » 
competition  for  sales  corresponding- 
ly greater.  Wholesalers  can  .be  ex- 
pected to  meet  this  competition  by 
emphasizing  customer  services  and 
increasing  the  size  of  their  sales 
forces.  a) 

Earnings  and  Working 
Conditions 

'  According  to  limited^  information,  . 
most  beginning  sales  workers  "earned 
around  $^,500  a  yearln  1976.  Expe-  ^ 
rienc^d  sales  workers  e^med^'consid- 
erably  rhore.  Since  commissions  of- 
terilrlake  up  a  large  proportion  of  the 
sal^es  worker's  incorne,  earnings  vairy 
widely  in  this  occupation.  They  also 
depend  on  the'sales  wje/rker's  experi- 
ence* and  senioiMty,  asiwell  as  on  the 
,  product  line.  Median  earnings  of  the 
lowest  paid  sales  \yorker9  in  1976 
varied  from  $12,000  in  aulomatiye 
parts  arid  supplies  to  $  1 8,400  in  pa- 
per and  paper,  products  distribution. 
Median  earnings  of  the  hi^est  paid 
sales  workers  ranged  from  $20,400 
in  beverage  distribution  to  over 
$80,000  in  paper  and  paper  prod- 
ucts. 

Compensation  plans  differ  among 
firms.  Many  employers  pay  a  salary 
plus  a  percentage  compiission  on 
sales;  others  prly  a  straight  commis- 


sit)n  or  straight  salary.  Some  include 
a  bonus.  Although  most  wholesale 
salies  workers  jiave  steady,  year- 
round  work,  sales  (and  commissions) 
vary  because  deniand  for  sbnie  prod- 
ucts— for  example,  air-condition- 
ing— is  greater  during  certain  sea- 
sbnsf  To  provide  sales  workers  with  a 
steady  income,  many  companies  pay 
experienced  personnel  a  **draw" 
against  annual  commissions.  Most 
companies  furnish  cars  pr  allowances 
for  cars  and  reimbursements  for  cer- 
tain expenses  on  the  road. 
.  Sale^  wc^rkers  often  have  long,  ir-- 
regular  work  hours.  Although  they 
call  on  customers  'during  business 
hours,  they  may  traj!^  at  night  or  on 
weekends  to  meer^dtheir  schedule. 
However,  most  sales  workers  seldom 
are  away  fromJhome  for  more  than  a 
few  days  at  a  time.  Tti^y  [may  spend 
evenings  writing  reports  arid  prders, 
may  carry  heavy  catalogs'and  sample 
cases,  and  be  on  their  feet  fpr  long 
perickis.  . 

Depending -on  length  of  service, 
most  sales  workers  have  a- 2-  to  4- 
week  paid  vacation.  Many  are  cov--^^ 
ered  by  company  benefits,  including 
health  and  life  insurance  and  retire- 
ment pensions. 

Sources  of  Additional  _ 
Information. 

Information  on  jobs  in  wholesale 
selling  may  be- obtained  directly  from 
local  wholesale  houses  or  from  asso- 
ciations of  wholesalers  in  many  of  the 
larger  cities.  lif  no  local  association  is 
available,  write  to: 

National  Association  of  Wholesaler-Distribu- 
tors, 1T25  K  St.  NW.,  Washington.  D  C, 
20006. 

Sales  and  Marketing  Exefcutives  International. 
Career  Education  Division.  .380.  Lexing- 
ton Ave,  New  York.  NY.  100 17.. ^^^fw-'  ' 


CONSTRUCTION  OCCUPATIONS 


Construction  craTt  workers  repre- 
sent the  largest  group  of  skilled 
workers  in  the  Nation *s  labor  force. 
Altogether,  there  were  3.3  million 
employed  in  1976— about  3  out  of 
every  10  skilled  workers. 

Themore  thfin  two  dozen  skilled 
constructipn  trades  vary  grimly  in 
size.^Several  major  trades— carplen- 
ter,  painter,  operating  engineer, 
.  *  plumber,  and  electrician — ^^ch  had 
inpre  than  200,000  workers;' carpen- 
ters alone  numbered  mo^e.JJ^in  1 
million,  about  one-third  , of  all  con- 
s^ruction  craft  workers.  In  contrafst, 
only  arfew  thousand  eacli  were  em- 
ployed in.  tra^Qs  such  as  marble  set- 
fe  and  stonema-. 

o   V        Trades'?  \  ' 

Workers  in  the  construction  tradt^  *' 

«ik . ' 

build,  repair,  and  modernize  homes 
and  all  kihds  of  buildings.  They  alsa  ^  * 


^er,5,^cazl!K) 


i^ork  on  a  variety  of  other  structures, 
including  highways,  airports,  and 
missile  launching  pads. 

Construction  work  may  be  divided 
into  three  categories:  structural,  fin- 
ishing, and  mechanical.  In  general, 
each  trade  falls  in  one  of  these  cate- 
gories: Structural  work:  Carpenter, 
operating  engineer  (constructiojn 
machinery  operator),  "bricklayer, 
iron  worker,  cement  mason,  stone-r 
mason,  ^nd  boilermaker.  Finishing 
work:  Lather,  plasterer,  marble  set- 
ter, terrSzzo  worker,  pointer,  paper- 
hanger,  glazier,  roofei^  floor  cover- 
ing iiistaHer,  «nd  insulation  worker. 
Mechanical  work:  Plumber,  pipefit- 
'te,^g^j^struction  electrician,  sheet-" 
metal'woricer,  ell^ator  constructor, 
and  millwright.  * 

Most  construction  trades  are  de- 
scribed individually  later  in  this 
chapt/r.  Boilermakers  and  mill- 
wri^ts  are  described  elsewhere' in 
the  Handbook.  ' 


Construction  occupations,  1976 


6%  of'total  employment 
in  alL  occupations 


'Places  of  EntploymeAt 

Most  jobs  are  with  contractor's  in 
the  construction  industry.  The  vaSt 
majority  of  construction  contractors  ^ 
are  small— Igenerally  employing  few- 
er than  m  peopIe\  A  few  large  con- 
tractors, however,  employ  thou- 
sands:   Large    numbers  of 
constntwion  trade  workers  are  em- 
ployed in  other  industries,  such  as 
mining  and  marfufacturin'^g,  mainly  to  * 
do  maintenance  and  repair  work.  . 
Chemical  manufacturers,  for  exam-  . 
pie,  need  plumbers  and  pipefitters  to 
maintain  the  complex  pipe  networks 
in  their  processing  plants.  Govern- 
ment agencies  employ  construction 
trade  workers  to  maintain  highways, 
buildings,  and  sanitation  systems. 

Many  construction  tracle  w^j-jjers 
are  self-employed  and  contract  with 
homeowners  and  businesses  for  small 
jobs.  Self-employment  is  most  com-^ 
mon  In  paperhanging,  painjting,  and 
floor  covering  work,  but  it  also  is 

Jipund  in  other  trades. 
^  EmploymentN  in  the  construction 
trades  is  distributed  geographically  in 
much  the  same  way  as  the  Nation's 
pop.tftation.  Thus,  the  highest  con- 
centration generally  is  in  industrial- 
ized and  highly  populated  areas. 

Training,  Other  Qualifications, 
/  and  Advancenient  - 


Most  training  authorities  recom- 
mend formal  apprenticeship  training 

'as  the  best  way  Jto  acquire  thec  al!- a 
round  skills  in,; the  cbnstrucrion 
trades.  Apprenticesliip  is  a-.prt- 
scribed  period  of  on-the-job  training, 
supplemented  by  related  classroohi 
instruction  th^  is  designed  to  famil-.  .  ; 
iarize  apj^OTtices  with  thg^materials, 
tools,  and  principles  o^^S^ir  trade. 
Formal  apprentic^jpship*  agreemenTs 
are  registered  with  a  Stat^  appren- 

:?^iceship  agency  of  the  U.S.  Depart- 
ment of  Labor's  Bureau  of  Appren- 
ticeship and  Training.  "  v. 
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.  i^lthough  apprenticeship  provides 
the  most  thorough^  training,  many 
people  acquire  constructipn'skillS  jn- 
formaHy  by  working  as  laborers  and 
helpers  and  observing  experienced 
craft  Workers.  Son^e  acquire  skills  by 
attending  vocational  or  trade^schools 
or  by  taking  correspondence  school 
courses.  ,  -  * 

Apprentices,  generally^  must 'be  at 
leaist,  18  years  old  at)d  in  good  phys* 
i$:al  condition.  A  high  school  or  voca- 
tional school  education,  or  its  equiv* 
a*Ient,  including  courses:  in 
Mathematics  and  mechanical  draw- 
ing, is  desirable.  Courses  in  construe* 
tibn  trades,  such  as  carpentry  and 
electricity,  also  are  recommended. 
.  Often,  applicants  are  given  tests' to* 
determine  their  aptitudes.  For  some 
trades,  manual  dexterity,  mechanical 
aptitude;  and  an  eye  for  proper  align- 
ment of  materials  are  important. 

The  formal  apprenticeship  agree- 
'  ment  generally  calls  for  3  to  4  years 
of  on-the-job  training  and  hou^s 
or  more  of  related  (:lassroom  instruc- 
tion each  year.  On»  the  job,  most  in- 
struction is  given  by  a  particular  craft 
worker  to  whom  the  apprentice  is 
assigned. 

Classroom  instruction  varies 
among  the  construction  trades,  but 
usually  includes  courses  such  as  his* 
tory  of  the  trade,  characteristics  of 
materials,  shop  mathematics,  and  ba- 
sic principles  of  engineering. 

In  most  commurrities,  the  appren- 
ticeship programs  are  supervised  by 
joint  apprenticeship  co^nmittees 
composed  of  loCal  employers  and  id- 
eal union  representatives.  The  com- 
mittee determines  the  need  for  ap- 
prentices in  the  community  and 
establishes  minimum  standards  of 
education,  experience,  and  training. 
Whenever  an  employer  cannot  prd^^ 
vide  alUroiind  instructipn  or  relative- 
ly continuous  employment,  the  com v 
mittee  transfers  the  apprentice  to 
"another  employer.  Where  specializa- 
tion by  contractors  is  extensive— for 
instance,  in  electricdl  work— custom- 
arily the  committee  rotates  appren- 
tices among  several  contractors  at  in- 
terval3  of  about  6  months. 

In  areas  where  these  committees 
have  not,  been  ..established!  the  ap- 
prenticeship agreement  is  solely  be- 
tween the  apprentice  and  the  eoi* 
ployer  or  employer  gfbup.  Many 


people  have"  received  valuable^^t^in- 
ing  under  these  programs  but  they 
have  some  disadvantages.  No  com- 
m^tee  is  available  to  supervise  the 
training  offered  and  settle  difference 
es  over  the  terms  and  conditions,  of 
training.  Wha'i  the  appi'entice  learns 
depenys  largely  on  the  employer*s^ 
business  prospects^and  policies.  If  the 
employer  lacks  continuous  work  or 
does  only  a  restricted  type  of  work, 
the  apprentice  cannot  develop  \ll- 
round  skillsi  *.  ^ 

In  many  localities,  craft  workers — 
most  comitionly  electricians  and 
plumbers — are  required  t^^'fiave  a 
license  to  work  at  theif  trade.  To 
qualify  for  ^hese  licenses,  ihey  must 
pass  an  examination  to  demonstrate 
9  broad  knowledge  of  the  job  and  of 
State  and  local  regulations. 

Construction  trades  craft  workers 

IP 

may  advance  in  a  number  of  ways. 
Many  become  supervisors!  In  most 
localities,  small  jobs  are  run  by  , 
** working  supervisors"  who  work  ,  at 
the  trade  along  with  members  of 
their  crewa.  On  larger  jobs,  the  su- 
pervisors' dp  only  supervisory  work. 
Craft  workers  also  can  become  esti- 
mators for  iSontractors.  In  these  jobs,  ^ 
they  estimate  material  requirements 
and  labor  costs  to  enable  the  con- 
tractor tQ  bid  on  a  particular  project. 
Some  craft  workers  advance  to  jobs 
as  superintend^ts  on  large  projects. 
Others  become  instructors  in  traded 


and  vocational  schodis  or  sales  repre- 
sentatives for  building  supply  compa- 

'nie».  A  large  number  ofcraft  workers 
have  become  cojitr^ctbrs  in  the  * 
Homebuilding  field.  ^ 

Starting  a  small  contract  consti-uc- 
tion  business  is  easier  than  start  in  g.a  * 
small  busmess  in  many. other  indus- 
tries. Only  a  modjerate  financial  in- 
vestment usually  is  needed,  and  it  is 
possible  to  conduct  a  fairly  substan- 
tial business  from  one's  home.  How- 
ever, the  contract  construcfton  field 
is  very  competitive,  and  the  rate  of  - 

lousiness  failure  is  high  among  small 
contractors. 

■     '     '    .  ^'     «  ■  ^ 

Employment  Outlook 

Employment  in  the^^  construction 
trades  is  expected  to  increase  faster 
than  the  average  for  all  occupations 
through  the.  mid-1980's.  In  addition 
to  employmen^.gro^^^,  many  job 
openings  will  result  each  year  front, 
the  need  to  replace  experienced 
workers  who  transfer  to  other  fields 
^of  work,  retire,  or  (l(e. 

However,  since  cchistruction  ac- 
tivity, is  sensitive  to  changes  in  tVie 
Nation's  economy,  *the  number  of 
openings  may  fluctuate  sharply  from 
year  to  year.  o  " 
*  Over  the  long  run,  construction  ac- 
tivity is  expected  ta  grow  Jpubstantial- 
ly.  The  anticipated  increases  in  popu- 
lation and  house}ioflls,.arfd  the 


^    E(Tiri|p.yment  growth  and  replacement  neeS^^wm 
create  larpe  numbers  61  job  openings  In  the 
construction  occupations  • 


Selected  construction  occupations 


carpenters 


nstructipfi  labprftfsVvv:; 

:  \^-'--'M 

operating  engineers^  .  •> 
(constfuctlon  machinerylfi  r 

Paintera^^and  papertmngeti 
Plumbers 'and  pipefitters  ■:. 

Soutcfr    Ou"',iij  of  LiitJOi"  Statistics 
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relatively, low  level  of  housing  con- 
struction in  the  early  1970 's,  are  ex- 
•  pec|ed  to  create  strong  pressure  for 
'  new  housing.  Among  other  factors 
that  will  stimulate  construction  ac- 
.   tivlty  are  higher  levels  of  personal 
income  and  a  rise  in  spending  for 
new  industrial  plants  and  equipment. 
Also /there  will  be  a  g|:owing  demand 
^  for  alteration  and  modernization 
work  on  existing  structures,  as  well  as 
forpmaiktenance  hnd  repair  work  on 
highway  systems,  daihs,  bridges,  arid 
similar  projects. 

The  increase  in  employment  is  not 
expected  to-be  as  great  as  the  expan- 
sion in  construction  activity.  Contin- 
,  ued  technolpgital  developments  in 
construction  mett^ds,  tools  and 
cquipn\ent,'  and  m£uerials  will  raise 
output  per  worker.  One  important 
t  developinent  is  the  growing  use  of 
prefabricated  units  at  the  job  site. 
For  example,  preassembted'  outside 
walls  and  partitions  tan  be  liftfed  into^ 
place  in  one,  operation. 

The  rates  of  employment  growth 
will  differ  a'mong  the  various  con- 
^  stniction  trades.  Employment  growth 
is  expected^^to  be  fastest  for  cement 
masons  and  for  insulation  workers. 
Trades  that  will  have/the  slowest 
gfowth^te§  are  plastentrs  and  sheet- 
metal  workers.    '    .  ^ 

EaVnings  and  Working 
-  ^  Conditions 

Average  hourly  wage  rates  of 
unionized  workers  in  the  construc- 
tion trades  are  about  twice  the  hourly 
.wage  rate-for  nonsupervisory  and 
production  workers  in  private  indus- 
try, except  farming.  Wage. rates  for 
apprentices  usually  start  at  50  per- 
cent of  the  rate  paid  to  experienced 
workers  and  increase  at  6-month  to 
1-year  mtervals  until  the  full  rates  are 
achieved  upon  the  completion  of 
training.  The  following  table  shows, 
union  hourly  averages  foi^elected 
u  \  construction  trades  in  large  cities 
surveyed  in  1976.  .  x 


.      '        Hoitrly  fate 

Plumbers     S  10.47 

Electricians  v—  1033 

Bricklayers  ....I   9.9!  ^ 

Cacrpcntcrs  •••  9.84 

Plasterers  v   9.48 

Painters..:  %     .9.24 

ERJC  : 


Unemployed  rates:  Construction  and  all  industries, 
average  1948-76  ' 


Construction 


All  industries 


Except  for  a  few  trades  such  as 
electricians,  elevator  constructors, 
plumbers  and  pipefitters,  yearly 
:  earnings  for  experienced  workers 
and  their  apprentices  generally  are 
lower  than  hourly  rates  would  indi^ 
cate  because  the  number  of  hours 
that  they  w#rk  a*yeaV  can  be  adverse- 
ly affected  by  poor  weather.and  fluc- 
tuations in  construction  activity. 

Traditionally,  Winter  is  the  slack 
period  for  construction  activity,  par- 
ticularly in  colder  regions.  Some 
workers,  such  as  laborers  and  roof- 
ers, may  not  work  for  several 
months.  However,  not  on^  cold  but 
also  rain  may  slow  — evfen  stop  — 
work  on  a  construction  project.  Also, 
because  ^the  construction  trades  are 
so  dependent  on  one  another — par- 
ticularly on  large  projects— work  de- 
lays or  strikes  in  one  trade  can  delay 
or  stop  the  work  of  another.  The  ac- 
companying chart  shcJws  that  the  un^ 
employment  rate  in  the  construction 
industry  is  about^twice  that  of  work- 
ers as  a  whole.. 

Construction  work  frequently  re- 
quires  prolonged  standing,  bending, 
stooping,  and  workings  in  cramped 
quarters.  Exposure^  to  weather  is 
common  since  much  "bf  the  work  is 
done  outdoors  or  in  partially  Ifcn- 
closed  structures.  Many  people  pre- 
fer construction  work  because  it  per- 
mits thenri  to  be  outdoors.  ' 

Because  construction  workers  may 
need  to  wjork  with  sharp  tools,  amidst 


the  clatter  of  materials,  while  stand- 
ing on  temperary  scaffolding,  and  in. 
bad  weather,  they  are  more  prone  to 
injury  than  workers  in  other  jobs.  In- 
deed,  the  constr^jction  industry  has 
the  highest  injury  and  illness  rate,  of 
all  industries.  However,  employers 
increasingly  are  placing  an  emphasis' 
on  safe  working  conditions  and  are 
stressing  safe  work  habits — practices  ' 
that  reduce  the  risk  of  injuries. 

The  construction  trades  offer  espe- 
cially good  opportunities  for  young  \ 
people  who  are  not  planning  to  go  to 
c611ege,  but  who  are  willing  to  spend 
several  years  in  learning  a  skilled' oc- 
cupation. Construction  workers  can 
find  job  opportunities  in  all  parts  of  . 
the  country.  Their  hourly  wage  ratps! 
generally  are  much  higher  than  those 
of  most  other  manual  workers.  As 
previously  noted,  construction  trade 
workers  with  business  ability  have 
greater  opportunities  to  open  ih^is 
own  businesses  than  workers  in  most- 
other  skilled  occupations. 

A  large  proportion  of  construction 
workers  are  members  of  trade  unions 
affiliatea  with  the  Ruiiding  and  Cbn- 
structidn  Trades "^^paftment  of  the 
•AFL-CIO. 

Sources  of  Additional 
Information 

Information   aboij^t  opportunities' 
for  apprenticeship  or  other  training 
can  be  obtained'from  local  construe- 
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tion  firnis  and  employer  associations, 
the  local  office  oif  the^tat!^,etnpIoy-^ 
ment  service  or  State  aPB£f"^*^ 
agency,  or  the  local  offig^Bjffie  Bi? 
reau  of  A^H^enticeship  and  Training, 
U.S.  Department  of  Labor.  Many  ap- 
prenticeship programs  are  supervised 
by  local  union-management  commit- 
tees. In  these  instances,  an  appren- 
tice applicant  may  apply  directly /to 
the  coofdinator  of  the  committee. 

^For  additional  information  on  jobs 
in  the  construction  trades,  contact: 

American  Federation  of  Labor  and  Congress 
,^      of  Industrial  Organizations,  Building  and 
Construction  Trades  Department,  815 
16th  St.  NW.,  Washington,  D.C.  20006. 

Associated  General  Contractors  of  America, 
Inc.,  1957  E  St.  NW.,  Washington,  B^. 
20006. 

National  Association  of  Home  Builders,  1 5th 
and  M  Sts.  NW.,  Washington,  D.C 
20005. 

For  the  inames  of  labor  organiza- 
tions aiyl  trade  associations  con- 
cerned with  specific  trades,  see  the 
'discussions  of  individual  building 
trades  that  follow. 


BRICKLAYERS, 
STONEMASONS,  AND 
MARBLE  SETTERS 


durable  surfacQft  Marble  setters,  like 
'  stonemasons,  work  most^  on  high 
cost  buildings.  The  marble  they  use 
'^Lisu^dhi  is  c^t  and  polished  before  it  is 
sent^^^ob  site.  * 

oin •putting  ttpva  wall,  bricklayers 
first  build  the  corners  at  ^?«ch  end  of 
the  wall,  using  plumblines  anSNt-iev- 
el.  A  line  then  is  strjetched  frofh  cor- 
ner to  corner  as  a  guide  for  each 
course  or  layer  of  brick.  Bricklayers 
spread  a  bed  of  mortar  (cement  mix- 
ture) with  a  trowel  (a  flat  metal 
tool),  place  the  brick  on  the  mortar 
bed,^and  then  tap  it  into  place.  As 
bliieprints  specify,  they  cut  bricks 
with  a  hammer  and  chisel  to  fit 
around  windows,  cloors,  and  other 
openings.  Mortar  joints  are  fmished 
with  jointing  tools  to  leave  a  neat  and 
uniform  appearance.  Bricklayers  also 
may,  weld  metal  supports  for  bricks. 

Bricklayers  are  assisted  by  .  hod 
carriers,  or  helpers,  who  supply  them 
with  bricks  and  other  materials,  mix 
mortar,  and  set  up  and  move  scaf- 
folding. (See^the  statement  on  con- 
struction laborers  that  appears  else- 
where in  the  Handbook.) 

Stonemasons  often  work  from** a  set 
of  drawings  in  which  each  stone  ha^ 
been  numbered  for  identification. 
Helpers  may  locate  and  bring  the 
prenumbered  stones  to.  the  masori^. 
A  derrick  operator  using  a  hoist  may 
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be  needed  to  lift  large  pieces  into 
place. 

When  building  a  stone  wall,  ma- 
sons set  the  first  layer  of  stones  into  a 
shallow  bed  of  mortar.  They  align  the 
-stones  \vith  plumblines  and  levels, 
and  tap  them  into  position  with  a 
wQod  mallet.  Masons  build  the  wall 

■  b>^.  alternating,  layfers  of  mortar  and 
storiie^':^^M^-|he  work  progresses,  they 
fill  the  joints  between  stones  with 
mortar  using  a  pVirTted  ^netal  tool  to 
smooth  the  mortar  to  an^&tfactive 
finish.  To  hold  stones  in  place,  stone- 
masons sometimes  position  pieces  of 
metal  within  the  wall  by  welding  or' 
bolting  them  together.  After  posi- 
tioning the  rocks,  they  cover  the  met- 
al with  mortar.  Finally,  for  a  clean 
appearance,  masons  wash  the  stone 
with  a  mild  acid  solution  to  remove 

'dirt  and  dry  mortar. 

When  setting  stbne  floors,  masons 
trowel  a  thin  layer  of  mortar  over  the 
surface.  They  then  hand  set  the  stone 
in  the  mortar,  leaving  the  surface  of 
the  stone  exposed.  To  finish,  workers 
trowel  the  joints  and  wash  the  stone. 

To  cut  stone  into  various  shapes 
and  sizes,  masons  find  the  grain  of 
each  piece  of  stone  and  use  a  special 
hammer  to  strike  it  along  a  predeter- 
mined line.  Valuable  pieces  often  atre 
cut  with  a  saw  that  has  a  special 
blade. 


(P.O.T.  861.381  and  .781) 

Nature  of  the  Work 

Bricklayers,  stonemasons,  and 
marble  setters  work  in  closely  reflated 
trades,^each  producing  ^attractive, 
durable  surfaces.  Bricklayers  build 
walls,  partitions,  fireplaces,  and  oth- 
Sir  sfructures  with  brick,  cinder 
block,  and  other  masonry  materials. 
They:  also  install  firebrick  linings  in 
industrial  furnaces. 

Stonemasons  build  stone  walls  as 
•wejl  as  set  stone'exteriors  and  floors. 
They  work  with  two  types  of  stone— 
nati^ral  cift,  such  as  marble,  granite, 
and  limestone;  and  artificial  storfe 
made  from  cement,  marble  chips, ftr 
otKer  masonry  materials.  Because 
stone  is\ expensive,  stonemasons 
work  mostly  on  high-cost  buildings, 
such  hs  offices,  hotels,  and  churches. 

Marble  setters  install  marble  which 
provides  very  decbrative  and  highly 
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About  1  out  of  7  brfckl«y«rt,  $ton«niatont,  and  marbla  sattars  ia  aalf-amptoyad. 
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Setting  hiarblCyjs  very  much  like 
.setting  stQne.  Marble  setters  prepafe 

'    Wllpe  mixture  of  cement,  sand, 
>vS%r — called  mortar — then  trowel  a 

'     thin  layer  of  it  onto  the  Surface.  For  ' 
floors  and  for  walls  where  the  hold- 

•  ing  strength  of  mortar  alon^^s  suffi- 
cient, setters-^fol  lowing  instructions 
from  blueprints — often  hand  set  each 

^  marble  piece  into  the  mortar,  leaving 
the  falce  of  the  marble  exposed.  For 
heavy  pieces,  workers  employ  a  hoist 
to  lift  and  position  the  marble.  To 
secure  heavy  pieces  on, walls,  setters 
*use  bolts  in  addition  to  mortar.  Once 
the  marble  pieces  are  positionecl  and 
secured,  setters  mortar  and  trowel 
the  joints  and  clean  the  marble  *s  sur- 

•  face?  "         .  . 

hi  addition  to  construction  work, 
marble  setters  do  repair  work.  Th.ey 
fill  and  cover  holes  and  cracks  in 
marble  with^  mortar  prepared  and  fin- 
ished tq  look  Irke  the  marble.  They 
also  polish  and  replace  marble. 
Wheif  pieces  are  too  large,  setters  cut 
them  to  size  using  a  special  saw. 

Bricklayers,  stonemasons,  and 
marbie  setters  primarily  use 
handtools — including  trowels,  brick 
and^stone  hammers,  wood  or  rubber 
/mallets,  and  chisels.  For  exacting 
cpts  of  brick,  stone ^  or  marble,  they 
use  high-powered  electric  saws 
equipped  with  special  cutting  blades. 

PliBices^f  Employment 

About^.l  75,000  bricklayers,  stone- 
miaisons;  and  marble  setters  were  em- 
ployed in  1976;  most  were  bricklay- 
ers, ^^orkers^n  these  crafts  were 
employed  primarily  by  special  trade, 
^  building,  or  general  contractors.  A 
relatively  small  number  of  bricklay- 
ers work  for  government  agencies  or 
♦  businesses  that  do  their  own  con- 
struction and  alteration.  * 

Workers  in  these  trades  are  em- 
ployed throughout  the  country,  but 
are  concentrated  in  metropolitan 
areas.  |n  cities  that  are  too  small  to 
have  a  demand  for  full-time  stonema- 
sons or  marble  setters,  bricklayers 
will  install  stone  or  marble  as  a  side- 
line. 

About  1  out  of  7  bricklayers, 
stonemaisons,  and  marble  setters  is 
self-employed — a  proportion  higher 
than  that  in  most  building  crafts. 
Many  of  the  self-employed  specialize 


i  'ln  contracting  on  small  jobs  such  as 
patios,  walks,  and  fireplaces. 


Training,  Other 
-  and  Advan 


ualifications,. 
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M0Sr"bi:jcklayefs"las  well  as  some 
stonemasons  ^nd  marble  setters  pick 
up  tl^eir  skills^  informally  by  working 
as  •  hejpers  or  hod  carriers  and  by 
observing^  and  learning  from  experi- 
enced workers.  The  remainder  learn 
their  skills  through  apprenticeship, 
which  provides  the  most  thoj^ugh 
training. 

Individuals  who  learn  the  trade  in- 
formally usually  become  bricklayers. 
They  start  with  carrying  materials, 
moving  scaffolds,  and  mixing  mortar. 
However,  it  takes  several  months  to  a 
year  before  they  are  taught  to  spread 
mortar  and  lay*  brick.  They  begin 
with.,simple  patterns  and  progress  to 
more  coitipt^;  designs.  Learning  to 
set  stone  or  marble  might  take  sever- 
al years.  '  '  ^ 

Apprenticeships  for  bricklayers, 
stonemasons^  and  marble  setters  usu- 
ally are  sponsored  by  local  union- 
management  committees.  The  ap- 
prenticeship progra^n  requires  3 
years  of  on-the-job  training,  in  addi- 
tion to  144  hours  of  classroom  in- 
struction each  year  in  subjects  such 
as  blueprint  reading,  mathematics, 
layout  work,  and  sketching.  Appren- 
tices learn  the  general  applS^cations  of 
brick,  stone,  and  marble. 

Apprentices  start  by  carrying  ma- 
terials and  mixing  mortal  Within  2 
or  3  moaks,  they  learn  to' align,  lay, 
and  cleaVbrick.  Apprentices  eventu- 
ally learn  to  work  with  stone  and 
marble.  After  apprenticeship,  they 
usually  specialize  in  one  of  the  three 
trades. 

Applicants  for  apprenticeships 
must  be  at  least  17  years  old.  Ap- 
prentice and  helper  applicants 
should  be  in  good  physical  condition. 
A  high  school  or  vocational  school 
education  is  preferable,  as  are 
courses  in  mathematics,  mechanical 
drawing,  and  shop. 

Experienced  workers  can  advance 
to  supervisory  positions  or  become 
estimators.  They  also  can  open  con- 
tracting businesses  of  their  own. 

Employment  Outlook 

Employment  of  bricklayers  is  ex- 
pedt^d^to  increase  about  as  fast  as 
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the  average  for  all  occupations 
through  the  mid- 1 980  s.  In  addition 
to  the  job  openings  that  result  from 
employment  growth,  many  openings 
will  arise  as  experienced  bricklayers 
retire,  die,  or  leave ^  the  occupation 
for  other  reasons.  '  , 

As  population  and  business  growth 
create  a  need  for  new  homes,  facto- 
ries, offices,  khd  other  structures,  the 
demand  for  bricklayers  will  grow. 
Stimulating  this  growth  will  be  the 
increasiiig  use  of  brick  for  decorative 
work  oh  building  ffonts  and  in  lob- 
bies and  foyers.  The  use  of  b^cjc, 
particularly  for  ihterior  load-bearing 
walls,  is  growing  and  will  add  to  over- 
all employment  needs. 

Over  the  long  run,  job  openings  for 
'  bricklayers  are  expected  to  be  plenti- 
ful; however,  the  number  of  openings 
may  fluctuate  from  year  to  year  be- 
cause employment  in  this  trade  is 
sensitive  to  ups  and  downs  in  con- 
struction activity.  For  any  given  year, 
opportunities  usually  are  best  during 
the  spring  and  summer  when  con- 
struction activity  picks  uf>. 

Employment  of  stonemasons  and 
marble  setters  is  not  expected  to 
change  significantly  through  the  mid- 
1980^.  Stone  and  marble  have  lost 
p>opularity  as  building  materials  be- 
cause they  have  become  much  more 
expensive  than  materials  such  as 
brick  and  concjp^le*  rNevertheless,  a 
small  number,  of '^obs  will  become 
available  due  to  the  njeed^  to  ^^place 
stonemasons  aiiic^  Marble  setters  who 
retire,  die,  or  le^k%  the  occupations. 

Earnings  and^Working 
Conditions 

Hourly  wage  rates  were  $9.90  for 
bricklayers,  $10.05  for  stonemasons, 
and  $9  60  for  marble  setters,  accord- 
ing to  a  1976  survey  of  union  wage 
rates  in  metropolitan  areas.  These 
rates  are  about  twice  •'the  average 
wage  of  nonsupeiryisory  and  produc- 
tion workers  in  private  industry,  ex- 
cept farming.  However,  yearly  earn- 
ings for  workers  in  these  trades 
generally  are  16wer  than  hourly  rates 
would  indicate  because  the  annual 
number  of  hours  they  work  can  be 
adversely  affected  by  poor  weather 
and  fluctuations  in  construction  ac- 
tivity. 

In  each  trade^  apprentices  start  at 
about  50  percent  of  the  wage  rate 
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paid  to  experienced  workers.  The 
rate  increases  as  they  gain  experi- 
ehce. 

The  work  of  bricklayers,  stonema- 
sons»  and  marble  setters  sometimes  is 
strenuous  because  it  involves  moder- 
ately heavy  lifting  and  prolonged 
standing  and  stooping.  Most  of  the 
work  is  performed  outdoors. 

A  large  proportion  of  bricklayers, 
stonemasons,  and  marble  setters  are 
members  of  the  Bricklayers,  Masons 
and  Plasterers*  international  Union 
of  America.  ■  • 

Sources  of  Additional 
Information  ^ 

For  details  about  apprenticeships 
or  other  work  opportunities,  in  these 
trades,  contact  local  bricklaying, 
stonemason  ry,  or  marble  setting  con- 
tractors; a  local  of  the  union  listed 
above;  a  localjoint  union-manage- 
ment apprenticeship  committee;  or 
the  nearest  office  of  the  State  em- 
ployment service  or  State  appren- 
ticeship agency.  5- 

For  general  information  about  the 
wprk  of  either  bricklayers  or  stone-, 
'^masons,  contact:  ^ 

International  Union  of  Bricklayers  and  AllieiS 
Craftsmen,  International  Masonry  Ap- 
prenticeship Trust,  815  I5th  St.  NW.. 
Washington.  D  C.  20005. 

Information  about  the  work  of 
bricklayers  also  may  be-  obtained 
from: 

Associated  General  Contractors  of  America, 
Inc.,  1957^E  St.  NW..  Washington.  D.C. 
20006. 

Brick  Institute  of  America,  1750  Old  Meadow 
Rd..  McLean.  Vd.  22101. 


^RP^NTERS 

(D.O.T.  860.281  through  .781) 

Nature  of  the  Work 

Carpenters,  the  largest  group  of 
building  trades  workers,  are  em- 
ployed in  almost  every  type  of  con- 
struction activity.  Their  work  is  com- 
monly divided  into  two  broad 
categories — **rough"  carpentry  and 
**finish''  carpentry.  Skilled  carpen- 
ters are  able  to  do  both  types,  of 
work. 
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Carpenters  build  according  to  in- 
structions obtained  from  supervisors, 
blueprints,  or  both.  In  rough  work, 
they  erect  the.  wood  framework  in 
buildings,  including  subflqors,  parti- 
tions, floor  joists,  and  rafters.  In  addi- 
tion, they  install  heavy  timbers  used 
in  the  building  of  docks,  railroad 
trestles,  and  similar  heavy  installa- 
tions. Rough  carpentry  also^^rtcludes 
the  building  of  forms  to  enclose  con- 
crete until  it  is  hardened,  the  making 
of  chutes  for  pouring  concrete,  and 
the  erecting  of  scaffolds  and  tempo- 
rary buildings  on  the  construction 
site.  In  all  cases,  carpeiiters  must  use 
materials  and  building  technique? 
that  confoVm  to  lacai^building  codes. 
\  In  finish  work,  which  begins  after 
the  rough  work  is- complete,  carpen- 
ters install  molding,  wood  paneling, 
cabinets,  window  sash,  door  frames, 
doors,  and  hardware  and  complete 
other  finish  work.  Finish  carpentry 
also  includes  building  stairs  and  lay-  ^ 
ing  floor|.  Carpenters  who  do  finish, 
work  must  consider  the/appearance 
as  well  as  the  striictural^Aaccuracy  of 
the  work.  For' igxamplej  they  use  a 
mitre-box  saw  to  cut  moldings  so 
joints  will  not  be  noticed,  and  hide 
nails  or  screws  with  piitty  for  a  neat 

appearanc4u  * 

As  part  of  their  job,  carpenters 
also  saw,  fit,  and  assemble  pjywood, 
wallboard,  and  othqr  materials!  They 
use  nails,  bolts,  wood  screws,  or.gluq 
to  fasten  materials.  They  may /also 
install  linoTeum,  asphalt  tile,  and 
similar  soft  floor  coverings.  Carpen- 
ters use  handtools  such  as  hammers, 
saws,  chisels,  planes,  and  power  tools 
such  as  portable  power  saws,  drills, 
and  rivet  gu'ns. 

Because  of  the  wide  scope  of  work 
in  the  trade,  carpenters  tend  to  con- 
centrate on  only  one  type  of  work. 
For  example,  some  carpenters  spe- 
cialize in  erecting  new  houses;  othefs 
specialize  in  laying*ftardw6od  floors. 
Specialization  is  more  common  in 
large  metropolitan  areas;  in  smaller 
communities  and  in  rural  areas,  car^ 
penters  ordinarily  do  all  types  of  car- 
pentry and  also  may  install  glass,  put 
in  insulation,  and  pain^t. 

Places  of  Employment 

About  1,010,000  carpenters  were 
employed'  in  1976,  of  whom  about 
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one  in  five  was  self-employed.  Most 
carpenters  wor^:  for  contractors  and 
homebuilders  who  construct  new. 
buildings  and  other  structures  or  wh(5 
alter,  remodel,  or  repair  buildings; 
some  carpenters  alternate  between 
wage  employment  for  contractors 
and^self-employment  on  small  jobs. 
Most  other  carpenters  work  for  gov- 
ernment agencies,  utility  companies, 
manufacturing'  firms,  or  .other  large 
organizations.  * 

Carpenters  work  throughout  the  . 
country  and,  because  of  their  versa->  ' 
tillty,  are^nrflich  less  .  concentrated 
,j'geograph1cally  than  any^o^er  con- 
struction occupation.  , 

Ti:alnlng,  Other  Qualifications, 
•  and.  Advancement 

Most  training  authorities  recom- 
mend ih*  completfQn  oL  an  appj-en-  r 
ticeship  program  as  the  oest  way  to  / 
^earn  carpentry.  A  large  number  of 
workers  in  t^is  trade,  however,  have 
acquired  their  skills  informally  (for 
example,  by  working  as  carpenters* 
helpers).. 

The  apprenticeship  program, 
sponsored  by  the  local  joint  commit- 
tee of  contractors  and  unions,  usually 
(Consists  of  4  years  of  .on-the-job 
triaining,  in  addition  to  a  minimum  of 
144  hours  of  related  classroom  in- 
struction each  year.  On  the  job,  ap- 
prentices learn  elementary  structural 
design  and  become  familiar  with  the 
common  systems  of  frame  and  con-o 
^rete  form  construction.  They  also 
learn  to  use  the  tools,  ma^hiTres, 
equipment,  and  m^aterials  ^f  the  ' 
trade..  In  addition,  they  learn  the 
many  carpentry  techniques,  such  as 
laying  out,  form  building,  framing,\ . 
finishing,  and  welding.  ^ 

Apprentices-M-eceive  classroom  in- 
struction in  drafting  and  blueprint 
reading,  mathematics- for  layout 
work,  and  the  use  of  woddworjcing 
machines.  Both  in  the  classroom  and 
on  thte  jpb  they  leafn  the  relationship 
between  carpentry  and  the  other 
building-trades,  because  the  work  of - 
the  carp*enter  is  bjasic  to  the  con- 
struction process.  -  * 

Other  informal  on-the-job' pro- 
grams are  prdvided  by  focal  contrac- 
tors and  usually  are  shorter  and  less 
thorough  than  apprenticeships.  The 
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Ov«r  1  mlHl^n^^j^oriMrs  art 

^degree  of  training  and  supervision  in 
^these  programs  depends  Principally* 
on  the  size  of  the  contra\:t^>r.,A  small 
contractor  who  specialize^  in  home- 
building  may  provide  training  in  only 
one  area— for  example,  roUgh  fram-; 
*ng.  In  cbntrast,  a<  large  general  con- 
tractor may  provide  traj^inS  in  sever 

^  al  ^reasV"  • 
5  Persons  interest 
should  obtain  the 
given  'in  apprenticeship 

O 
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Carpentry 
id  training 
'ogicams. 


•mploif^raat  carp«nt«rs. 

Carpenters  withVsuch  trainttig.wilJ  be 
in  much  greate^  demand  and  will 
have  better  P^RortiSHlR  for  ad- 
vancement dian  thos^^Bio  can  do 
only  the  relatively,  simple,  routine' 
types  of  carpentry. 

Apprenticeship  applicants  general- 
ly  must  be  at  least  17  years  d\d.  A 
h^ghr School  pr  vocational jschool  edu- 
cation is  desirable;  as*  are  courses  In 
carpentry, 'shop,  mechanical  draw- 
ing, and  genera^rj^thematjcs.^Good 


physical  condition,  a  good  sense  of 
«  balance,  and  lack  of  fear  of  working 
on  high  structures  are  important  as- 
sets. Applicants  should  also  have 
manual  dexterity  and  the  ability  to 
solve  arithmetic  problems  quickly 
and  accurately.  In  addition,  they 

'  should  (}be  able  to  work  closely  with 
others.  Required  tests,  designed  to 
help  measure^  applicant's  aptitude 
forcarpentry,  arRciveri  by  iQcal  joint 
committees.  ^ 

Carpenters  may  advance  .to  car- 
penter supervisors  or  to  general  con- 
struction supervisors.  Carpenters 
usually  have  greater  opi^ortunities 

.  than  most  other*  construction  work- 
ers to  become  general  construction 
supervisors  since  they,  are  involved 
with  the  entire  construction  prpcess: 
Some  carpenters  are  able  to  become, 
co/itractors  and  employ^9thers. 

Employment  Outlook 

Job  opportunities  fo?  carpenters 
^hould  be  plentiful  over  the  long  run. 
Because  of  the  large  number  of  peo- 
ple employed  i.n  this  field,  replace- 
ment needs  ar^  high.  Besides  the  job 
openings  that  result  from  the  need  to 
replace  carpenters  who  retire,. die,  or 
leave  their  job  for  other  .reasons, 
many^  openings  will  be  created  by  ^ 
employment  growth.  . 

Employment  of  carpenters  is  ex- 
pected to  grow  about  as  fast  ^s  the 
average  fo^  all  occupations  through 
the  mid-1980's.^  Population  and  busi. 
ness  growth  wilNead  to^  a  demand  for 
niore  houses  and  other  structures, 
thus  increasing  the  demand 'for  car- 
penters. MorjB  carpenters  also  will  be 

/needed  for 'alteratioh  and  mainte- 
nance work.  Howeve^r,  because  con-  / 
struction  activity  is  sensitive  to  ups 

^anti  downs  in  the  epoifiomy,  the  num- 
ber of  job  openings  may  fluctuate 

greatly  Vom  year  to  year. 

Earnings  and  Working 
.  T  Conditions. 

^    According  to  a  survey  of  metropol-  ' 
itarf  areas  in  1976,  union  wage  Fates 
for  carpenters  averaged  $9.85  an  * 
hour,  or  about  twiceAhe  average  rate 
for  production  and /nonsupervis^ry 
"Workers  in  private  mdustry,  except 
farming.  Annual. earnings, ^however,  '° 
may  not  be  *a^  high  as  the  hourly^  rates  , 
would^  indi(?ate,^  because  dirpentefs 
lose  SQme  ^orktim^  duc^  to  poor  • 
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weather  and  occasional  unemploy- 
ment Tjctween  jobs. 
"  Hourly  wage-rates  for  apprentices 
usuatly  start  a\  about  50  percent  of 
the  rate  paid  to  expierienced  carpen- 
ters and  increa^jfc  by  about  5  percent 
at  6-month  inte^^ls. . 

As  in  other  building  trades,  the 
carpenter^s  work  is  active  and  some- 
fiin^s  strenuous,  but  exceptional 
physical  strength  is  ffot  required. 
nQWever/prolonged  standing,  as  well 
as  ^luiibing  and  squatting,  often  are 
necessary.  Carpenters  risk  injury 
from  slips  or  fall^,-  from  contact  with 
sharp  or  rough  ma|ierials,  and  from 
the  use  of  sharp  tools  and  power 
equipment.  Many  people  like  car-, 
pentry  because  they  can  work  out- 
doors. 

A  large  proportion  of  carpenters 
iaire  members  of  the  United  Brother-  S 
hood  of  Carpenters  and  Joiners  of 
America. 

Sources  of  Additional 
Information 

For  ^information  about  carpentry 
aj>tprenticeships  or  other  work  oppor- 
tunities in  this  trade,  conmct  local 
carpentry  contractors,  a  locaKpf  the 
union  mentioned  above,  a  local  joint 
union-man agement  apprenticeship 
committee,  or  the  nearest  office,  of 
the  State  employment  service  or 
State  apprenticeship  agency. 

For  general  inform atjgn^^on  ap- 
prenticeship in  this  trade,  contact: 

Associatfsd  GeneraPi^Sntractors  of  America, 
•  Inc.,  1957  E  St  NW.«  Washjngton,  D,C. 
,20006.  , 

United  Brotherhood  of  Ctirpenters  and  Joiners 
of  America,  101  Constitution  Ave.  NW., 
'  Washington,  D.C.  20005. 


CEMENT  MASONS  AND 
^  TERRAZ^O  WORKERS' 

(ft.O.T.  844.884,  852^.8a4^,  and 


861.781) 
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Nature  of  the  Work 

^Cement masons  mix,  pour,  and  fm>  v 
ish  concrete  for  many  types  of  con^ 
struction  projects.  The  projects 
range  from  finishing  of  small  jobs, 
such  as  patios  and  floors,  to  work  orf 


huge  dams  and  miles  of  concrete 
highways.  On  small  projects,  a  ma- 
sort,  assisted  by  one  or  two  helpers, 
may  do  all  of  tke  masonry  work;  on 
large. projects,  a  crew  of  several  ma- 
sons and  many  helpers  may  bei em- 
ployed. Among  other  tasks*^  cement 
masons  m^y  cplor  concrete  surfaces, 
expose  aggregate  in  walls  and  side- 
walks, or  *fabric^}e  concrete  beams, 
columns,  and  panels. 

Terrazzb  workers  create  attractive 
walkw^sT  OoArs,  patios,  dnd  panels 
by  exposing  marble  chips^and  other 
fine  aggregates  on^the  surface  of  fin- 
ished^ concrete.  However,  much  of 
the  preliminary  work 'of  terrazzo 
workers  is  the  same  as*  that  for  ce- 
ment masons. 

In  preparing  a  site^for  pouring  con- 
crete, cement  masons  make  sure  the 
forms  for  molding- the  concrete  are 
set  for  the  desired  pitch  and  depth 
and  are  properly  aligned.  NfSisons  di- 
rect the  pouring  ipf  the  concrete  and 
supervise  laborersvvho  use  shovels  or 
speciaF  rakes  to  place  ahd  spread  the 
concrete.  Masons  then  guide  » 
'^straightedge"  (a  long,  straight  piece' 
of  wood  or  similarly  shaped  piece  of 
metal)  back  and  forth  across  the  top 
of  the  fo/ms  to  level  the  freshly 
poiired  concrete  and  to  show^ow 
spots,  wher&  concrete  is  added  and 
leveled  again,  '     \  _ 

Immediately  after  leveling  the  ce- 
ment, masons  carefully  press  a  **dar- 
by''  (a  long,  straight  I  inch  by  4  inch 
piece  of  wood  with  smooth,  rounded 
edges  and  a  handle)  with  sweeping 
motions  over  the  surface  of  the  con- 
crete, fgrcing  heavy  particles  under, 
and  STffbothing  the  top. 

ATter  darbying,  masons  wairTintil 
heavy  particles  in  the  cement  settle ' 
to  the  bottom  and  excess  water 
works  its  way  to  the  siirface.  When 
the  excess  water  evaporates  and  the' 
concrete  is  firm  but  workable,  ma-,^. 
sons  complete  jtheir  work. 

Finishers  first  pfess  an  edger  gently 
between  the  fornis  ahd  the  concrete,  , 
and  gti^e  it  carefully  along  thie  edge 
and  -tnb  surface.  Thi$  vproduce3 
slightly  rounded  edges,^«<l helps  pr6- 
vfent  fhe^  from  (fhippang  or  cracking^. 

For  jcSjits,  fiifish^s  use  a  flat  tool 
that  iias  a  smooth  ridge  pr<5truding 
from  the  center.  At  spe<$^fied  m|ftFk- 
ings,  workers  make  joints  or  grooves 


fthat  help  prevent  unsightly  cracks  on 
the  surface.^  ^  , 

Next,  finishers  ru]v«rflaat--a  small 
and  smoothi  rectangular  piece  of 
wood — over  the  entire  surface,  carc- 
fimy  avoiding  ewes  and  joints.  Float- 
)eds'  the^^h^vier  material 
leeper  Into  the  conci'e^,  removes 
Tmost  imperfections,  and  brings  the 
ighter  material — mortar-^ to\the  sur- 
face. 

As  the  final  step,  masons  s^eep  the^ 
nfqrtar^with  a  trowel  (a  flat,  metm 
.  tool)  back  and  forth  over  the  surfacd^ 
to  create  a  smooth  finish.  On  som6 
jobs,  electrically  powered  trcjWels 
may  be  used.      .  • 

Masons  also  produce  other  finish- 
es. For  a  coarse,  non-skid  firilsh,  ma- 
sons brush  the  surface  with  a  broom 
6r  stiff  bristled  brush.  F^y  pebble- 
lil^e  finish,  they  embed  ^Tvel  chips 
irtto  the  $urTace,  leaving* the  tojps  of 
thfe  chips  exposed.  They  wash  any 
excess  cement  from  the  exposed 
cnips  with  a  mild  acid  solution  for  a 
•neat  appearance;  "For  color,  they 
sprinkle  on  a  dye  which  they  brush 
and  trowel  into' the  surface. 

For  concrete  surfaces,  such  as  col- 
umns, ceilings,  and  wall  panels,  that 
will  remain  exposed  after  fornts  atf 
stripped,  ^oncrete  fitrishers  locate 
and  correct  any  defects.  First,  they 
chisel  away  high  spots  and. loose  cer 
ment  and  smooth  them  out  with  a 
jubbing  brick. jThey  then  fill  the  de- 
fects ^ith  a  rich  cement  mixture,  aad 
either  float  or  trowel  a  smoot^f  uni- 
form finish.  A-  ^ 

Some  cement  masons  speciali^i^in 
laying  a  mastic  coat  (a  fine  ^sphalt 
mixture)  over  concrete,  particularly 
in  buildings  where  sound-insulated  or 
acid-resistant  floors  are  ^ecified. 

Cement  masons  must  know  their  - 
materials  and  be  familiar  with  var- 
ious chemical  additives  whic^  speed 
^  or  slow  the  setting  time.  Because  of 
Ihceffects  of  heat,  cold,'aiid  wind  on 
the  drying  time  of  cement,  masons 
must  be  able' to  recognize  by  sight 
and  touch  what  is  occurring  in  the 
cement  mixture  so  that  they  can  pre- 
vent structural  defects, 
t  Attractive,  marble-chipped  terraz- 
zo Squires  threejayers  of  materials. 
First,  either  cement  masons  or  ter- 
razzo Workers  build  a  solid,  levfel 
fconcret^  foundation  that  is  3  incr^es 
to  4  inclres'deep. 
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After  the  forms  are  r^jjnoved  from 
the  foundation,  woVkers  apply  a  1 
inch  deep  mixture  of  sandy  concrete. 
When  this  layer  becomes  tacky,  ter- 
nifzo  workers  partially  embed  met^l 
dividing  strip?  into  the  concrete 
wherever  there  is  to  be  a  joint  or 
change  of  color  in  the  terrazzp.  Be- 
fore this  layer  dries,  workers  make 
sure  the  tops  of  the  strips  are  level 
with  one  another.  The  ferrule  strips 
become  a  network  of  rigid  dividers 
for  terrazzo  panels,  allpwing  for 
unique  design  and  color  variation  be- 
'tween  panels.  They  also  help  prevent 
cracks  from  developing  in  the  fm- 
ished  terrazzo. 

For  the  final  Jayer,  terrazzo  wN^rk- 
ers  blend  a  fine  concrete  mixture 
which  may  be  cojor  dyed.  They  pcnir 
this  mixture  iato»  each  of  the  panels, 
then  hand  trowel  each  panel  until 
I6vel  with  tbe,  tops  of  the  ferule 
strips.  While  the  mixture  is  wet, 
workers  toss  marble  chips  of  various 
coIorS  into  each  of  the  panels.  To 
completely" embed  the  marble  chips. 


Workers  roll  a  lightweight  roller  over 
the  entire  surface.  ^ 
'*  When  the  terrazzo  is.  thoroughly 
dry,  workers  grind  it  with  a  terrazzo 
grinder(so.mewhat  like  a 'disc-type 
flo.or  polisher,  only  much  heavier). 
The  surface  is  ground  until  e'ven  with 
the  top  of  the  ferrule  strips.  Pits  and 
holes  are  filled  and  steel  troweled  for 
a  smooth,  level  surface.  When  the 
surface  is  dry,  terrazzp  workers 
clean,  polish,  S'nd  seal  it  for  a  rich, 
lustrous  fmish. 

Places  of  Employment 

About  71,000  cement  masons  and 
terrazzo  workers  were  employed  in 
1976.  Cement  masons  work  for  gen- 
eral contractors  who  construct  entire 
projects,  such  as  highways  or  large 
buildings,  and  for  contractors  who  do 
only  concrete  work.  Some  masons 
install  composition  resilient  floors  for 
specialty  floor  contractors.  A  srt^all 
number  of  masons  are  employed  by 
municipal  public  works  departments, 
public  utilities,  and  manufacturing 
firms  that  do  their  own  construction 


Cement  maeone  muet  fcnow  their  materials  and  be  familiar/  with  various  chemical- 
^  addles  that  speed  or  slow  the  setting  time. 


work.  Most  terrazzo  workers  work 
for  speoial  trade  contractors  who  in- 
staH  decorative  floors  and  wall  pan- 
els. 

One  out  of  10  cement  masons  and 
terrazzo  workers  is  self-employed, 
about  the  same  proportion  as  in  oth- 
er building  trades.  Most  masons  spe- 
cialize in  small  jobs,  such  as  drive- 
ways, sidewalks,  and  ^patios;,  most 
terrazzo  workers,  in  flooraT. 

Training,  Other  QuallflcaHoris, 
and  Advancement  ■  * 

Cement  masons  and  terrazzo 
workers  learn  their  trade  '  either  ' 
through  on-the-job  trainirtg  as^  help- 
ers or  through  2-year  or  3-year  ap- 
^  prenticeship  programs.  About  one- . 
third  of  all  cement  masons  worked  as 
construction  laborers  before  bel?^m- 
ing  cement  masons. 

Oft-the-job  training  progrq,ms,  «tol- ' 
most  all  of  which  are  available  to  ce- 
ment mason  trainees,  provide  infor- 
mal instruction  from  experienced 
workers.  Helpers  learn  to  handle  the 
tools,  equipment,  machines,  and  ma- 
terials of  the  trade.  They  begin  w'ith 
simple  tasks,  such  as  spreading  at\d 
using  a  straightedge  on  freshly 
poured  concrete.  ^As  they  advance, 
assignments  become  more  complex, 
and  usually^ithin  a'^year  helpers  are 
<ioing  fmishing  work. 
-  Two-year  and  3-year  apprentice-^ 
ship  pLTOgrams,  usually  sponsored  by 
locar/iinioTi-contractor  agreements, 
also  provide  on-the-job  trainfng  in 
addition  to  144  hours  of  classroom 
instruction  each  year.  In  the  class- 
room, apprentices  learn  applied 
mathematics,  blueprint  reading,  and 
safety.  Three-year  apprentices  re- 
ceive special  instruction  Jn  layout 
work  and  estimating.  .  ^  . 

When  hiring  helpers  and  appren- 
tices, employers  prefer  high  school 
graduates  who  are  at  least  18.  years 
old,  in  ^ood  physicaT  condition,  and 
licenced  to  drive.  High  school 
courses  in  shop  mathematics  and 
blueprint  readinjg  or  mechanical 
drawing  provide  a  helpful  ba,ck- 
ground. 

Experienced   cement   masons  or 
,  terrazzo. workers  may  advance  to  su- 
pervisors or  contract  estimators,  or 
^may  open  concrete  contracting  busi- 
nesses. 
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Employment  Outlook 

Employment  of  cement'  masons 
and  terrazzo  workers  is  expected  to 
grow  much  faster  than  the  average 
for>41  occupations  through  the  mid- 
I980's.  Ai^  population  and  the  econ- 
omy grow,  more  masons  will  be 
ae^ded  to  help  build  apartments,  of- 
fices, factories,  and  other  structures. 
The  greater  use  of  concrete  ^s  a 
building  material  also  wUl  add  to  the 
demand  for  these  workers.  Pre- 
stressed  concrete  columns,  for  exam- 
ple, are.  being  used  increasingly  Jn 

place  of  steel  columns  for  large  j  >».  t 

buildings.  Besides  the  job  opei^ng^.  the  Bricklayers,  Masons  and  Plaster- 
created  by  employment  growth!  "^'International  Union  of  America, 
ipany  openings  will  ^rise  as  exp^ri- 

enced  masons  retire,  dii,  or  transfer  nionnauun 
to  other  fields  of  work.  For  terrazzto  imormauun 
workers,  «iost,  if  not  all,  x^penings.  informatioyi  about  ajjprentice- 

wfll  arise  from  replacement  needs.    '    ships  and  work  opportunities,  con- 
While  the  employment  outloat^is  ^  t^cf  local  cement  finishing  'contrac- 
expected  to  be  favorable  over  the     tors;  locals  of  unions  previously 


done  on  floors  or  at  groiitid  level, 
workers  must  stoop,  bend,  and  kneel. 
Because  some  }obs^  are  outdoors, 
worktime  is  lost  due-  to  rain  and 
freezing  weather.  \ln  some  cases, 
however,  concrete  and  terra/zo  can 
be  poured  year  round  by'  using 
heated,  temporary  shelters  made  of 
sheet  plastic.  ,  - 

A  large  proportion  of  cement  ma- 
sons and  terrazzo  workers  are^union 
members.  They  belong  either  to  the 
Operative  Plasterers'  and  Cement 
Masons'  International  Association 
the  United  States  and  Canada,  or  to 


^7- 

Sources  of  Additional 
Information 


long  run, .the  number  of  job  openings 
may  fluctuate  from  y^ar  to  year  be- 
^^se  construction  activity  is  sensi- 
tive to  ups  and  downs  in  the 'econ- 
omy. ^ 
ti'  ■ 

Earnings  and  Working 
Conditions 

'  Union  cement  masons  and  ten;az- 
zo  workers  in  metropolitan  areas  had 
estimated  average  wages  of  $9.35  an 
hour  in  1976,  about  twice  the  aver- 
age .wage  for  nonsupervisory  and 

•production  workers  in  private  indus- 


mentioked;  a  local  joint  union-man- 
agement apprenticeship  cojrtmittee; 
or  the  nearest  office  of  the  State  cm- 
ployrtjent  service  or  apprenticeship 
agency. 

For  general  information  about  ce- 
ment masons  and  terrazzo  workers, 
contact:  - 

Associated  General  Contractors  of  America, 
Inc.,  1957  E  St.  f4W.,.  Washington,  D.C. 

International  Union  of  Bricklayers'and  Allied 
Crafts/hen,  815  I5th  St.  NW.,  Washing-' 
,  ton,  D.C..  2*0005. 


try,  except  farming.  Union  masons'   Operative  Plasterers'  and'Cement  Mason  !n- 


generally*  have  higher  wage  rates 
,  than  nonunion  masons.  Apprentices 
usually  start  at  50  to  60  percent  of 
the  rate  paid  to^experienced  cement 
masons  6r  terraizo  workers. 

Annual  earnings  for*^ cement  ma- 
sons, terrazzo  workers,  and  appren- 
tices^enerally  are  lower  than  hourly 
jates  would  indicate  becaqgft  the  an- 
nual number  df  hou/s  they  work  can 
be  adversely  affected  by  poor  weath- 
er and  fluctuations  in  constructidn 
activity. 

Cement  masons  usually  rece'ive 
premium^  pay  for'  hours  worked  in 
excess  of  the  regularly  scheduled 
workday  or  workweek.  They  often 
work  bveftiroe,  b^^ause  once  con- 
,crete  has  b^en  poured  the  job  must 
be  completed. 

^  Mason ^or  terrazzo  work  is  active  - 
and  sirdnif&us.  Si^qe  most  finishing  is 


ternational  Association;^f  the  United 
States  an(}^  Canada,  1 1  2^ 17th  St.  NW. 
Washington,  D.C.  20036/ 


)CONSTRUCTlON 
LABORERS 


Cpi).T: 


801.887,  809.887,  842.887, 


J'7,  850.887';  ^5  1.887, 
852.887,  853.887,  859.884  and 
.887^  860.884  and  .887,  861.884 

and  .887,'  862.884  and  .887, 
865/887,  866.887,  86.9.887,  and 
892.883) 


Nature  of  the  Work 


ton^truction  laborers  work  on  all 
types,   of    construction    pTrojdcts—  the 
houses,    highways,   dams,  airports 


/missile  sites.  They  are  usually  the 
fiFSt  workers  to  arrive  on  a  construe- 
uon  project— assisting  in  site  prepa- 
ration— and  the  last  to  leave.  Labor- 
ers under  the  direction  of  other  trade 
workers  provide  much  of  the  routine 
physical  labor  on  construction  and 
demolition  projects. xThey  erect  and  v. 
dismantle  scaffolding,  set  braces  to 
support  the  sides  of  excavatfons,  and 
clean  up  rubble  and  debris.  Laborers 
also  help  unload  and  deliver  materi- 
als, machiniery,  and  equipment  to 
carpenters,  masons,  and  other  con- 
struction workers. 

On  alteration'  and  modernization 
jobs,  laborers  tear  out  the  existing 
work.  They  perform  most  of  'the 
work  done  by  wrecking  and  saJva:ge 
crews  during  the  demolition  of  build- 
ings.    '  ) 

When  ^concrete  is  mixed  at  the 
worksite,  laborers  unload  and  handle 
materials  and  fill  mixers  with  ingredi- 
ents.  Whether  the  concrete  is  mixed 
on-site  or  hduled  in  by  truck,  labor-  / 
ers  pour  and  spread  the  concrete^ndf 
spade  or  vibrate  it  to  prevent  air 
pockets.  In  highway  paving,  laborers 
clean  the  right-of-way,  grade  and 
help  prepare  the  site,  and  set  the  ^ 
forms  into  which  wet  concrete  is 
poured.  They  cover  new  pavement 
■  with  straw,  burlap,  or  other  materials 
to  keep  it  from  drying  too  rapidly* 
Sbme  construction  laborers  have 
job  titles  that  indicate  the  kinds  of 
work  the/vdo.  Bricklayer-s'  tenders 
and  plasterers'  tenders,  both  com- 
monly known  as  hod  carrier^,  help 
bricklayers  and -plasterers  by  mixing 
and  sullying  materials,  setting  Up 
and  moving.portable  scaffoldings  and  " 
providing  many  other  services.  Hpd^ 
carriers  must  be  familiar  with  the 
work  of  bricklayers  and  plasterers 
and.  kliow  the  materials  and  aoofs 
they 'use.  Some  hod  carricTs  also  help 
*  cement  masons. 

Anpther  group  of  laborers,  pipe- 
layers, ylay  sewer  and  other'^large, 
nqnmetal  pipre/and  seal  connections 
with  concrete  and  other  materia1s>^ 
Recertf^  years  have  seen  much 
mechaniz^tiofi  of  the  laborers'  taskis. 
Thus,  in  their  traditional  work,  labor- 
ers nc^  may  operate  ^uch  things  as 
motorized  lifts'aij'd  dittlj^g^ers  of 


walk^behind,*  variety7^arious 
kinds  of  small  methariical  hifsts,  aS 
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R«c«nt  y«ars  hav«  •••n'liiuch  m*chanl-< 

zatlon  of  lh«  laborers*  tasks. 

^  .  .  : 

well  as  laser  beam  equipment  to  align 
and  grade  ditches  and  tunnels. 

Although  some  construction  labor- 
ers'jobs  requii;e  few  skills,  many  jobs 
require  training  and  experience,  as 

'  well  as  a  broad  knowledge  of  con- 
strQction  methods,  materials,  and  op- 
erations. Rock  blasting,  rock  drilling, 
and  tunnel  construction  are  exajn- 
pies  of  work  in  which  "know-how**  is 
important.  Laborers -  who  .  work  witif 

'  explosives  drill  holes  in  rock,  handfe* 
explosives,  and  set  charges.  Tney 
m)ist  know  the  effects' of  ;diffei.entjV 
explosive  charges  under  varying  rocX-^ 
Qpnditions  to  pre-vent  injury  and 
property  damage.  Laborers  do  al- 
-^most-  all  the  wo^k  in  the  boring  and 
training  of  a  tunnpl^  including  opera- 
tions that  >toDld  be  handled  by  work- 
ers iir  other  trades  if:  the  job  were 
located" above  ground.  ^ 

V.    Places  cif^mployment  ^' 

About  715,Q00  construction  {abor- 
ts wercynxpj^ed  in  4  976.  Most  ofe*- 
/them  worked^for  construction  con-*^ 
tractors, .for  State  and  city  public 
works  andaBkiwa^  departnients,'and 
for  public^Hity  companies. 

<  Training, , Other  Qualifications,  ^ 
,  .       and  Adyifncement 

Little  formal' traifjhng  is  needed. t<5 
j^t  a  job  as  a  construction  labpcer^ 


ic 


Generally,  applicants  must  be  at  least* 
iS  year^  old  and  in  good  physical 
condition.  Most  ne^^w  employees 
transfer  Ifrom  other  occupations, 
,  such  a$  tfuckdriv^T,  farm  laborer,  or 
janitor. 

Beginners'  jobs  are  usually  of  the 
simplest  type,  ,  such  as  unloading 
trucks  and  digging  ditches.  As  work- 
ers gain  experience,  job  assignments 
become  more  complex.  * 

Many  tasks  require  skills  too  com^ 
plex  fos  on-the-job  training.  As  a  re- 
sult,  contractors- and  unions  have  es- 
tablished-4-  to  ^^eek  formal 
training  programs  in  many  -States  to 
teach  basic  construction  concepts^, 
safety  practices,  and  ^machinery  oji- 
eration.  H  . 

V.    After^  several  years  of  experience" 
and  training,' niany  laborers  advance 
to   craft  jobs,  such   as '  car-penter, 
bricklayer,  or  cernent  mason.  ■ 

Empioyment-^Outipoic 

Employment  of  construction  la- 
borers is  expected  to  grow  ^bout  as 
fast  as  the' average  for  all  6ccupatioris 
through  the  mid-1980's.  In  additidn 
.  to^openings  created  by  occupational 
growth,  job  openings  will  result  from  . 
the  need  to  replace  workers^who  re- 
tire, die,  or  leave  the  occupation  for 
other  reasons.  On  the**av'erage,  tens 
of  thoii^ands  of  job  openings  will  be- 
•come  available  each\  year.  Bcfcause  ' 
employment  of  laborers  is  sensitive 
to  the  u|;j's  and  downs  in  construction 
ac  t i^^^^jjip V^^c  r ,'.  the  a.Ti  n  ua  1  n  u  lYi  be  r 
vOf  .openwi^  -  "  " 

Over  tlfe  long  run7*growth,iUapopu- 
lation  and.eG^pnom^s^aTivity-wttl^pur^ 
construction.  Labor^re,  \\^)fe6e  need- 
ed to  meet  the  derp^ind -fSr  moving 
materials,  mixing  ar^d  pouring  con;- 
crete,  and  Helping  craft  work'ers,  par*' 
ticularly  on  larje  projects  such  as 
dams,' highways,  hTgh  rise  building^, 
and  bridges.  \ 

Earnlr^gs  and  Wo(i(ing  ^ 
\   -    .       .Cbiidit^ciiiai^  i 

Unioti-wage  rat^^Qj^'^t^strdction 
laborers  averaged*  v7:SiO"  an  hour  in 

1976,  cqmpared  with  $4.87  an  hour  ^ 
for  production  and  nonsupervisory  . 
workers  in^  private  industry,  except 
farming.  '  ^  ^  - 

(Annual  earnings  for  construction  r 
jaoorers  generalkir  are   lower  than 
nourly  rates  would  indicate  because 


the  annual  number  of  hours  they 
work  can  be  adversely  affected  by 
poor  weather  and.  fluctuations  in 
constru(Ction.  '  ,  . 

Construction  work  is  physically 
strenuous,  sii^^  it  requires  frequent 
bending,  stooping,  and  heavy  lifting. 
Much  of  the  work  is'performed  out- 
doors. Many  construction  laborers^^  ^  ' 
are  members-of  the  Laborers 'J  Inter- 
national Union, of  North  America. 

.  Sources  of  Additional 
information 

For  information  about  work  op- 

f 

portunities,  cbntact  local  buildmg  or 
construction  contractors,  a  local  of \.  ^, 
the  Laborers'  International  Union  6f 
"North  America,  or  the  local  office  of 
the  State  ertiploymeift  service. 

For  general  information  about  the 
worlc  of  construction  laborers,  con- 
tact: ■■     '  '■  \  . 

Laborers*  International  .Union  bf  North  Amer- 
ica, 905  16th  St.  NW..  Washington.  D.C. 
20006.  , 

Laborers '-Associa^ted  'General  Contractors' 

Education  and  Training  Program,  1730  J 
Rhode  Jslgnd  Ave.,  Suite  909.  Washing-  ^.  i  ^ 
ton.  D.C. '20036.  ^  . 


DRYWALL  INSTALLERS 
AND.FINISHERS  ^ 

'(D.O.T.  840.8§2Vd  «42.884) 

Nature  of  the  Work 

Developed  as  a  substitute  for  wet^  »  * 
plaster,  dryw^lj  consists  of  a  thin  vyal| 
of  plaster  sandwiched  between  two 
pieces  of  heavy  paper.  It  is  used  to- 
dl^  for.  waHs  and  ceilings  of  most 
new  homes  becauscy  it  saves^^oth  *^ 
time  and  money  compared  to  tratii^^ 
ti6nal  construction  using  plaster. 

Two  new  occupatiorls  have 
emerged  in  response  to  the  wide- 
spread use  of  this  construction  mate- 
rial: drywall  installers  an<l  dryWall  ^ 
finishers^.  Installers  fasten  drywall 
panels  to  the  framework  inside  .  ^ 
houses  and  other  build^gs.  Finish,ers 
do  touchup  Work  toget  the  pan^ls-in 
shape  for'. pointing. 

^  Drywall  panels  are  manufactured  * 
in  standard  sizes— foi*  example.  4  feet . 
by  12  feet.  Thus,  installers  must  mea-  - 
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sure  and  cut  some  pieces  to  fit  in 
small  spaces,  such  as  aboVe  and  be- 
low'winflows.Tney  also  saw  holes  in 
the  panels  for  electric  outlets,  air- 

.  conditioning  units,  and  plumbing. 
After  making  these  alterations,  in- 
stallers apply  glue  to  the  wooden 
framewprk,  press  the  panefs  against - 
it,  and  naiPthem  down.  An  installer 
usually  is  assisted  by  a  helper  Ije-  ^ 

'  Cause  large  panels  are  top  heavy  and 
cumbersome  for  one  .person  to  han^  ^ 
die..  • 

Spme  irrs|aller»  specialize  in  haog-  ' 
ing  drywall  panels  on  metarframe- 


a  helpful  backgr^nd  for  drywall  work. 

work  in  offices,  schools,'  and  other 
lar^e  buildings.  Following  plans' that 
indicate  the  location  of  rooms  and 
hallways,  they  saw  metal  rods  and 
channels  to  size,  bolt  thetn  together 
to  make  floor-to-ceilin^rames,  and 
attach  the  drywall  jpRels.  to  the 
frames  with  screws.  The  y/orkers  also 
erect  suspendecl  ceilings.  They  hang 
metal  bands  from  wires  that  are  em- 
bedded in  the  concrete  ceiling.  The 
fnstallers  run  the  bahds  horizontally 
across  the  rpom,  crisscrossing^  them 
to  foVm  rectangular  spaces  fpr  \ht 
ceiling  panels,   v  ^ 
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After  the  drywall  has  been  in- 
stalled, finishers  fill  joints; between 
panels  with  a  quick-drying  paste. 
Using  the  wide,  fiat  |ip  of  a  special 
knife,  and  brushlike  strokes,  they 
spread  the  paste  into  and  along  eaCli 
side  of  the  joint.  Before  the  paste, 
dries,  workers  use  their  knives  to 
pres^e  perforated  paper  tape  in  to.  the 
paste  and  to  scrape  away  excess 
paste.  When  the  first  application  of 
paste  is  dry,  finishers  apply  another 
'  jto  fill  any  depressions  and  to  malce  a 
smooth  surface.  Nail  and  screw 
heads  also  are  covered  with' this  com* 
pound.  Finishers  sand  thes^ pauAied  ^ 
afeas  to  m&ke  l^em  as  smootlr^s  the 
rest  of  t^e  wall  ' surface.  They  also 
repiur  nicks  and  cracks^caused  by ''the 
installation  of  air-conditionin£[  vents 
and  other  fixtures.  Soif  e  finishers  > 
specialize  in  sanding,  taping,  of  re- 
pair work. 

Places  of  Employmtint 

.  ■  # 

About  45,000  persons  worked  as^ 
drywall   installers  and  fini^e^s  in 
,1976.  Most  worked  for  contractors^ 
that  s^ebializQ  in' drywall  cbnslnic-* 
tion,J^thers  worked  for  contractors 
ilfcat  do  alt  kinds  of  construction. 

Installers  and  ^finishers  are  em-* 
ployed  throughout  the  country,  but 
are  concentrated  in  urban  areas.  In 
•'^nany  small  towns,  carpenters  install 
drywall  and  painters  finish  it. 

»  '*•-." 

^   Training,  Other  QjjjilHlcatleiteV" 
and  Advancement  . 

Persons  who  becopie  drywal^iri-  ' 
s|all^rs  or  finishers  usually  stsirt  as 
helpers  ^nd  learn  nfbst  of  diiir  skills 
on  the  job.  Some  employers,  in  doop*- 
eration  with  unions,  offer  special 
programs  which  Supplement  on-thef- 
job  training  with  a  few  hours  ot  class- 
room  instrifctioh  each  week. ^  Each 
prc^am  fasts  about  2  years.  ^ 

Installer  helpers  start  by^  carrying  . 
materials,  holding  panels,  and  oleati^ 
ing  up.  debris.  Within,  a  few  weeks, 
they  are  taught^o  measure,  cut,  and 
instalppanels.  Eventually,  they  be-  . 
come  e^rperienced  ins|allers,  capable 
of  working  "quickly  and  Without' ^e)p; 

Finish  helpers  begin  \^th  taping . 
joints  and  touching  up  nail  hples  and' 
'  scratches.  They  soon  feafn  to  install 
'corner  guards  and  to  conceal  open- 
ing's around*>||^ipes.  Near  the^end'of 
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Iheir  training,  they  learp  td  estimate 
•      coste  of  installing  and  fjnBhlng  dry. 
wall.         .  ^      •  ^ 

Employers  .prefer"*  high  i^chool 
graduates  who  are  in  good  physical 
'  condition,  but  applicants  with  less 
education  frequently  are  hired.  High 
school  or  -trade  school  courses  in 
carpentry  provide  a  Ijelpful  back- 
•  ground  for  drxwall  work.  Installers 
mustbe.good  at  simple  arithmetic. 

After  qualifying  as  an  installer  or 
finisher,  a  peVson  who  has  leadership 
ability  ^lay  become  •  a  '  supervisor 
Within  a  few  years.  Some  wcJrkers 
start  their  own  drywall.  contracting 
bu^inesses^.  j 

^  'Employment  Outlook 

Employment  of  drywall  workers  is 
expected  to  grow  much  faster  than 
the    avera"^    for    all  occupations 
through  the  mid. 1 980 's  due  to  an 
increase  in  construction  activity.  Be- 
,  sides  the  \<rorkers  hiredao  fill  open- 
lings  arising' from  this  increased  de- 
mand, many  will  be  hireda.Qj-eplace 
.  those  who  retire,  die.  or  take  jobs  in 
other  occupations.  Because  con- 
•struction  activity  fluctuates,  how- 
^er^  the  h-umber  of  new  workers 
•eded  may  vary  greatly  from  year  to 
y?ar. 

ICiost  j6b  openings  will  be  in  men 
ropoli^an  area*.  -Building  contract^ 
in  small  citjes  may  not  have  enough 
business  to  hire  fuINtime  drywall  ^  . 
workers.- 


um  pay  for  overtime.  Unlike  many 
construction  workers,  installers  and 
finishers  wprk'  indoors  and  do  not 
lose  lime'^and  pay  when  the  weather 
is  bad^  •  ^ 

As, in  other  construction  trades,- 
drywall  work  sometimes  is  strenuous. 
Instally^  and  finishers  spend  most  of 
the  d^on  their  feet,  either  stanching, 
bending,  stooping,  or  squatting?  In^ 
stallers  have  to  lift,  and  maneuver 
heavy  panels.  Hazards  include  the 
possibility  of  falls  from  ladders  and 
injuries  from  power  tools.  * 

Sonie  installers  arc  members  of  the 
United  Brot|ierhood  of  Carpenters 
and  Joiners  of  America,  and  some 
finishers  are  members  of  the  Fnterna- 
tional  Brotherhood  of  BjTinters  aad 
Allied  Trades.  ^  •  ,  . 


Earnings  and  Working 
.     •        Conditions  \ 

,      According  to  limited  information. 
V    drywall  installers  ani*  finishers 
^  earned  from  $6.50  to  $9  an  hour  in 
1976.  By  comparison,  all  nohsup^vi- 
^sory  and  production  workisrs  in  pri- 
vate industry,  except  farming,  aver-, 
aged  $4.87  an;ht)ur. 

Many.  QontractcJrs  pay*  ii^ktallers 
a^d  .finishers  according  to  the 
amount  of  work  they  complete-^for 
example,  from  3  to  5  cents  for  each 
square  foot  of  panel  installed.  In  a 
day,  the  average  drywall  worker  in- 
-stalls  35  to  40  panels,  each  4  feet 
I2feef.     \  V  .  ^ 

A  40-hour  week  is  standard  for 
installers  'and  Ifliishers.    buk^  they 
sometimes  work  fmigpr,  Thosfe  who 
are  paid  hourly  rates  receive  premi-' 
.  »^      V  ... 


ing)  insitie  partitions,  wails.* or  other'' 
concealed  areas.  Workers  also  fastdn 
to  the  wall  small  metal  boxes  th^t  will  ' 
house  electricar  devices  such  as 
switchoB. 

To  compj^ete  circuits  between  out- 
lets and  sWi'tcheS,  they  then  pulNnsu- 
lated  wires  or  cables  through  the/ 
conduit.  They  woYk  carefully  to/ 
avoid  damaging  any  wires.or  cables. 
In  lighter  construction,  such- as  hous- 
ing, plastic-covered  wire  usually  isl 
used  rather  than  conduit.  In  any  case, 
electricians  connect  tlfe  wiring  to  cir- 
cuit breakers,  transformers,  or  other 
components.  Wires  are  joined  by 
twisting  ends  together  with  pliers  and 
covering  the  ends  with  special  plastic 
connectors'    When  additional 
strength  is  desired,  they  may  use  an   '  • 
electric  **solderin]^  gun''  to  melt  met- 
al onto  the  twisted  wires  then  cover  . 
them  with  durable,  electrical  tape. 
When  the  wiring  is  finished,  they  test  ' 
the  circuits  for  proper  connecti6ns 
and  grounding.        .  Jtf  ; 

For  safety,  electricians  follow  Na- 
tional Electrical  Code  specifications  ^ 
and  procedures  and,  in  addition, 
must  comply  with  requirements  of 
.State,  county,  arid  rtiunicipal  electri- 
cal codes. 

Electricians  generally  furnRh  tjieir  ' 
bWn   tools,   including  screwdrivers, 
pliers,  knives-,  and  hacicsaws.  Em-  ' 
ployers  furnish  heavier  topis,  such  as 
pipe  threaders,  conduit  behders,  and 
most  test  meters  and  power  teols. 

Places  of  Employment 

^  Most  of  the  260,000  construction 

^ure  of  the  Work  electricians  emplx>^ed^?  ,  976  ' 

Heating/^ghting,  power,  air-con-     ^^^^ked  ^or  electrical  contractors:,  • 
ditioning, /and -Refrigeration  dompo-     .^^."y  others  were  self-employed ' 
nents  all  operate  through  electrical     ^pn^ractprs.  Cbnstruction  electri- 
systems  that  are  assembled,  instaJled,-  employed  throughout  the  i  " 

and  wired  by  construction  electri-  country,  but  are  concentrated  in  in- 
cians:  These  workers  also  install  elec-  ^J^^fi?^'"'^*'^^^  '^"^  "  ' 
trical  machinery,  electr()nie:  equip^-  •  • 

ment  and  Qontro/s,  and  signal  and        '''^'"'n?^  Other  Qualifications,  " 
communicatipns  systei?5s.'^ Mainte-  Advancement 

Most  training  authorities  recorTl- 
mend  the  completion  of  a  4»-year  ap 


Sources  of  A'dcmional     .  \ 
Information  \ 

For  details  about  job  qualifications ' 
and  training  programs,  write  to: 
International  As^iation  of  Wall  and  Ceiling 
Contractors/Gypsum  Drywall  Contrac- 
tors International,  17H  Connecticut  Ave. 
NW:,  Washington,  D  C.  20009. 

National  Joirn^Paintmg,  Decorating,  and  Dry- 
wall  Appii^nticeship  and  Training  Com- 
mittee, 1709  New  York  Ave.  NW.,  Wash- 
ington, D.C.  2006. 


ELECTRICJANS 
(CONSJRfUCTION) 

(D.O.,T:^82I:38l,  824.281,  and 
\829.281  and  .381  ) 
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'hance  electricians,  wl^  usually  main 
tain  the  ,  electricaP  systems  ^ns,talled 
byj^strucjio'n  electricians,  are  dis- 

.  cussed  el.sewhere  in  the  Handbook.) 
Construction    electricians^  follow 

•  blueprints  aqd  .  specifications  for 
most  irisiallatians.  To  install  wirAg  in 
factories  and  offices,  they- may  b^mTT 
fit,  aiTd  fasten  conduit  (pipe  C^ub- 


prenticeship  program  as  the  best  way 
to  learn  the  electrical  trade.  Com-' 
|DarejJ/to  most  other  construction 
-4;i?KJes,  electricians  have  a  higher  per- 
centage of  apprentice-trained  work- 
ers. Hpweveh,  some  people  learn  the 
trade  informally  by  working  for  m^ny 
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A  4-yMMppranUcMhip  program  is  tha^b^tt  way  to  laam  lha  alactriclan  trada.- 


years  as  electricians'  helpers.  Many  variety  of  ways.  For  example,  spihe 
helpers  gain  .i?idditional  Jcnowledge  begin  ^working,  in  nTi|pufacturing 
through  trade. /school  or  correspbn-  *^plants  piecing  togethiet*  electrical 
dence  cojurs^s,  or  through  .special  'cdffipoMjnts.  Others  staft  jm  mainte- 
draining  in  the  Armed  Force^  ^  '  nance  \^6re  they  learn  ab6ut  circuit 
Apprenticeship  programs^  are  breakers,  fuses,  switches,  and  other 
sponsored  thrbugh'and  supervised  by  ^Jectrital  devices.  Later,  they  cfiarige 
localyunJoji-fnanagement  commit^?  jobs  and  broaden  their  k'l^owledge  by 
tees/ These  programs  provide  •         |^Qj.|^ing  as  Jielpers  for  experienced 


hoiire  of  qlassToom  instruction  ea(fch 
year  in  addition  t6  coniprehenTsive 
on-the-job  training*  In  thfe  classroom, 
apprentices  learn  blueprint  reading, 
electrical  theolry,  dectronics,  mathe- 
aties,  and  s^ely  ^nd  first^^id  prac- 
"es.  On  the  job,- under  the  slip6rvi-i 
n  o^/experiei\ped  electricians, 
apprentices  Vnust  demonstrate  mas- 
tery  of  electrical  principles/  At  first, 
apprentices'  drill  ..hqles,  set  am^hors; 
£llKci  set  ,uj^  conduit.  In  tim'iB  and^with 
QixpeVtence,  they  measure,  bend,  and 
install  cohduit<  well>s*ijistaH,^cob-' 
nfect,  aind  test.wifing-.thdy'alsp  learn 
10  set  up  and'draw  diagram^. for 
tiriB  dectrlcaPsysteras.     .  ; ;  ,  " 
* .  beginners  , who  ^re  not  app>ren|jce§  . 
cart  pick  iip  the*  trade  informally  jn  a' 
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^electrician$.  While  learnijngft^Hst?ili 
'conduit,  connect  wires>  and  test  cir- 
cuit^,, helpers  are  also  taught  gQod 
safety  practices.  V  ^     .  ^ 

All  applic^ints  should  be  in  good 
health  and  hive  at  least  average 
physical-  strength.  Good  color  vision 
♦is*  important  because  workers  fficr 
quently  must,  identify  electrical  Wires 
by  color.  Also  important  are  agility 
^nd  d^terity.  Applicants  for  appren- 
.tiice  positions,  must  be  at  least^M*8 
yestrs  old  andi^psually  must.be  a  high 
school  or  vocatiohaf  school  graduate 
with  1  year  of- algebra. ,4:;^»«Si^^in 
,electricity;^j(?le^tronics,  mechanical 
drawing*  science,  an.^  shop  provide  a 
good  background. 
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To  obtain  a  license,  which  is  neces- 
sary for  employment  in  some  .cities, 
an  electrician^^must  pass  an  examina- 
tions^ which  re.qbires  a  thproi^^h 
knowledg&i  of  the  craft  and  of  State 
and  local  building  cod^s. 

Experienced  construction  electri- 
cians dan.advance  to  supervisors,  su- 
perintendents, or  contract  estimators 
for  contractor  on  constructi4jn  jobs. 
Many  electricians  start  their  own^ 
contracting  busiriesses.  In  most  large 
*  urban  areas,  a  cdntr&ctor  must  have 
kn  €^lectrical  contractor'^  license ^ 

Employment 'Outlook  ' 

Emgloyihent  of  construction  elec-  " 
tritians  is  ex p.ec ted  to' increase  fjftster , . 
th^n  the  average  for  alLoibcupations  . 
through  the  mid-1980^s.  As  popula- 
tion and  the.  ecgnomy  grow,  more 
dec^ricians  ^ill-be  ifeed^d  to  install 
electrical  •  fixtu re'sf and  wiring  in  new^ 
and  renbvated  Hoi'^es,  offices,  and 
other  buildings.  In  addition  to  jobs  . 
crjeat^d  by  -eniplbyment  growth, 
many  openings  AVill-  arise  . as  experi-: 
enc6^  electricians  ^retire,  die,  or 
leatve  t}ie  occupation  for  other  rea- 
sons. -     *    .  ..  \ 

While  employment  in  this  field*  is 
expected  to  grow  dvel"  the  long  run,  it 
may  fluctuate. from  year  to  year  dule 
to-  u^s  and  diowns  in  construction 
activity*  When  construction  jbbs  aje/ 
.  not  a^vailable,  ho^Msver,  electricians 
may  be  able  to  transfe;r  Jo  b  the  My  pes;) 
of  electrical  work;  For  example,  they  . 
may  find  jobs  as  msiiiitenance  electri- 
cians in  factories  or  as  .electrician  sjn  . 
shipbuilding  ^r  aircraft  .mahufactur- 
ing.'  .    ^    ,  ^ 

Earnihga  and  W^rkir^g 

''^      CondUloiiH'  ^ 

"  '■  -v^ 

According  to  a  survey  of -m.etropol-  h 
itan  areafi,  urtioTi*wage,rates  |pr  elec- 
tricians averaged*$J0.33  an  hour  in  * 
;  I        This  was  about >^tw ice  the  aver- 
age \/age. of 'honsypervisbry  and*pro- 
d|jc;tion  workers  in  private  industry,*  ' 
excepttarming.  Because  the  seasdinal  ; 
nature  of  construction  work  affects  . 
electricrans  less  tfca'n  workers  in^  mojst 
bpjiding  trsfdeSi  their~anntial  earniiic^ 
also  tend  to  be  higher^ 
V  i^jjprentice  wage   rates  iStart  at 
from  40  \o  50  percent  of  thie  rate 
paid  to"  experienced  electricians  and 
increiise  periodicaUy^.* '  ,  '        ,  ' 
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Construction  electricians  are  not 
required    to    have    great  physical 
strength,  but  they  frequently  must, 
stand  for  long  periods  and  work  in 
cramped  quarters.  Biecause  much  of 
[lel^ji^rlc  is  indoors,  electricians  are 
jji^>^s.^J^osed  to  unfavorably  weather 
V  •'^thaiWare  'most  other  construction 
•  workers.  They  risk  electrical  shock, 
falls  from  ladders  and  scaffolds,  and 
•'blows  from  falling  objects.  However, 
sa||ttL  practices  have  helped  to  r'e- 
dlgpj^he  injury  rate. 

vFlarge  proportion  of  construction 
electrician*  are  member^  of  the  In- 
ternational Brotherhood  of  Electrical 
Workers;       -  .  ^ 

Sources  of  Additional 
InfoVmatloti 


For  details  a  electrician  ap 
prenticeships  or  other  work  opportu- 
nities in  this  trade,  contact  local  elec- 
trical  contractors;  a  local  chapter  of 
the  National  .ElectricaJo  Contractors 
Msociation;  a  local  ligicn  of  the  In- 
ternational Brotherhood  of  Electrical 
jworkerS;  a  local  union-management 
/apprenticeship  cpmniittee;^  or  the 
liearest  office  of  the  Stat^ employ- 
ment service  or  State  apprenticeship 
agency.  Some  local  ertipjoyment  ser- 
vice offices' screen  appficants  and 
give  aptitttfle  tests. 

For  general  ftiformation  about  the 
ivork  of  electriciai^, -contact: 

International  Brotherhood  of  Electrical  Work- 
ers, 1  125  15th  St.  NW  ,  Washington,  D.C. 
2000$.     \-  .  / 

^.  National  Electrical  Contractors  Assoctationl 
73 IS  Wisconsiiv^Ave.  NW..  Washington. 
D.C.  20014.  ^ 

National  Joint  Apprenticeship  %\d  Training 
Committee  for  the  .Electrical  -  (ftdustry. 
9700  E.  Gbor^e  Pahndt  Hwy..  C^nham; 
Md'.  20^01'  ,i 


•  stall  equipnient  during  construction, 
lii  ol4er  buildings,  they. replace  earli- 
er installations  with  new  equipment. 
Once"^  the  equipment  is  in  ser\jlice, 
they  maintain  and  repafr  it.  Insta 
tion  or  repair  work  usually  i$^e 
formed, by  small, crews  consisting^< 
skilled  elevator  constructors 
their  helpers. 

When  .installing  a  new  elevatoris> 
mechanics  first  prej^re  the  elevator, 
shaft — a  vertical  opening  that  passes 
through  the  floors  of  a  building  and 
aUgws  the  elevator  to  move  up  and 
down.  They  remove  any  obstructions, 
such  as  woo(^  or  metal  crossmembers 
and,  at  the  bottom  of  the  shaft,  they  . 
may  erect  forms, "then  mix  and  pour 

concrete  for4  foundation. '7 

So  the  elevator  will  move  up  and 


helps  \o  p^ll  the  car  swiftly  and* 
smodtfily  upward. 

,  With  the  car  assejnbled  and  the 
hoist  installed, -workers  connect  the 
necessary  elecfricar:wires  to  the  car. 
hese  will'carry  signal  instructions^ 
ar's  operation, 
ext,  at  the^  elevator  entrances  on 
floor,   mechanics  b61t  metal 
frames  to  the  concrete,  metal, 
pod  ceilings>,  floors,  and  walls. 
,The  frames  support  the  grooved  met- 
al tracks  along  w^ich  tHe  doors  open 
and  clj^se.  After  setting  the  doors  in  ' 
the  frames,  workers  coniiept  ^nd  test  / 
the  wires  that  halp  xto  operate  th^. 
doors.  '         -  ; 

.  Finally,,  after  the  cotinections  have 
been  tested,  the  cables  secured,  and 

.   -  r  the.  guidfe  rails  greased,,  the  entire  * 

down  saTely  and  smoothly,  workeB/ .system  is  checked  for  proper  bpera- 
erect  a  strong  steel  frame  within  the  tion.  - 
shaft.  For  the  frame,  they  |t)olt  heavy  "  Elevator  corjstructors-employ  simi- 
steel  guide  rails  to  the  wallsaloiig  the  lar^wofk  *CTkniques  whefi  construet- 
shaft  as  well  as^  the  steel  supports  *ing"  escalaSrs.  :TheSe  electrically' 
fastened  to  the  walls  around  the  shaft  -powered  -stairs  rotate  around  huge 
at  each  floor.  oval  tracks  that  run  from  floor  to 

To  install  electrical  wires  and  con-    floor.  Unlike  elevators,  which  run  ac- 


eleVator 
:   constru^ors  ^ 

(D  O  T.'  825.38  i.  and  829.28  1 ) 

*  •  *  •     f  * 

Nature  of  the  Work       .  ^ 

^  - .  ■■■        .       ."^^  .' .  •"  ^ 
•   Elfevatp.r  -constrtiqtcjrs,  also  called, 
elevator  mechanics,  assemble  and  in- 
,'stalJ  eJevatoTs,  escalators,  and  Jsiniilanr, 
equipment.  In  new  biliMings,  they  in- 1 


trols,  mechanics  secpre^ special  metal 
lubing  to  the  shafts  walls,  running  it 
frqm  floor  to  floor.  Workers  th^ 
pull  plastic-covert  electrical,  wires 
throjugji^e. tubing,  which  helps  pro- 
te^j^^^^ires.  Next,  they^install  cir- 
cu 
at 

panel.  ,Fijial)y  ,wt>rJ^rs  fasten  the 
'Vires  to-  thfe  switcii^  and  test  for 
p  r  6  p  e  r :  c  p  n  n  e  c  t  i  (jojg^^ 

Next;  mechanics  assemble  the  ele- 
vatpr  ^  at  theljotto^  of  each  shaft. 
-Tootings"  of  the  c^r  frame  are  set 
into  the  grooves  orthe  heavy  steel 
guide  rails;  the frime  parts  are  bolted 
or  welded  together.  Wor,kers  then  in-"^ 
stallj^ie  car's  platform,  wdlls,  ceiling, 
an#'doots.  \    .  '    \    ■'  ^ 

For  ele\^or,  workers  install  a 
hoist.  giant,  electrically  pow- 

ered sp|^6inYuJtaneouslj^  v^inds  and 
.  unwinds  a  heavy  steel  cable  ^hat  con- 
nects       elevatQj^ car  at  one  end  to 
it§  counterweight  at  the  other.  As,  a 
/result,  the'^ar  and  its  counterweight 
mdve  iti  Opppsi^e^ directions  to'assis^o 
•  in  each  other^s.mbvement.  While  th6 
hoist  -Wtnd^  the  cable  from  one  ^ide, 
pulling' the  ckr  upyjuard,  it  also  un- 
winds the  cable  bk.  the  other^sg^e, 
causing  the  counterweight  tp^  de"^-  . 
*scend.  As  the  we,ight  descends,  it' 


cording  to  specific  signali,  escalators 
run  contjln'uously/  Consequert tly, 
while/elevators  need  sophisticated 
circuits  arid  many  wires, 'escalators 
OR^ly  need  on?  electric  wire.  Workers 
,  sirtipjy  connect  the  wire  from  a 

rs  and  switches— usually  '  switch  to  the  motor  that  drives  the 
r  and  at  the  main  control     giant  bicycle-like  chain  and  rptates 

the  stairs.    .  . 

Alteration  work  is  similar  to  new 
installation    because    all    elevator  • 
'equipment  except  the  ol3  rail/  car'-^ 
fram6,  plalfprrti,  and  cpunterw^ght 
is  generallyv  replaced.  Elevator  me- 
chiahics  inspect  elevator  and  escala- 
tor installa^tio'ns  periodically  and,  , 
when  necessary,  adjust  cables  and  lu- 
bricate vor  replace  parts. 

Alteration'work  on  elevators  is  im- 
portant bebaflse  of  the  rapid  Vatle  ot 
innovation  ^nd'  imprbvemen^  in  &te- 
vator  engineering.'  '  ^ 

To  install  and  repair  modern  eleva-  i 
tors,  ifiost  of  whicW  are  electrically 
controlled,  elevator  constructors 
mu^t  have  a  wprking  knowledge  of 
electricij^y,  .'electronics,  and  hydrau- . 
lies.  They^also  must  be  able  to  repair 
electric  motor's  as  wejl  as  control  ancP' 
signal  systems.  Because  of  the  variety 
of  their^woVk,  tijey  use  many  "differ-  . 
ent;^handtt^ls,  power  tools*  and  test- 
ing metersand  gauges. 


CONSTRUCTION  OCCUPATIONS 


Pieces  61  Employment 

'  *  Most  <rf  the.  estimated  2Q,000  ele- 
Wator  constructors  iff  1976  were  em,- 
pioyed  by  elevator  manuTacturers  to 
do;*  inistal^ition,  modernization,  and 
repair  work.  Sonie  are  employed  in- 
stead by  small,  local  contf actors  who  " 

.  'specialize  in  elevatoi;  .m^ii\4tenancc[ 
and  riepair.  Still  others  work:  for  gov- 
eriflbent  agencies  or  business  estab- 
lishments thjtt  do  their  own  elevator 
maihtenance  and  repair.  _  ■ 
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Trsining,  Other  Quellticetlons, 
4ihd  Advencef|ient 

Almost  all  eleyjatpr  cohstructor^ 
learn,  tiieir  skills  through  on-the-job 
'traiiling  suiJpreA^crnted  Iby-'classrbom 
instruction.  On, the  job,  trainees^  a^e 
asisi^ned  initialfy  to  experienced  ele- 
vktof  mechanics.  Beginning  tasks  in- 
o|ude»  carryiog  materials,  aiyi  tools, 
boltipg,  rails  to  walla,/a|;id  assembling 
.t:ab  parts^  Eventually,'  tasks  become 
m^e  complex  and  require-  greater 
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knowledge  and  skill.  For  exampfe, 
electrical  wiring  requires  a  knowl- 
edge of  local  and  national  electrical 

•  codes  and  of  electrical  theory.  Later 
on,  trainees  learn  to  test .  elevatora; . 

*"  and  adjust  them  for  maximum  per- 
formance. In  the  classroom,  trainees 
learn  eUctrical  and  electronic  the- 
ory, mathematics,  applications  of 
physics,  and  safety' techniques. 

Generally,  training  advancement  , 
depends  upon  the  trainee^ .  ability 
and  level  of  experience.  The  average 
trainee  usually  qualifies^as  a  helper  , 
after  6  mbnths  of  experience  and 
usually  becomes  a  fully  qualified  ele- 
vator constructor  within  4  years. 
Some  States  arid  cities  require  e\eva^ 
tor  constructors  to  pass  a  licensing 
examination. 

Applicants  for  trainee  positions 
must  be  at  least  18  years  old  and 
have  a  high  school  or  vocational 
school  e^catiori;  courses  in  electric- 
^  ity,  mathematics,  and  physics  can 
pro^^ide  a  useful  background.  AppH- 
.  cants  also  must  pass  an  aptitude  test 
before  training  begins.  Good  physical 
condition  and  a  high  degree  of  me- 
chaii[ical  aptitude  are  important.  ^ 

*  Some  constructors  advance  to  jobs 
as  supervisors  or  elevator  inspectors. 
A  Relatively  small  number  go  into  the 

;  elevator  contracting  business. 

jEmployment  Outiook 

'  Employment' in  this  sniall^ccupa- 
tion  is  ^expected  to  increase  faiter 
than  the  average  for  all  occupations 
•through  tl^  mid-1980's.  Growth  in 
the  niHpber  of  ^Jiigh-rise"  apartment 
and  commercial  buildings  will  create  ' 
job  openings  in  elevator  construc- 
tion, as  will  the  need  to  replace  c^pe^^ 
^Henced  workers  who  retire,  die,  or/ 
g-  stop  working  for  otheV  reasons.  The  ^ 
total  number  of  job  openings  will  be-- 
liniitedr  however,  because  ^of  the  * 
relatively  sttrell  size  of  tho  occupa-.r 
tion.  • 

fl  -  ■  *, 

<2r*  '         *.  ■  i 

Eamlnge  end  WoAlag 
«^  -    Condltlone    .  J- 

In  T976,  union  elevatof^^construc- 
•■  tors  in  metropolitan,  areas  had  esti- 
mated average  wages  of  $10.30  T 
•  *hour  or  twice  the  average  wage  pafd 
to  production  and  ^lonsupervisory. 
wQrkers«in  private  industry,  except*, 
farming.  Heurly  wage  rates  for  trainr. 
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^^;«^i5  start  at^about  50  percent  of  the 
'  rate  paid  to  experienced  elevator  me- 
chanics and  increase  periodically. 

*  Unlike  most  other  construction, 
trades,  elevator  extractors  usually 
work  year  round.  When  construction 
of  new  buildings  tfeclines,  the  con- 
struction of  new  elevators  and  esca- 
lators declines,  but  the  demand  for 
the  repair  and  maintenance  of  older 
elevators  and  escalators  increases. 

Elevator  construction  involves  lift- 
ing and  carrying  heavy  equipment 
and  parts,  but  this  is  usually  done  by 

»  helpers.  Most  of  the  work  takes  place 
indoors  and  at  great  heights.  Work- 

^  ers  are  exposed  to  the  dangers  of  falls 
and  electrical  shocks. 

Most  ©levator  constructors  are 
members  pf  the  International  Union 
of  Elevator  Constructors. 

^    -   Sources  Of  Additional 
Information 

For  further  detail^  about  work  op- 
portunities as 'a  helper  in  this  trade, 
coatact  elevator  manufacturers,  ele- 
vatcv  construction  or  maintenance 
firms;^6r  'a  locaj  Jof  the  union  men- 
tioned above.  In  addition,  the  local 
office  of  the" State<^  employment  ser- 
vice may  have  information  about  op- 
portunities in  this  trade. 

For  general  information  about  the 
work  of  elevator  constructors,  con- 
tact: 


Before  putting  ddwn  resilient  fcov^' 
ering,  such  "as  vinyl  tile,MnstalIers  fii-st 
inspect  the  floor  to  be  sure  that  it  is 
firm,  dry,  smooth,  and  free  of  dust  or 
dirt. .Some  floors  have  to  be  prepared  ^ 

covering.  For  example;  installers 
^  ay  sand  a  rough  or  painted  floor. 
^Tid  fill  cracks  and, indentations.  An 
extremely  uneven  floor  may  6e  resui--v 
faced  with  wood  or  other  ipaterials. 

On  newly  poured  concrete  floors 
or  floors  laid  over  earthwork,  install- 
ers test  for  moisture  content.  If  the  '  • 
moisture  is  too  great,  they  may  sug- 
gest postponing  installation  of  floor 
covering  or  recommend  a  covering 
technique  suited  to  the  floor's  condi- 
tion. 

Resilient-flooring  installers  mea- 
sure and  mark  off  the  floor  according 
to  a  plan.  The  plan  may  be  architec- 
tural drawings  that  specify  every  de- 
tail of^h^  covering  design,  or  a  sim- 
ple, verbal  description  by,  the 
customer.  When  the  piafi  is  complet- 
ed, installers,  often  a*ssisted  by  ap- 
prentices*riP£  helpers,  cut,  fit;  and  glue 
the  flooring  into  place.  It  must  be 
carefully  fit,  particularly  at' door 
openirv^s',  along  irregular  wall  surfac 


—  f  — --"y^w,    uBwiaig         ■  w^MiUI     Trail  OMIldC- 

es,  and  around  fixtures,  such  as  col-^ 


For  precut  and  seamecf  carpet,  m- 
stallers  simply  lay  a  foam  rubber  pad 
on  the  floor  and>bll  the  carpet  over 
the  slightly  smaller  pad.  To  hold  thq 
pad ^  and  carpet  in  place,  installers 
may  apply  tape  that  has  adhesive  on 
both  sides  to  the  bottom  edges  of  the 
carpet. .       /  ^ 

Plac^  of  Employment 

An  estimated  85,000  floor  cover- 
ing installers  were  employed-in  1976. 
About  four-fifths*  worked  primarily 
with  carpet,  and  the  remainder  with 
resilient  flooring.  ^ 

Most  installers  worked  for  flooring 
contractors.  Many  others  worked  for 
retailers  of  floor  covering  and  hotne 
alteration  and  rejfair  cqntractors. 
About  1  out  of  4  floqr  covering  in- 
staHers  Was  self-employed,  a,  higher 
proportion  than  th^  average  Tor  all 
building  trades.  '  , 

Installers  are  employed  throughout 
the  Nation,  but  most  are  concentrat- 
ed in  urban  areas  that  have  high  lev- 
els of  construction^ctivity.  \^ 

Training,  Other  Qualifications, 
and  Advanqement 


International  Union  of  Elevator  Constructors. 
5565  Sterretl  Place,  Clark  Bldg..  Suite 
332,  Columbia.  Md.  21044. 


umns  or  pipes. .  Installers  must  take^^^ 
special  care  algo  in  cutting *out  and 
setting  in  decorative -designs.  After 
tlie  flooring  is  in  place,  they  may  run 
a  roller  over  it  to  insure  good  adhe- 
sion. 


FLOOR  COVERING 
.  INSTALLERS 

{D.O;T.  29^.381  and  864.781)  r 

y  '  "  ^ 

Nature  of  the  Work.  ' 

Floor    covering    installets  *<  (also 
callecf  Jloor  covering  mechanicsT  in- 
stall  an<J  re p la cfe.  carpet  or  resilient 
covering  materials  such  as  tile, 
^linpleum,  and  vinyl  ^heets.  Thes^ 
workers  ipstall  coverings  over, floors' 
made  of  wood,  concrete,  or  other 
^  materials?^  They  /gener^ly/  specialize 
in  either  carpet  oj-  resilient  floor.^ovr 
ering  installation,  althoi/gh  ^me  do 
^bpth -types.  ' 


Carpet  installers,  like  the  installers 
of  resilient  coverings,  first  inspect  the 
floor  to  determine  its  condition. 
Then  they  plan  the  layout  after  al- 
lowing for  expected  traffic  patterns 
so  that  best  appearance  and  long 
wear  will  be  obtained.  ' 

For  w4ll-to-wall  carpet,  installers 
lay  uriderlayment— a  4/2  to  1  inch 
thick,  foam  rubber  pad — that  is. cut 
slightly  smaller  than  the  entire  floor. 
Next,  they  roll  out,"  measure,  mark, 
and  cut^e  carpet,  allowing  for  3  to  4 
inche?^  extra  carpet  on^  each  side. 
This  provides  some  leeway' for  mis- 
takes. >Workers  then  l^y  thS  carpet 
and  stretch  it  to  evenly  against  the 
floor  and  snugly  against  each  wall 
and  door  threshold.  With  the  carpet* 
Stretched,  th^excess  arounS  the  pe- 
rimeter is  cut  to  fit  the  room  pfedse- 
ly.  To  hold  the  carpet  m  place-,  work-, 
*  ^rs  eitife'rnack  or' tape  each  ec^e'df 
the  carpet  to  the  floor,  o 


The  vast  majority  of  floor  covering 
installers  learn  their' trades  informal- 
ly on  the  job  by  working  as  helpers  to 
experienced  installers.  Most  others 
learn  through  formal  apprenticeship 
program^,  which  include  on-the-job 
training  as  well  as  refated  classroom 
instruction.  W 
Informal  training  programs  usually 
are  sponsored  by 'individual  contrac- 
tors and  generally  take  about  1  1/2 
years.  HTelpers  begin  with  simple  as- 
signments. Helpers  on  resilient  floor- 
ing jobs\  carry  materials  and  tools, 
prepare  floors  fjpff  the  tile,  and  help ' 
wit*r  its  inst^ratioi\.  Carpet  helpers 
instill  tackless^stripping.and  padding, 
and  help  stretch  g^wjy  ifi^alled  car- 
pet. With  experience^  helpers  in  ei- 
ther trade  take  on  more  difficult  as- 
signments, such*  as  measiiffng, 
cutting,  and  fitting  the  materials  to 
be  installed.     :  " 

Some  contractor-sponsored  pro^*. 
grams  and  apprenticeship  programs  • 
provide  comprehensive  traixjjng  th^t 
covers  bot\  carpet  and  •  refiiiieht 
flooring  wtfrk.^  _  . 

Applicants  for  helper  or  appren-  * 
tice  jobs  sHoul4  be  at  least  16  years  . 
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Floor  covering  lnmt«ll«r  layfng  r«slll«nt  tile. 


.4 


old;  mechanically  inclined;  and  li- 
censed to  4rive.  A  high  schooj  ec|^a- 
.    tion  is"pi:cf erred,  though  not  h^Kes- 
-  '  sary.  Courses  in  general  mathematics 
and  shop  may^provide  a  helpful  back- 
Aground.  !^ 
\j     Floor  covtJring  installers  may  ad- 
^  vance  to.  gi^jflis^isors  or  installation 
managers  ffel^e  floor  laying  firms. 
^So^rie  ihstaller$.  becQjne  salespersons 
or  estimators.  Installers,  also  may  go 
ft  '  i;ito  business  for  themselves.  , 

Employment  Outlook 

EmplOyrtient  of  floor  covering  in- 
stallers is  expected  to  increase  abotii 
as  fast  a%  the^  average  for  al}  occupg- 
"^ns  ihrough  tlij?  mid-l9^0*s:  In  ad- 
*  (dition  to  job  openings  rdsflffing  from 
\-  I  employment  growthimany  linings 
will  arise  as  ex^rienCed  installers  fe- 
itire.^ie,  or  l^ave  tfje:  occupation -for 
other  i-easons. 
*EmplOyirienV>f  floor  covering^in- 


the  more^wide- 


in  construction  and 
spread  use  of  resilieot  floor  coverings 
and,  carpeting.  In  many  new  ;build- 
ings,  plywood  will  continue  to  re- 
place hardwood  fl^rs,  thus  making 
wSi-to-wall  calrpet  or  resilient  floors 
a  (necessity.  Carpet  and  resilient 
flooring  also  will  continue  to  be  used 
.  extensively  in  renoVation  work. 
Moreover,  versatile  n\aterials  and 
colorful  patterns  will  contribute  to 
the  growing  demand  for  floor  cover- 
ings. 

Most  Job  opportunities  will  be  for 
carpet  installers  and  workers  who^ 
can  install  both  caipet  and  resilienit  ' 
flooring.  Fewer  opportunities  will- 
arise  for  workers  who  can  instill  only 
resilient  flooring  because"^  Jhis  is  a 
relatively  small  field.  • 


tween  $6!25  and  $9  per  4iour  in 
1 976.  Starting  wage  rates  for  appren- 
tices and  other  trainees  usually  are 
about  half  of  the  experienced  work- 
er's rate. 

Most  installers  are  paid  by  the 
Hour.  In  some  shops,  part  of  the  pay 
may  be  in  bonuses.  In  others,  install- 
ers receive  a  monthly  salary  or  are 
paijl  according  to  the  amount  of 
work  they  d^.  ,  * 
.  Installers  gener^ly.  work  regular 
daytime  hours.:  Particular  circum- 
stances, however;  such  as  installing  a 
,floor  in  a  store  or  office,  niay  require 
jviork  during  cyj^ings  or  weekends. 

Unlike  many  construction  work- 
ers, flqpt  voveririg  ti)st;9)lers  asually 
do  not  lose  time  due  to  weather  con- 
ditions. During  the  winter,  most  woj4^. 
i5'<|^in  heated- buildings.  TJie  jobs 
ar^^ff^i'azarilous,  but  installers  may 
get  injuries  fr<^lifting  hea#y  mater^^ 
^s  or  from  working  in  a  kneeling  pch^ 
sition  for  long  periods.  Most  injuries 
can  be :« voided  if  proper  \york  pipce- 
'^iires  are  follbwed- 

Jvfany  floor  c<5vering  installers  be- 
long to  unions,  including  th|fc  United 
Brotherhood  of  Ciupentersjuid  Join- 
ers of  America,  and  the  International 
Brotherhood  of  Painters  and  Allied 
'Tirades. 

;  "^Sources  of  Additional  \  " 
Information  \ 

For  details  about  apprenticeships 
or  work  opportunities,  contact  local 
flooring  coiftractors  dr  retailers;  lo- 
cals of  the  unioi^  previously  meyi-  - 
tiohed;  pr  the  ftearesi^office  of  the 
State  apprpjSticeshipKl^gfency  or  the 
State  employment  servite. 

Fpf  general  infprmatvflj^.  abocit  the 
work  of  floor  covjm^^  installers, 
dontact:       '  ■  ' . 

^arpct  and  K\i^,\xvsXx\^^^0^.^^y^  2048, 

Dalton,  Ga.  30720. ;  ■  ^^yy^. 
Resilient  Floor  Covering  Insifttfte;  1030  15th 
^o&t  ^0..  Washingtoir,  D.C. 


;st.  Nw., 

20Q05. 


Earnings  and  Working 
Conditions-  " 


GLAZIERS 

.O.T.  865.781) 


EKLC 


•  ■  -tmpioyniens^i  iioor  covenng.in-      Information  from  a  limited  nUmbe^ 
^  staJlers  is  expected  to  increise  main-.|  of  firms  indicates  tha"t  exp^nenced 
ly  because  of  tfie  expected  eXpansiorf    flooi'  covtfring"  installer*  earned  be- 


Nature  of  the  Work 

Constpuctioh  glaziers  cut^and  vi- 
stall  all  types  of  building  glfiua,  >F0r 
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some  jobs,  the  glass  is  precut  and 
ready  to  install.  For  other  jcrbs,  glass 
must  be  cut  before  being  installed* 
To  prepare  the  glass  for  cutting, 
glaziers  measure  and  mark  the  glass 
to  fit  the  window  opening,  then  rest 
the  glass  either  on  edge  or  flat  against 
a  carpeted  table.  To  help  the  cutting 
tool  move  smoothly  across,  the  glass, 
workers  sometimes  brush  on  a  thin 
layer  of  oil  along  the  line  of  the 
intended  cut. 


Glaziers  cut  glass  withya  special 
tool  that  has  a  very  hard  mttal  wheel 
about  1/6  inch  in  diamete/.  Using  a 
"straightedge'*  as  a  guide,  the  glazier 
presses  the  cutler's  wheel  firmly  to 
the  glass,  guiding  and  rolling  it  care- 
fully over  the  surface.  This  creates  a 
cut  on  and  just  below  the  surface. 
Immediately  after  cutting,  the  gl^iier 
presses  on  the  small  end,  thereby 
causing  the  glass  to  break  cleanly 
along  the  cut. 


Glaziers  may  need  the  help  of  a 
crane  When  installing  a  large,  heavy 
piece  of  glass.  In  all  cases,  however 
since  there  is  §i  risk  of  shattering  the 
glass,  glaziers  .use  their  hands  to 
guide  the  glas^carefully  to  the  open- 
ing and  to  position  the<glass  precisely 
in  its  frame.  *  « 

Glaziers  secuFe  glass  in  an  opening 
with  materials  such  as  putty,  rubber 
gaskets,  metal  clips,  and  metal  or 
wood  molding.  When  using  putty, 
which  is  similar  to  very  soft  taffy, 
workers  first  spread  it  neatly  against 
and  around  the  edges  of  the  molding 
on  thejiiside  of  the  opening.  Next,  ■ 
th§y  install  the  glass.  With  it  pres^d 
against  the  juttty  on  the  inside  mold- 
ing, work^rr  then  screw  or  nail  put- 
side  molding  that  loosely  holds  the 
glass  in  place.  To^jioW  it  firmly,'  they-/ 
/5?ack- tfie  space  beWeejythe  molding 
^  anjjNthe^glass^  th^n  trim 

anj^eXcess  ptftty  with  a  putty  knife. 
„  ^/Glazii^rs  spmffiff^  use  a  rubber 
gasket -i-a  verv  heavf  molded  rubber 
hose  with  a  sp^j^runnuig  its  length-- 
,  to  secure  glas^^hey  first  glue^the 
gasket  around  the  perimeter  within 
the  opening,  then  set  the  glass  into 
the  split  side  of  the  gasket,  causing  it 
to  clamp  to  the  edges  of  the  glass  and 
hold  \t  firmly  in  place. 

When  metal  clips  and  molding  are  \ 
.  used  to  secure  glast,  glaziers  <irst 
secure,    the    molding,    then  force 
spring!ike\metal  clips  beTtween'  the 
glass  and  thb  molding.  The  cKps  exert 
'pressure  on  the- molding  /nd  the 
•glassv^  thereby,  keeping  it.n^^nly  in 
pla<?b.    '  / 

Glaziers  also  install  glas^  doors, 
mirrors,  and  steel  saSh: 

In  addition  „to  handtools  such  as. 
gl^g§pCtt^rs  and  putty  knives,  glaziers 
us^l^wer  toils,  , such  as  cutters  and  • 
grinders.  • 

J/       -  .  _  ' '       ■  ,  »  ■  . 

Places  of  Em^lpyment. 

About  10,000  persons  worked  as 
construction  glaziers^n  1976.  Most 
worked  for  glazing  contractors  en- 
gaged in  new  construction,' alter-  v 
ition,  and  repair.  Qthers  wofked  for 
^v^rnm-cfttt^agfe^les  or*buSihesses  . 


popularHy  ol.glaftt  In  buHdlng  dMign  win  ttlmu^t*  th«  damai^  to^liTzUra/ 


Glazt^ 
'  coun 
^metr 

"sioniall 


eWorld 


•thro^rghout^.  the* 
i3LK^r  coo'centratecTii^ 
as,  diazifts  occft- 
work  for  a, day 
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or  two  in  small  outlying  towns  where 
few  people,  if  any,  are  equipped-  and 
qualified  to  install  glass  in  commer- 
cial iniildin^  such  asr  stores. 

I  .  :  . 

Training,  Other  Qualifications, 
and  Advancement 

The  majority  of  construction  gla- 
ziers leam  the  trade  through  a  4-year 
apprenticeship  program.  Others 
leam  the  trade  informally,  on  the  job, 
by  assisting  ej^perienced  workers. 

Apprenticeship  programs,  usually 
sponsored  by  local  union-manage- 
i^ent  committees,  consist  of  on-the- 
job  training  as  well  as  144  hours  of  . 
classroom  instruction  each  year. 
Some  apprenticeship  programs  also* 
require  a  comprehensive  home  study 
course.  ' 

On  the  job,  apprentices  leam  to  . 
use  the  tools  and  equipment  of  the 
{rade;  handle,  measure,  cut,  and  in- 
stall glass;  cut  and  fit  mdldings;  and 
install  ^nd  balance  glass  doors.  In  the 
classroom,  they  are  taught  mathe- 
matics, J^lueprint  reading,  general 
construction  techniques,  s^^ety. prac- 
tices, and  first-aid.     *       *  V 

Those  who  leam  this  tr^e'^mfor- 
mally  usually  start  by  carrying  "glass 
ahd  cleaning  up  debris  in  large  glass- 
shops.  They  often  have  the  opportu- 
nity to  praj^ce  tTieiK'cutting  tech- 
niques on  discarded  g|ass.  After  a 
year  or  so,  th^y  may  hiave  an  oppor- 
tunity to  cut  ^l|^s  fOf  a  job.  Eventual- 
ly, helpers  assist  experienced,  work- 
ers on  a  simfrie  jns'tallation  job. 
Leaming  the  trade  this  way  may  take 
considerably  longer  than  through  ap- 
prenticeship. • 

Applicants  for-  apprenticeships  or 
helper '^'{josition^  should  be  in  good 
physical  condition  and'  licensed  to  . 
drive.  Persons*  applying  for  helper  , 
positions  ^^ill  find  that  employers 
prefer   high   schdpl   or  vocational 
school  ^ranjuates.  Applicants  /or  ap- 
prenti^esbtips  must  be  at  least  ~^18 
years  qld  and  have  a  bigh^c^ool  di- 
ploma for 'its  equiyafjent.  Courses  in 
general  matliemat'icsj'  blii^^nnt  read- 
ings or  mechanicalMra^^^g,  general 
,  construction,  and  shop  provide  a% 
helpful  background.  -  • 
*  .  Glaziers  whOk  have*le^de^hip  &bil-  - 
ijty  may  advance  fa, supervisory  jobs. 
Sdme^glazieA^  become^  contractors. 


Employment  Outloolc 

Employment  of  construction  gla- 
ziers is  expected  to  increase  faster 
than  Che  average  for  all  occupations 
through  the  mid- 1980*s..  Besides  the 
jobs  resulting  from  employment 
growth,  many  openings  \yill  arise  as 
experienced  glaziers  retire,  die,  or 
leave  the  occupation  for  other  rea- 
sons. The  number  of  openings  may 
fluctuate  from  year  to  year,  however, 
because  employmd^l  in  this  trade  is 
sensitive  to  changes  in  construction 
,  activity.  . 

Over  the  long  ran,  population  and 
business  growth  will  create  a  rising 
demand  for  new  residential  stnd,  com- 
niercial  buildings,  such  as  apart- 
ments, offices^  and  $tores.  Since  glass 
will  continue  to  be  popular  in  build- 
ing design,  the  deman^4of^glaziers  to 
install  and  replace  glass  also  will 
grow. 

Employrpent  opportunities  ^ould 
be  greatest  in  metropolitan  areas* 
where  most  glazing  contractors  are 
'located. 

Earnings  and  Worlcing 
Conditions 

In  1976,  union  construction  gla- 
ziers Jin,  metropolitan  areas  had  esti- 
mated average  waa^  of  $9.25  an 
hour,  or  about  ^^^^  the  average 
hourly  wage  for  prodiiclion  or  nonsu- 
pervisory  workers  in  private  indus- 
tries, except  farming.  Apprentice 
wage  rates  usually  st^rt 
of  the  rate  p^d 
ziers  and  increase  p 
ly  earnings,  of  glazie 
es,  however,  gener 
lower  ^an  ho 

cAe  because  the  ^itnual  number  of  ' 
l^Pirs  they  work  can  be  adversely  af- 
fected by  poor  weatlier  and  fluctu- 
ations in  constraction  activity.^  v 

Glaziers  may  be  ipjured  by  gla^s 
edge3  or  cutting  tools,  falls  from  scaf- 
toJcjs^or  frbm  lifting  glass.  To  reduce 
injuries,  employers  and  unions  em- 
phasize safely  training. 
^  Many  glaziers  employed  in  *  "Con- 
struction are  m*eiTibers  of  the  Intem^-y 


ercent 
ehced^  gla- 
ally.  Year- 
apprentic- 
re  slightly 
would  indi- 


' Sources  of  Additional 
infornration 

t  For  more  information  abAit  gla- 
zier apprenticeships  or  work  oppor- 
tunities, contact  local  glazing  or  gen- 
eral contractors;  a  local  of  the 
International  Brotherhood  of  Paint- 
ers and  Allied  Trades;  a  local  joint 
union-management  apprenticeship 
agency r  or  the  nearest  office  of  the 
State  employment  service  or  State 
apprenticeship  agency. 

For  general  information  about  the 
work  of  glaziers,  contact: 

^ten^i^nal  brotherhood  of  l^ainters  and  Al- 
Ued  trades.  1750  New,  York  Ave.  NW.. 
.  Washington.  D.C.  20006,  ^ 


INSULATION  WORKERS 

(D.O.T.  863.381,  .781,  and ^4) 


Nature  of  the  Work 

l^rbperly  insulated  homes  and 
*  buildings  reduce  fuel  costs  by  pre- 
venting excessive  loss  of  cool  air  on 
warm  days  and  hot  air  on  cold  days. 
Meat  storage  rooms,  steam  pipes, 
and  boilers  are  other  examples  where 
the  wasteful  transfer  of  heat  to  of 
from  the  space  inside  can  be  mini- 
mized by  insulation.  Selecting  the 
.  proper  material  and  method'of  instal- 
latioti  is  the  responsibility  of  insula- 
tion workers. 

Insulation  workers^sometimes 
called  applicators — may  paste,  wire, 
tap^e,  or  Spray  insulation  to  an  appro- 
priate surface.  When  covering  a 
steam  pipe,  for  example,  insulation 
workers  m^y  cut  a  tube  of  insulation 
to  the  necessary  length,  stretch  it 
open  along  a  cut  which  runs  the 
length ^f  the  tube,  and  then  slip  it 
over,  tnft  pipe.  To  secure  the  insula- 
tibn  they  \«rap  and  fasten  wire  bands 
y  aroundkLt,  qij^  it,  or  ^vrap  a  cover  of 
tac  pafKr,  cloJpi,  or  canvas^'over  it  and 
'  then  steW^^sjl^le  the  cover'in  p|^c6. 
Care  is^x.^iM'Jr^d  to  c'over  joints  conx- 


pletely.v 
Whei 


ng  a  wall  or  other  flat^ 
surface,  v?6rkers  may  use'  a  hose  to 
spray  foam '  insulation  onto  a* 'wire 
m6sh.  The  wire  m^sh  provides  a  " 
tional  Brotherhood 4of  Paintei^ '^jj  i^roifgh  surface  td  whicH  the  foaip  ca» 
^JJied '^r.ades.'  "   V    i^^^S  and,  addfej  strength  to  the^rfin- 
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ished  wall.  If  desired,  workers  apply  a  v  workers,  or  hqlding  the  materiaj  - 
;ftnal  coat  for  a  finished  appearance.  -  while  they  fasten  it  m  place.  In  ajboiit 


Ip  some  places,  such  as  attics 
which  do  not  require  either  wire 
mesh  for  adhesion  or  a  final  coat  for 
appearance,  applicators  use  a  com- 
pr^or  to  **blow-in''  the  insulaHon, 
*^Blowing-ip''  insulation  is  a  simple 
task.  The  worker  fills  the  n^^j^ine 
with  shredded-  fiberglass  insiMtion, 
allows  the  'compressor  to  force'  the 
insulation  through  a  hose,  and  con- 
trol's the  direction  and  flow  of  the 
insulation  until  the  re<^uired  amount 
is  installed. 


6  to  8  months,  assignments  becpme 
more  complex,  and  within  a  year  a 
trainee  usually  learns  to  measure, 
cut,  fit,  and  install  various  types  of 
insulation.  With  experience,  the 
trainee  receives  less  supervision, 
more  responsibility,  and  higher  pay. 

Trainees  who  receive  informal  in- 
struction usually  learn  to  specialize, 
in  only  three  or  four  types  of  installa- 
tion. In  contrast,  trainees  in  4-year 
Mmprovership  programs — much 
like  the  apprenticeship  programs  of 


Insulation   workers  use  common  , other  trades— receive  in-depth  in- 

handtools— trowels,  brushes,  scis-  struction  in  almost  all  phases  of  insu- 

sors,  seN^g  equipment,  and  stapling  la^on  work.  The  in-depth  instruction 

^                               .1  is  provided  by  and  paid  for  by  ajoint 


guns.   Powersaws,   as  well 
handtools,  are  used  to  cut  and  fit  in- 
sulating materials. 

Compressors  for  **blowing-in"  or 
for  **spraying-on''  insulation  also 
may  be  usefd.  In  using  these  tools, 
applicators  may  have  to^bend  or 
squat  while  working  on  ladders  or  on 
scaffolds  in  dimly  lit  and  sometimes 
very  dusty  areas. 

'  J' 

Places  orEmployment  « 

i^out  30,000  insulation.  Workers 
-were  employed  in  1976.  Most 
worked  for  insulation  contractors. 
Others* were  employed  to  alter  and 
maintain  Mnsula^e'd  pipew'^ork  .  in 
chemical  fajctorie^,  petroleum  refin- 
eries, power-jplants,  and  similar  struc- 
tures which  have  extensive  steam  in- 
stallations for"  power,  heating,  and 
coQjing..Some  l^rgeiirms  which  have 
cold-storage  facilities  also  employ: 
these  workers  for  maintenance  and^ 
repair.  . 


^  an(rAdv*an 


r  Qualifications, 


cement 


Alm^  all  insulation  workers  learn 
•their  trade  through  'either  irfformal 
on-the-job  training  or  a^'formal  4-ydar 
J*improvership*'  program;  both  of 
these  .pro^grams  stre^'copservation^ 
and  safety.  A  trainee^'Jin  an  informal 


committee  of  lotpl  insulation  con- 
tractors and  the  local  union  of  insula- 
tion applicators.  The  committee 
determines  the  need  for  "improver- 
ships,''  screens  and  tests  applicajits, 
and  ensures  the  availability  of  proper 
training  programs.  Progrdnis  consist 
,of  on-the-job  training  as  well  as  class- 
room instruction,  and  trainees  must 
piass  practical  and  written  tests  to 
djBmonstrate  a  knowledge  of  the 
tr^e.  ' 

A  For  entry  jobs,  insulation  contrac- 
tors prefer  high  school  graduates 
who  are  iit  good  physical  condition 
and  licensed  to  drive.  High  school 
cpurses  in  blueprint  reading,  shop 
math,  and  general  construction  pro- 
vide a  helpful  background. 
.  Applicants  seeking  4-year« 
**improvership''  positions  must  have 
a  high*  school,  diploma  or  its  equiv- 
alent, and  be  at  ,  Least  18  years  old. 
Application  can-  be  m^de  through  lo- 
cal contractot^,  unions,  or,  a  join! 
committee. 

,  Skilled  insulation  workers  may  ad-  . 
vance  to  supervisor,  shop  superinten- 
dent, or  insulat^n  cqnjract  estima- 
tor, or  m ay^open " ^i-ri  insulation 
contracting  business. 


Employment  (lutlook; 
^    &  •% 

Ejgaf^toyment  of  insulation  Workers 

pii-the-job  program,  usually  provided   ys^pected  to  grow  mucji^fastet  th^n 

'  '  tne  average  fof  ^a=ll  occupations 
thloii^h  the  mid-1 98JI's. ^In  addition 
to  jobs  from  fthirfloym^nt  growth, 
sev^T^i  hundred.  Openings  will  arise 
annually %;oTn  ^tlre  need  to  repl^Jfl?^ 
workers  who, trartsfer  to  ^thei^ccu- 
patlons^  f/^tire,  pr  die.  . 


by  and  paid;  for  by  an  insulation 
contractor,,  is  assigned  t^sf^an  experi- 
enced in«uTa,tio^  worker  for  instruc- 
tion  dnd  'supervisi6n.  A  trziinee  be-^ 
ginsl  with-  simple  ^asks,  s'ach  as 
**blowing-ii^^'  inst^ation  supplying 
insulation  material^  t0  experienced 
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More  workers  will  be  needed  to  install  ' 
'tffiergy-savtng  Insulation  In  homes  and 
businesses. 

Mo^  workerSijWill  be  needed  to 
install  energy-saving  insulation  in 
new  homes  and  businesses,  Insula- 
►  tion  for  boilers  and  pipes  in  new  fac- 
tories and  power  plants  also  wtH 
stimulate  employment  growth,  Mdre-^ 
over,  old  buildings  *that  need  extra 
insulation  to  ^hve  fuel  will  addj 
ployment  requirements. 

Employment  opportunitiel  will  b^" 
best  in  metropolitan  art"e^,  where 
most  insulation  Jpontractr^rs  are  locat- 
ed. In  small  towns  much  of  the  insu- 
lation  ^york  is  done  by  persons  in  oth- 
er tracjes,  such/^as  heating  and  air- 
conditioning  installers,  carpenters, 
and  dry  wall  installers,  rather  than  by 
Insulation  workers. 

« 

Earnings  and  Working 
Con^dltiofA 

Union  insulation  workers  in  metro- 
politan areas  had '^estimated  avera^^ 
wages  of  $9.75^an  hour  in  1976, 
slightly  higher  than^  the  average -for  ^^ 
all  union  building  trades  workers. 
Apprentice  wage  ra,tes^start  about  ^ 
half  the  rate  paid  to  expenenceld 
workers  and  increase  periodically.^/"' 

A(y:ording  to  limiijjTO  infofmation,  ^ 
experiented  nonunroh  insulation  * 
Wrkers  earn  from  $200  Jjo  $300  per'' 
we^ 

-$120  to  $140  peP^^ 

.Insulation  vVoVkerre*  spend,1nost  tfp 
the  wo'rkday  on  ^h^ir  feef,  either 
standing^bendin^  stoapingV^r  . 


k.  Nonunion  jhiinees- earn  from 
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squatting.  Sometinies  they  work  from 
ladders  or  in  tight  spaces.  Removing 
(old  insulation  before,  installing  new 
ni^te rials,  is  often  dusty  arid  dirty.' 
Tearing  out  asbestos— at  one  time 
the  most  commoji  form  of  insulation 
but  rarely  used  today — can  be  very 
dangerous  to  the  workers'  health  un> 
less  the>  follow  proper  safeguards. 

A  large  proportion  of  the  workers 
in  this  trade  are  members  of  .the 
Internaticyial   Association   of  Heat 
.    and  Frost  Insulators  and  Asbestos 
Workers. 

Sources  of  Additional  . 
Information'  .-^  '' 

For  information  about  insulation 
workers^  improyership  programs  or 
^  Other  wort  opportunities  in  this 
trade,  pontact  a  local  insulation  con? 
•tractor;  a  local  of  the  union  meri- 
tioned  above;  or  the  nearest  office  of 
thfe  State  emplo]^ment  service  or 
State  apprenticeship  agency. 


IRONWORKEI^S 

(D.O.T.  801.281,  .381 ,  .781,  .884; 
809.381,  .884;  and-869.883) 


Nature  of  the  Work 


tors  to  hoist  e^ch  steel  part  into  prop-  i^ove  unusually  shaped  mat^ials  and 
erpositiorv*.  Workers  often  push,  pull,    machines.  This  work  requires  a 
or  pry  beams  and  girders  for  last-^  knowledge  of  hoisting*  equipment, 
second  positioning  before  temporar-     and  lifting  devices. 


ily  bolting  them  in  place. 

To  permanently  connect  a  steel 
member,  •  ironworkers  measure  for 
correct  alignment,  using  plumW  bobs, 
levels, ^and  measuring  tapes — lliey 
remove  temporary  bolts  if  necessary, 
then  jockey  the  steel  beja.m  or  girder 
into  position,  using  winches,~~ht>ists, 
and  jacks.  When  the  member  is  cor- 
fectly  aligned,  wprkeks  bolt,  rivet,  or 
weld  it  to  others  for  final  fanning. 

Riggers  and  machine  movers 
(P.O.T.  869.883)  set  up  and  rig  the 
hoisting  eqHfpment  used  to  erect  and 
dismantle  structural  steel  frames. 
These  skilled  workers  also  move 
heavy  construction  machinery  and 
equipment.  They  study  the  size, 
shape,  and  weight  of  the  object  to  be 
moved,  choose  lines  and  cables  to 
support  its  weight,  and  select  points 
of  attachment  that  will  provide  a  safe 
and  sfecure  hold  on  the  load.  Next, 
they  hook  or  boMj^e  or  more  cables 
to  both  the  hoisBng  equipment  and 
the  item^to  be  moved.  Workers  then 
direct  the  load  into  position  by  giving 
hand  signals  ^■nd,,o\hef  directions  to 
the  hoisting  machine  operator.  In 
many  instances,  riggers  build  *i)lat- 
forms  or  containers  on  the  job  to 


Ironworkers  erect  st,eel  framework 
and  other  metal  parts  in  buildings, 
'  bridges,  and  other  structures.  They, 
also  rig  heavy  K:onstruction  machin- 
ery  (prepare  it  for  movmg)  and  deliv- 
er the  machinery  to  new  sites.  In  ad- 
dition, ironworkers  make  alterations., 
such  as  Installing  steel  stairs  or  addtr 
ing  window  guards  to  buildings,  and 
do  repair  work,  sucKf?:as  replacing 
^  metal  |>ridge  parts. 

Ironworkers  comprise  four -related, 
trades—structural  iiu>n workers,  rig- 
„  gers  and  machine  movers,  ornamegjt 
al  ironworkers,  anjl  reinforc^nfeyron^^' 
'     workers.  Mariy^ ironworkers  arqj 
skilled  in  two  of  these^ trades  or  more. 
Structural^  irony^orkers  (DyO.T. 
^    .809.381  )  erqcti  align,  and  fasten  the 
steel  franiW^ork  of.  bridges,  build- 
ings, ^antJ  otYier  Structures  such  a^ 
•stbrage^t^viks.  They  also  install  floor  * 
>  decking*' ^nd  the  dodrs  ar^frdmes^of 
Oa^k.  nayts.  Ironworkers  6^ow  blue- 
print specifi0atK)nsrin  erecting  steel 
ja  .framework.*  The*y  direct  crjine  opera^  ^* 
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Irdpwqrk«r8  often  >tfork  at  great  heights,. 


Ornamentdl  ironworkers  (D.O.T. 
809. 3^  1 )  install  metal  stairways,  cat- 
walks, floor  gratings,  ladders,  and 
window  frames.  They  also  install 
lampposts,  fences,  and  decorative 
ironwork.  In  addition,  they  work  with 
prefabricated  aluminum,  bry,  and 
bronze  items.  Examples  are  gently 
developed  ornamental  building  fa- 
cades.that  are  bolted  or  welded  to  a 
building. 

Since  other  workers  cut  and  shape 
most  of  the  ornamental  metal  away 
from  the  construction  site,  orna- 
mental ironworkers  spend  most  of  ^ 
their  time  fitting,  aligning,  and  as- 
sembling. On  the  job,  workers  make 
sure  ornamental  pieces  fit  correctly 
and  hold  firmly^  Workers  hacksaw 
oversized  pieces  to  size  an^^ome- 
times  must  drill  holes.  For  secure 
corfhections,  they  rivet  or  weld  the 
metals. 

Reinforcing  ironworkers  (D.O.T. 
801.884)  set  steel  rods  or  bars  in 
concrete  forms  to  reinforce  the  con- 
crete. They  place  the  steel  bars  on 
suitable  supports  in  the  .concrete 
form,  then  tie  the  bars  together  by 
wrapping  and  'twisting  wire  around 
them.  Wxjfkers  follow  supervisory  in- 
structions or  blueprint  specifications 
'*  to  maka  sure  the  reinforcing  rods  are  ' 
positioned  properly.  Some  concrete 
is  reinforced  witJ^  a'  coarse  mesh 
'    maf<je  of  welded  wire.  "'When  u?ing 
:*  *■  mesh,  ironworkers  measure^fhe  sur- 
v  'face  to  be  cove/ed,  <;ut  and  bend  the 
'•^.niesh  to  the  desired  shape,  arid  place 
it  over  the  area  to  be  reinforced. 
While  a  concrete  crew  pours  t^e 
slab,  ironworkers  use  hooked  rods  to 
position  the  wire  mesh  in  the  freshly 
poured  mixture.  ,  ,  * 

'  Places  of  Employment  ^ 

About  71,00<istructural  and  orn^a- 
imental  ironworkers  were  employed^ 
inml976.  Thousands  of  ^additional 
wdMfers  wece  employed  as  riggers,  * 
m  jPnine  th^vers,  apd  "rfeinforcing 
onworkers.  V  * 

Most  of  these^  wori:ers,  are  em.- 
ployed/ by  genei^TV6Atracto¥;s  q^l 
larg^j^ildini  ftfo}ec^,>teel  eVecti'Ji^jJ i 
s,  or  <3^-.|^imcntal'  ii^oQ  cofl- 


contj 


tJ:actors^.  Mafiy  are'employed  bV  large  ,*' 
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steel 'companies  or  their  subsidiaries 
engai^d  in  the  cmrsttuction  of 
bridges,  dams^and  large  buildings, 
^ome  wort  for  Joverpment  agencies, 

*  public  utiliifii||ift)r  large  indusfriab 
firms  that  ^^MKitfown  construction 
work.  Very  f^w  ire  self-employed. 

Ironworkers  work  in  all  parts  of 
the  country /iHit.they  are  conc^ntrM- 
ed  in  metropolitan  areas. 

Training, ^Oth^r  Qualifications, 
aiMl  Advancement 

Most  4:/^ning  . ^authorities  recom- 
mend the  completion*  of  an  appren- 
ticeship as  the  best  w^y  to  learn  these 
trades.  Some  people,  however,  learn 
these  trades^informally  by  working  as 
helpers  to  experienced  ironworkers. 

Apprenticeship  proMms,  many  of 
which  are  sponsored/by  local  union- 
contractor  agreements,  usually  con- 
sist of  3  years  of  Ofuth^job  training 
and  a  mjnimum  of  144  teurs  a  year 
of  classroom  instruction  in  subjects 
such  as  drafting,  blueprint  reading, 
and  mathematics  applicable  to  layout 
work.  Apprentices  learn  ornamental 
assembling,  reinforcing,  rigging, 
structural  ^srecting,  and  welding. 

Those  who  learn  the  trade  infor- 
mally usually  start  by  moving  materi- 
alsr^hauling  rods  and  disposing  of 
debris.  Within  a  'short  period  they 
can  set  reinforcing  rods..  Eventually, 
th6y  do  ornamer^tal  or  structural, 
work. 

Applicants 'for  apprenticeship  or 
helper  positions  generally  must  be  at 
least  18  years  old  and  have  a^  high 
school  or  vocatior^al  schojol  educa- 
tion; courses  in  geji^f^j^matheniatics 
and  mechanical  drawin'if'«provide  a 
helpful  background. 

•  Since  materials  used  in  ironNvork- 
ing  trades  are  heavy  and  bulky, 
abqve-average  physical  strength  is' 
necessary^  Agility  and  a  good  sense 
of  balance  also  are  required  in  order 
to  work  at  great  heights  and  on  nar- 
row footings. 

Experienced  ironworkers  can  ad- 
van<ie  to  suffervisoVy  positions.  A 
small  number  go  into  the  itonwork- 
i^'kbu^siness.  »         /  > 

Empioym^t  Outlook 


throligh  the  Vnid-I^80's.  Growth  in 
construttion  activity  wilHncrease  the 
dem^aqd  for' these ->vorkers.  Besides 
jobs  resulting  from  ^ariployquen t 
growth,  maiw  openings  will  result 
from  the  neecl  to  replace  experienced 
ironworkers  who  transfer  to  other 
fields  of  work,  retire,  or  die.  The 
number  of  job  openings^vl^|iiy  fluctu- 
ate from  year  to  ^'eax,  hx^Ayever,  be- 
cause construction  activity  is  sensi- 
tive to  changes  in  the  economy. 

Employment  in  all  ironworking 
occupations  is  expected  to  increase 
over  the  long  run.  The  growing  use  of 
structural  .steel  in  buildings  will  cre- 
ate a  need  for  more  structural  iron- 
^  workers.  Work  opportunities,  for  or- 
namental ironworkers  will  result 
from  the  growing  popularity  of  ofna- 
mental  panels  for  large  buildings,  and 
of  metal  frames  to  hold  large  g^ass 
installations.  More  riggers  and  ma- 
chine movers  will  be  needed  to  han- 
dle the  R)creasing  ambunj/ of  heavy 
construction  machinery.^he  grow- 
ing demand  for  prestressed  concrete 
will  create  additional  job  opportuni- 
ties for  reinforcing  ironworkers. 

Job  openings  for  ironworkers  usu- 
ally are  more  abundant  during 'the 
early  spring  when  the  weather  warms 
up  and  the  level  of  construction  ac- 
tivity increases. 

Earnings  and  yVorking 
Conditions^ 

.  Union  structural  and  reinforoing 
ironworkers  in  metropolitan  areas 
earned  estimated  average  wages  of 
$10  an  hour  in  1976,  or  about  twice 
the  average  wage  of  nonsupervisory 
and  production  workers  in  private  in- 
dustry, ^except*  farming.' Apprentices 
start  ai  6p  percent  of,  the  hourly  rate 
paid  to  experienced  workers.  They 
receive  inq^xases  as  they  gain  experi- 
ence. Anfeual  earnings  for^  these 
workers,  however,  are  generally  low- 
er than  hourly  wages  would  indicatV 
because  the^^nnual  aurhber  of  hours 
they  work  can  be  adversely  affected, 
by  poor  weather  and  fluctuations  in 
construction  activity.     >  ^ 

Ironworkers  often  worlc  at  great 
hefghts,  sometimes  walking  on  mere  1 
jpot  wide  girders  20  floors  6r  more 
above  the  grSuVid.  Although  many  of 
ese  >yortee.rs  risk  injury  frorn»  ^alls, 
safety  device^'  such  as  nets,,  safety 
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'  \  /  ' 

belts,  and  scaffolding  'have  helped 
prevent«accidents,  ^ 

Ironwork  can  involve  considered 
traveFbeciiuse  demand  Jtiay.b.e  ins^ 
ficient'to  kee^  local  creli^s' continual- 
ly em.ployed.  -  " 

Many  workers  in  these  ^t^ades  are 
members  of  the  International  A&bci- 
atibn  of  Bridge,  Structural  and  Orna- 
mental Iron  Workers.  i.' 

Sources  of  Additional 
Information 

For  more  information  on  appren- 
ticeships or  other  work  opportuni- 
ties, contact  local  general  contrac- 
tors; a  local  of  the  union  mentioned 
above;  a  local  joint  union-manage- 
ment apprenticeship  oommittee;  or 
the  nearest  office  of  the  State  em- 
ployhient  service  or  apprenticeship 
agency. 

For  general  infornf^atioR  about 
ironworkers,  contactf 

Associated  General  Contractors  of  America, 
Inc..  1957  E  St.  NW..  Washington.  D.C. 
20006. 


LATHERS 

(D.O.T.  842.781) 

Nature  off  the  Work 

What  makes  «ement  cling  to  ,a 
ceiling?  Lath  does./sif  properly/ in- 
stalled, lath  creates  a  firm  support  to 
which  wet  cement,  plaster,  or  stucco 
will  hojd  fast  to  form  ,  ceilings  and 
walls.  The  one  who  installs  lath  is 
called  a  lather. 

Until  the  last  century,  lath  was 
made  exclusively  of  wood.  Since 
then,  metal  and  gypsum  have  re- 
placed wood  because  of  their  versa- 
tility, strength,  arid  fire  pi;oofing 
pro]per}ies.  Metal  lat4  comes  in  dif- 
ferent forms,  bu,t  it  is  usuall^-'^re 
mesh.  Gypsui)^ath  comes  in  1/2  infih 
thick  sheets,  ranging  from  1  I/4Jeet 
by  4  feet  to  4  fcretby  8  feet:^  \ 
^?^ach  type  of  lath  holds  cenient, 
plaster,  or  stucco  in  a  particular  way. 
For  example,  wet  plaster  penettajes^. 
openings*  in  th^  lath  and  is  held  in 
pla^  riiecharxicaWy,  \Vhen  appliecj  to 
gypsum  lath,  howevei*  chemicals  in* 
thj   wef*  plaster  react   with  other 
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Uth«r  wlr«-U«t  mdllal  Ikth. 


chemicals  on  tfie  lath's  surface, 
bonding  the  materials  together. 

Lathers  Use  various  methods  of' 
tflstallation  depending  oy\  the  pur- 
pose of  the  job,  the  kind  of  building, 
and  theltype  of  lath  specified.  On 
wall3  and  ceilings,  lathery  usually 
clip,  nail,  screw,  staple,  or  wire-tie 
the  lath  directly  to  the  building's 
framework.  On  cinder  block  or  ma- 
sonry walls,  jt  is  necessary  to  build  a 
light Ip^tal  or  wood  frame,  tailed  fur- 
ring, onto  the  building's  structure. 
Then  they  attach  the  lath  to  the  fur- 
ring. WKllJKistalling  Ijith,  warkefs 
cut  opeitlngs  in  it  for  electrical  out- 
lets and  ^ater  pipes.  ^  ^  r.  • 

Lathers  install  a  special  wfre/piesh 
reii^p/cemeiil^oii  inside  jangles  and 
Corners  or  wdDs  to  prevent  cracking. 


On  outside  or  exposed  corners,  they 
attach  4  corner  support  that  provides 
protection  and  strength. 

Sometimes  lathers  install  two  lay- 
ers of  lath.  For  example,  when  stucco 
(a  mixture  of  portland  cement  and' 
sand)  is  to  be  applied  over  a  wood 
framework,  workers  may  install 
layers  of  wire  mesh,  separated  by  a 
layer  of  felt,  to  serve  as  a  base  fot  the 
stucco.  s 

In  ornamental  work  or  curved  sur- 
'face  work,  workers  build  a  frame  ap- 
proximating the  desired  shape, ^and* 
then  ajttach  the  lath  to  the  fram^. 

Lathers  also  install  suspended  ceil- 
in  gsT.  They  wire-tie  met^al  bands  to 
rods  or  wirds  attached  to  the  struc- 
yj&ic  ^ove..  Installers^  run  the  metal 
ban<k  hbrizpniall^^crosi  the  r6om, 
crisscrossing  ^eiiS^S  form  rectangu- 
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latsfSpces.  These  spaces  can  serve  to 
hoJd.  ^ith^r' ceiling  panels  or  lath^  to- 
laster 'fe  jipplied,  , 
their  )york,  l^hers  i^se^idfUls^ 
ers,.ha6ksaws,;^s|;re£R's;  wiQecut-^ 
atchets,  ^pling  nlachiiiresJaild  ' 
iwer-alctu?jfcd -fosieftirrg-devices.* 

Pliices  of  *Employmaht  i 

Most     lathers—who  nu 
about  20,000  in    1976— Work  ' for 
lathing  and  plastering  contractor^  on 
new  residential,  commercial;  or  in- 
.v^^rial  construction.  They  afso  work 
oderniMtian  and  alteration 
r^aHiely  ^mall  number  W 
atjiers  are  employed  outside  the 
^Obstruction  industry;  for  example,^ 
;lSatvfe  make  the  lath  backing  for  pl^s- 
^teir  display  materials  or  scenery.  • 

Training,  Other  Qualiflcationa, 
'and  Advancament 

Most  training  authorities  recom* 
mend  apprenticeship  as  tl^e  best*way, 
to  learn'  lathing.  Howcverrmany  lath-  | 
-^ers,  particularly  i^jftnall  comnfuni-'^^ 
ties,  have  acquir^cffiieir  skills  infor- 
mally  by  wqrking  as  helpers, 
.^observing  or  being  taught  by  experi- 
enced lathers. 

Apprenticeship  program^  ' usu ally 
last  a  minimum  of  2  years,  and  are 
usually  sponsored  by  v1|rious  local 
joint  labor-management  committees/ 
All  programs  include  on-the-job 
training;  some  also  include  classroo^ 
in^trxiction.  'On  th^^^,^  under  <he 
guidance  of  an  experieficed  worker,  - 
apprentices  learn  to  use  the  tools  and 
materials  of  the  trade.  Initially,  they 
.  work  on  simple  tasks,  suclf  as  nailing 
gypsum  lafh  to  wall  partitions.  ^||^er  ^ 
gaining  -experience,  they  atlvance  tb 
^rd'vUmplex  jobs,  such  as  installing 
wire  mesh  on  curved  surfaces.  Class^ 
room  instruction^^cludes  applied 
mathematics,  blueprint  reading^ 
sketching,  estimatirtg,  .basic  ;ivelding,^ 
and  safety. '  '  ,  , 

Informal  on-the-job  traiiting  pro- 
vides only  the  essential  knowledge 
needed  by  trainees.  They  start  with  ; 
easj^jqbs  such  as  carrying  materials 
or  holding  lath  in  place  while  experi- 
cnccfd- workers  secure  it.  Trainees 
soon  learn  to  clip,  naiir  staple,  and 
wire-tie  the  lath — first,  to  walls  an^ 
la^er.  to  floors- and  ceilings.    '  ^ 
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Generally,  applicants  f<5r\apprenr   ,  ,  Although  fathers*    work    is  .not,  ther  the  type  or  the  capacity  of  ma- 

tice  or  hclp«r  sHoukl  be  at 'least  1(5     st|;enuou3^t  d6es  requirte  standing,  chines  they  operate!"    ,  » 

years  old;irt  goodphysical  condition,     squattin^^^^  working  overhead  for  Heavy,  maichines  are  usually  com- 

and  licensed  to  drive.  Apprenticeship  Jonjgj5erio(^s'''Workei:s  can  be  infared/  plejf  apd  difficult -to  operate.  A  laege 
api^fcants  afe  us^^^liy.  required;  tc^         f^lfs  ^frdm  .sc6ffdlds  or^>'  cuts-' cr^ane,  lor  example,  reguir^s  aHhigh 

frliS  various  working  materials  or 
tools.'  ^  /  , 


have  y  high  school  or  Vocational 
schooT  educ^iijjn4|pr  jha  equivalent. 
"Course^  in  general  pialhematips  and 
mechanical  dra^ring  can  provide  a 
helptui  background^  Aptitude  tests 
often  are  given  to  determine  manual 
dexterity  anil  mechanical  ability. 

Some  experienced  lathers  may  be< 
come  IVipervisors.  Others  irjay  be 
able  to  start  their  own  lath  contract- 
ing business.    '  . 

EmploVment  Outlook 


*  degree  of  skltl.  Operators  must  accu- 
rately judge  distances  an<f  heights 
and^ush  or  pull  a  number  of  buttons, 
levers,  and  pedals  in  proj^er  sequence 
while  picking  up  and  delivering  ma- 
terials. These  controls  rotate  the 
crane,  raise  arid  lowej*  its  boom  an4^ 
loadline,  or  open  and  close  attach-^ 
►  For  inform^ation  about  lathers^' ap-  ^"'^"^V^^*'  as,  steel-toothed  buckets 
prentfceships  or  other  work  opportu-  ^ 
nities  in  the  trade,  contact  a  local 


A  larjge  proportion  of  lathers  are 
members  of  The  W'o^,  Wire  and 
Metal  Lathers  International  Union. 

Sources  of  Additional 
Information 


Employitient  or  lathers  is  expected 
to  grow  about  as  fast  as  the  average 
for  all  occupations  through  the  mid- 
l?80's.  In  adc^tion  to  growth,  addi- 
tional jobs  will  nsult  frbm  the  need 
to  replace^  wprkere  who  retire,  die,  or 
leave  the  occupation  for  other  rea-  ^'^ 
sons.  Because  the  number  of  lathers 
is  small,  .however,  there  will  be  rela-' 
tively  few  job  openings  annually.  ' 

Growth  in  population  and  business 
activity  ar^  expected  to  stimulate  the 
construction  of  new,  and  the  renova- 
tion of  old,  buildings.  As  a  result, 
more  lathers  will  be  needed  to  con- 
struct some  of  the  more  expensive 
new  buildings,  to  renovate  older 
buildings,  amd  to  fill  the  demand  for 
lath  and  plaster  on  Curved  surfaces 
where  dryWall  is  not  a  practical  sub- 
.stitute.    ^  '  V  t  ' 

Earnings  and  Working 
Conditions 


-  loathing  or  plastering  conjtractor;  a  lo 
cal  of  the  Weod,  Wi/e  and  M«tal 
Lathers  International/union;  a  local 
joipt  labdr-managemsnt  apprentice- 
ship committee;  or  rhi  neai^est  office 
of  the  State  employment  Service  or 
apprenticeship^  agency, 

Por  general  information  abouV^he 
work  of  lathers,  contact: 


International  Asso<fiation  of  Wall  and  Ceiling 
^Contractbrs,  Gypsum  Drywall  Contrac- 
,   tors  International,  171 1  Connecticut  Ave. 
NW.,  Washington,  DXl.  2000^)^. 

National  Lathing  Industries  Joint  J^pprentice- 
ship  Program,  815  16th  St.  NW..  Washing- 
ton, D.C.  20006. 


OPERATING  %NG1NEERS 

(CONSTRUCTION  - 
MACHINERY  6^>ERAT6rS) 


^  (4).O.J.  850.782  through  .S83, 
'-^'"g^.  1.73 2  and  .88P;,  852.883, 


In  1976,  union  lathers  in  metropol- 
itan areas  had*  estimated  average 
wages.of  $9.90  an  hour.  This  is  about 
twice  the  average  wage  of  nonsuper- 
visory*and'p reduction  workers  in  pri- 
vate industry,  except  farmkig.  Ap- 
prentices^tart  at  about  50  percent  of 
the  wage  rat^  paid  to  experienced 
lathers  and  receive  more  as  they  gain 
experience.  However,  yearly  earn- 
ings for  lathers  and  ^gp0renticcs  gen- 
erally are  lower  than  hourly  rates 
Would  indicate  because  the  ahnu'sfl 
number  of  hours  that  they  work. can 
be  adversely  affected  by  poor  weath- 
er and -fluctuations  in  construction 
activity. 


853,78^  and  .883,  a/i^d  859.782  and 
.  -  .883) 

_  Nature  of  the  Work 


•  Lifting  a.  quarter-ton  pane  of  glass 
by  crane  and  posjtionring  it  info  an  8- 
foot.  by  1  0-foot  window  opening  10 
stories  above  the  ground  requ-ires 
considerable  skill.  At  the  crane's 
controls  is  an  operating  engineer. 
Operating  engineers  also  work  the 
controls  oY  bulldozers,  trench  exca- 
vators, paving  machines,  and  many 
other  types  of  construction  machin- 
ery. Some  workers^now  how  to  op- 
erate several  kinds  of  machines;  oth- 
ers, only  a  few.  Because  tjie  skills  and 
training  required  vary,  operating  en- 
gineers usually  are  classified  by  ei- 
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for  .lifting  dirt  or  clamps  for  hlfting 
materials.  At  tim^s,  Operators  niay 
nol  see  either  the  ^pickup  or  delivery 
point  and'  must  follow  the  hand  or 
flag  signals  of  another  worker. 

Mediutn-sized  equipment,  on  the- 
other  h^nd,  usually' requires  less  skill 
to  operate^  Bulldozer  operators,  for 
example,  generally  handle  fewer  con- 
trols tl>an  crane  operators,  and  since 
the  **dozer''  operator  works  at 
ground  level,  estimating  distances  is 
less  of  a  problem.  .  ' 

Operating  a  bulldozer  is  somewhat 
like  driving  a  car  and  can  be  a  rip  I  a- 
tively  simple  task.  The  huge  **blade'* 
attached  to  ^e  front  can  be  raised  or 
lowered  by  pushing  a  button  or  by 
pushing  or  pulling  a  lever.  To  clear 
.land,  afi^bulldozer  ipperator  simply 
Iowers*t>ie  blac|e  to  l9ie  ground,  shifts 
to  forward  gear  and  presses  a  pedal 
power,  causing  the  blade  to 
ipe  and  lfevel  the  ground.  The  op- 
^tor  will  back  up  and  repeat  the 
process  uVitil  the  land  is  cleared. 
Of  the  three  weight  classifications-, 
'  li^ht  equipment  such  as  an  air  com-, 
pressor  is  the  easiest  to  operate  and, 
therefore,'irequires  the  least  skill.  . 

Before  starti^g^an  air  compressor 
(a  diesel  engine  that  takes  in  air  and 
forces  it  through  a  narrow  hose),  the 
opfirator  checks  for  tight  hose  con^ 
.^nections  and^nay  manually  pump  air 
tmipugh  the.cbm^l^sor  to  check  fir 
lea^.  The  operator\lso  makes^surV 
fuel  and  water. 
The'bf^erdtor^lfen  starts  the  air. com-  . 
pressor  iHKt^llo^v^  it  to  build  suffi- 
cient pressure  to  run  special  **air''' 
tools.  While  the*  Cbmpressor  is  run* 
ning.,  the  operator  periodicalfy 
checks  fuel,  w^r;  afl^  pressure  lev- 
els. At  the  e?W  of  the  work  day,  the 
operatbr|tU'fns  the  compressor 'off . 
-and  "bleeds-ofr*  pressure  in  the  air 
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bosc  by  openings  an  ai^ -pressuce  re-, 
l^ase^' valve.  .Jhi9  allows  for  easy  en-  . 
gine  siiirtinf  Jthe^next  time  It  is  to  be  * 
used.-  " 

'  .'Operating  engineer  helpers,  some-  • 
times  callecl  "'oilers/'  make'sufe  the^ 
ma'bhineS  have  gas  %id  oil  and  ace 
properly  lubricated.  Helpers  alsq'^ 
make  minor  repairs  and  adjustmeotsf.  ^ 
Experienced /operators:  who  are 
working  alone  alv>  pe^orm  these 
talks.  Mdjor  repairs,  however,  usual- 
ly are  made  by  lyBavy-equipment  me- 

Plic«s  of  Elnploymont 

•  -  Approximately*  600,000  operating 
engtneeni  were  eiwloyed  in  1976. 
An  cstimatted  290,000  operated  ex-  . 
cavalfng,  grading,  and  road  machinr^ 
ery;  abo^  130,000  worked  as  bull-  ' 
dozer  operatbrs;  and  nearly  1 65 ,000 
operated 'Other  construction  machin- 
ery»  including  cranes,  derricks.,  ^ 
hqtstSf  air  qi|toressors,  tr^nch-pip.e 
layers,  and  <Milge3>' 

^Most  6pr« rating  engineers- work  for* 
contractors  in  highway,  'dam,  airport, 
and  other  lar^-scale  construction  • 
.  projects.  Qthera  work  for  utility  conv 
pifriles,  manufacturers,  and  other' 
business  firms  that  do  their  own  con- 
struction work,  as*  well  as  State  and 
local  highway  an^d  jSublic  works  de- 
partments. S6me  operating  engineers 
are  empldlted  in  factories  and  mthes^ 
to  opera Acranes,  hoists,  and  other 
power-driven  machinery ^  Less^  than 
onesjf'tenth  of  all  operating  engineers 
are  self-pmployed,  a  smaller  p^ropor- 
tion  than  ih  most  truilding  trades. 

•  /^perating  e(f4|neers  are  employed 
in  every  st^ction  of  the  country,  both 
in  large  cities  and  in /small  towns. 
Some  work  on  "highways  and  dams 
being  built  i||remoteJ^^tions. 

•  miblnlng,  Other  Qtialifl^lons, 

*  and  Advancement 

^Although  in  years  past,  same  oper- 
ating ejtgjneera  have  learned  their 
Skills  on , the  job  withou^ormal  in-  . 
struction,  employers  toMyrprefer  in-  ^ 
dividuals  with'  some  formal  J|raining! , 
Most  training  aiiilthorities  re£>i^me1[id 
completion  of  a  3-year"  Cornel  ap- 
prenticeship as  ,tlte  best  y^^y  to  be- 
coine  an'  operating  engineer.  Since 
apprei^tices  learn  to  operate  a  variety 
of  machines,  they  have  bettet  job  #-  . 


Operating  engineers  must  Judge  distances  accurately  and  handle  conHols  {precisely. 

apprentice  joli^  emplSycrs 
to  hire  high  school  or  voca- 


«portunities.  Less  extensive  training  is 
available  thr^^gh  sp#bial  heavy- 
equipment  training  schools. 

The  apprentic^Kip  program,  usu- 
ally sponsored  through  a  union-man- 
agement committee  but  also  avail- 
able in  the^rmed  Forc^,  consists  of 
at  least  3  ^-ars  of  on-the-job  training, 
as.weiras*^144  hours  a  year  of  related 
classropm  instruction.  * 

Under  the  supervision  of  experi- 
enced operating  engineers,  appren- 
tices work  as  oilers  of  a^  helpers.  Ini- 
tial tasks  include  clean ingf  greasing, 
repairing,  and  starting  machines. 
Within,  :a  -3f.e^  apprentices  usually 
are  given  the  opix)rtunity,to  perform, 
simple  machine  operations,  such  as 
li^ht  lifts  with  acr^ne.  Jn  time,  they 
receive  less  supervision  and  more  r^- 
^[Jonsibility.  In  the  classropm, -ap- 
prentices receive  instruct;ipn  in  e;i- 
gine  operation  and  repair,  cable 
splicing,  hydraulics,  welding,  and 
safety  and  first  ^id. 

number  of  private  schools  offer 
in6tructien  in*  the  operatioii  of  cer- 
tain types  of  construction  equipment. 
Pentpns  considering  enrolling  in  any 
school,  whether  public  ot  pr'^i^te, 
thai  offers  training  for  "aft  operating 
en^neet  .career  sfiduld  con^gt  qpii; 
s^iruction  employers  in  their  are ^  to 
deterjnine  the  school's . performance 
in  producing,  suitab};^  trained  e^ndi- 
d«tes:  {  ^ 
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For 
prefer 

tibnal  school  gradjti^^  wlm^^Are  ^at ' 
least  1 8  years  old.  Courses  in  driver 
educatioi^and  Automobile  mechanics* 
provide  a  helpfuk  background.  Expe- 
rience in  operaWg  tractors  and  other 
farm  machinery  alpo  is  helpful. 

'OperatKig   engineers;^^  who  Hiave 
leadership  ability  may  be<?dme  super'* 
, visors,  But*  opportunities  are  few. 
Some  operating  engineers  start  their 
own  excavating  and  grading'busin^ess. 
0  '      ' .  .  / 

^  Employ^isnt  Outlook 

^  Job  opportunities  for  operatiag  en- 
gineers should  be  fairly  plentiful  over 
'the  long'^f'tm.  Employment  in  t)iis  oc% 
ciipation  is  expected  ^to  grdw  Jester 
than  the  average  for  all  occupations 
through  the#lid-1980's.  Population- 
and  business  growth  wilPlead'to  the 
construction  of  more  factories*  mass 
transit  systemsV  office  biitldings, 
powerplants,  and 'other  structures, 
thereby  increasing  th&  demand  for 

^bperiaiting  engineers.  More  operating 
engineers  also''>yill  be  needed  in  other 
area^,  sucli  as  maintent»nce  on  hlghr 
ways  an4^4]g(|site rials  nxovemeiU  in  fac- 
tories .  an^  mine^ . '    ^  * 

Besides  \hc^  job  openings*  created 
by  employment  growth,  mdny  open- 
ings will  arise  as  experienced  operat* 
ing  engineers  retire,  die,  or  lea^t^e 
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occupation  for  okher  reasons.^  Jobs 
should,  be  easiest  to  find  during 

'  s|^rihg<and  summer  since^  construc- 
tion picks  up  as  the  weather  becomes 
warmer.  However,  because  construc- 
tion activity  is  sensitive  to  ups  and 
downs  in.  the  economy,  the  number 
of  job'  openings  may  ^flpctuate  from 

,year  to  year.  - 

J 

Eaoflngs  and  Working 
'  Condftlont 


Wage  rates  for  operating  engineeraf 
vary  according  to  the  machine  oper- 
ated. According  to  1976  estimates  of 
union^iages  in  metropolitan  areas, 
hourly  rates  for  ^^{le^  operators  aver- 
aged $9.90;  for  bulldozer  operator?, 
$9.55;  and  for  air  compressor  opera- 
tors, $8.65.  These  rates  are  abou 
^ic'e  as  much  as  thp  average  for  all 
nonsupervisory  and'  production 
workers  in  private  industry,  excep^^ 
farming,  .^nnual  ea'rnin^s,  howj^ver, 
generally  are  lower  than  hourly  wage 
rates  would  indicate  because  the  an- 
nual number  of  hpurs  worked  cyrbe. 
adversely  affected -by '^oor 
and  fluctuations  in  constructidlnr?^ 
tivity.  Hourly  wage  ratesfor  appren- 
tices start  at  abcful  70  perfc^nt  of  the 
fu IF  rate  paid  to  experienced^  workers 


In  addition,  the  local  office  ofjth^ 
Stafe  employment  service  may  pr|^ 
vide  information  about  apprentice- 
ship and  other  programs  that  provide 
.training  opportunities.  .  > 

'  For  general  information  about  the 
work  of  operating  engineers,  contact: 

Associ^ed  General  Contractors  of  America. 
Inc..  1957  E  St.  NW..  Washington.  D  C. 
20006.  ^ 


Painters  also  erect  scafMdii 
eluding  **swing  stages''  (sea 


mtemational  Union  of  Operating  ^ngin^ers 
^      1125  17th  St.  NW..  Washington,.  D.C 
20036. 


RAINTERS  AND 
PAPERHANGERS^ 

(  D.O.T.  840.381.  .78  T  and  .84^^, 
•    and  841.781  ) 

Nature  of  the  Work 


Painting  and  paperhangtn^  are 
separate,  skill-ed  trades  although, 
some  people  do  both  types  of^Work. 
Painters  apply,  paint  varnish,  and  oth- 
er finishes  to  decorate  ,  and  protect 
building  surfaces.  Paperhangers  cov- 
er walls  and  ceilings  of  rooms  with 


.  .  ...    tiJk  *  decorativ^  wallpaper,  fabric,  vinyl, 

and  mcrease  periodically  r  r  / 

rs^ork  out^^ 


Operating  enginee 
doors;  cansequjsntly,  they  usually 
work  st|£dily  during  the  warmer 
r  months  and  experience  slow  periods 
^urin^pbe  colder* months.  Time  also 

«ay  blk  tost  due  to  rain  or  snow.  Op- 
ati.ng  some  machines,*^particularly 
*  bulldozers  and  some  typfes  of  scrap- 
ers, is  physically  tiring  because  the 
constant  mdvement  of  the  machine 
shakes  ^or  joits  operators  and>  may 
subjet't  them  to 'high  noise  levels.' 
■'Many  ope^ting  engineers  are 
m^bers  of  the  International  Union 
of  Pperating  Engineers. 


Sources  of  Addltibni^ 
^  Information 


similar  materials.  '  ' 

Painters  sand  or  scrape  away  old. 
paintTrom  the  Surface  to  be  painted 
so  that  paint  will  adhere  properly.  If 
the' paint  is  difficult  to  remove,  they 
loosen  it  with  special  materials  jor 
equipment  before  sanding.  They  also 
remove  grease,  fill  nail  holes  and 
cracks,  sandpaper  rough  spots,  and 
brush  off  dUst.  When  painting  n^w 
surfaces,  they  cover  them  wi;h  a 
primer  or  sealer  to  make  a  suitable^ 
surface  for  the  finish  coat!    '  * 

Paintel's  must  be  skilled  in  han- 
dling brushes  and  6ther  painting 
tools  so  that*  they  can  app(y  paint 
thoroughly;  uniformly^«and  rapidly  to 
any  type 'of^surface  such  as  wdod,^ 
cpncrete|jne^l.  masonry,  plastic,  or 
drywal^^^^Hpiust  be  able  to  mix 
paints-lj^^Hnatch  colors,  using 
knowled^^if  ^aint  composition 'tind 
'     '  o  must  know  . 


For  further  information'  about  ap- 
:  prenticeships  or  work  opportunities' 
in  this  occupation,  contact  a  loc;;al  of  ^color  jia^moay.  The^ab' 

aWo 

ot^paints  and  finishes  from  the  stand 
points  of  durabilit]^,  suitability,  an<l 
ease  of  handling  arrd  application. 

^^8  ,  ■ 


.  the  International  Unfon  of  Operating    the. characteristics  d^t^ommon  types 


Engineers;  a  local  joint  apprentice^ 
ship  committee^  or  the  nearest  office 
(^tbe. State  apprenticeship  agency. 

ERIC    ^  — 


OCCUPATIONAL  OUTLOOK  HANDBOOK^ 

w       '      .    •     '  \-  ,.  ' 

Painters  often  use  rollers  oi^spray 
guns  instead  of  brtishes.  Rollers  are' 
used  on'  evqn  surfaces  such^as  walls': 
and  ceilings.  Spray  guns  are  .used' on 
surfaces  tjpt  are  difficult  {o  .paint 
with  a  brush,  such  as  cinder  bljdck 
and  metaj  fencing.  Bpui  rollers  and 
spll-ay  guns  permit  fiaster  patnfing^. 

Injten- 

suspended  b^  ropes  ^^''cables  at% 
tached  to  roof -hooks)  and  **Bfosun'^ 
chairs'*  (a  device  somewhat  like  a' 
chad's  4^ing),  which  they  use  when 
workiR^^^  tall  buildings  and  similar 
.  structure&>N^^  •  ^    '  v 
Generally,    pSmte^    only  paint. 
Paperhangers,  however,  both  plaint 
an<4^ang  wallpaper.  As  a  result, 
paperhangers  require  more  training 
and^dditional  skills.  ^ 
Thp  first  step  in  paperhangingf  is  to 
^  l^epare  the  surface  to^  be'  covered. 
.  paperhangers  apply  *'siziria^,''  a  mate- 
rial that  seals  the  surface  and  enables 
the  pai5er  to  sticjr  better.  In  redeco- 
'  rating,  they  n\aV  have  to  remove  old 
paper- by  we^tting  it  with  ^ater- 
soaked.  sporiges  orjr- if  there  •  are . 
manyi£fye/s — by  steaming.  Frfequent-  . 
ly,.it  is  neeessary  for  paperfiajij^^s  to 
patch  holes  with  plaster. 

A<fter /carefully  positioning  the  pat- 
terns to  match  at  the  ceiling  and    *  ^ 
baseboaTd,'  paperhangers  measure 
X\x^'  area  to 'be  covered:  and  cut  a 
length  of  wallpaper*  from  tlid«^roll.      ^  ' 
They  thfen  apply  paste  to  the^rip  of 
paper,  place  it  on  the  wall,  and  % 
snfooth  it  by  hai^d  or  ^with  a  brush. 
They  cut  and  fix  edges'  at  the  cl^ifrtig 
and  base,  ^nd  smpoth  seams  between' 
*%trips  with  a  roller  or  other  special 
tool.  They  irispect  the  paper  fdr  air 
bubbles  and  other  imperfec^ons  in - 
t|ie.  work.  Air  bubbles  *are  removed 
lay  smoothing  the  paper  ^rip  toward 
r  the  <juter  edges.  When  wdrl^ing  with 
.^all  cpvefings  other  than  paper,  such  •* 
-'as  fa^bric  or  vinyl,  paperhangers  fol-  / 
lbw"t1ife  'san)e  general,  procedure.    ^  . 

Placet  of  Employment  ,    i  * 

'  *  •    .        ,,  • 

About    :410,0Dp  /  painters     and-      '  ^ 
15,000  paperhangers  were  employed  . 
in  J  976. -Many  worked  for  contrae-"  *' 
tors«engaged  in  new  construction, 're-:  ..' 
pair,'  alteration,  or  modernization 
.work.  Hotels,  x^fice  buildings*:  ship-    >  /' 
^yards, 'manufacturing  firms,  schools,' 

,       T  '  „  '  -'y-^ 
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Palnt«rs  make  up  one  of 

and  qyier  organizations  tha^ own  or 
manage  extensive  property  holdings 
-also  employed  maintenance  painters. 
A  high  proportion  of  vyorkers  in 
these  trades  are  in  business  for  them- 
selves. About  one-fourth  of  the 
painters  and  more  than  half  of  the 
paperhangers  ar6  self-employed.  In 
cpmparison,  only  one-tenth  of  all 
buifding  trade's  wqrkers  are  self-em- 
ployed. 

Training,  Other  Qualifications, 
and  Advancement 

Opportunities  to  learn  painting 
and  paperhanging  range  frovS  formal 
apprenticeship  to  inform4l,  on-the- 
job  instruction.      ^  *^ 

Most  training  authorities  recom- 
mend the  completion  of  a  formal  ap- 
prenticeship as  the  best  way  to  be- 
come a  i^nter  or  paperhanger. 
However,  af^prchticeship  opportiini- 
^ties  are  Very  limited,  and  new  w»ork- 


the  largest  b^jll^ing  trades. 

ers  generally  begin  as  helpers  to  ex- 
perienced painters.  Very  few 
informal  training  programs  exist  for 
paperhanger  trainees  because  there 
are  very  few  paperhangers  and  most 
work  alone.  As  a  result.,  a  larger  per- 
centage of  paperhangers  than  paint- 
ers are  trained  through  apprentice- 
ship. 

The  apprenticeship  for  painters 
and  paperhangers  generally  consists 
of  3  years  of  qn-the-job  training,  in 
addition  to  144  hours  of  related 
classroom  instruction  each  year.  Ap- 
prentices receive  instruction  in  sub- 
jects such  as  color  hkrrnony;  use,  of 
tools;  surface  preparation;  cost  esti- 
mating; paint  mixing  and  matching; 
and  safety.  They  also  learn  the  rela- 
tionship between^painting  and  paper- 
hanging  and  the  work  performed  by 
the  othe^r  building  trades. 

On^he-job  instruction,  unlike  the 
apprenticeship,  has  neither  a  set  peri- 


od of  training  nor  related  classroom 
^instruction.  Under  the  di]^ction  of* 
e%)eri¥nced  painfefs,  traiaees  carry 
slip'plies,  erect  scaffolds^  and  do  oth|s^ 
er  simple  t^sks  while  they  learn  aboui 
the  different  kinds  of  paint  and  paint- 
ing equipment.  Within  a  short  time,  " 
trainees  learn  to  prepare  metal, 
wood,  and  other  surfaces  for  paint- 
ing; to  mix  paints;  and  to  paint  with  a 
brush,  roller,  and  sprayer.  Near  the' 
end  of  their  training,  they  learn  deco- 
llating concepts,  color  coordinatio|i,  . 
and  cost-estimating  techniques. 

Applicants     for    apprentice  or 
helper  jobs  generally  must  be  at  least 
"16  years  old  and  in  good  physical 
condition.  A  high  school  or  vocation- 
al school  education  is  preferred,  Al- 
though not  essential. ^Courses  in 
chemistry  and  general  shop  are  use-. 
'  ful.  Applicants  should  have  manual 
dl^xterity  and  a 'good  color  sense. 
They  cannof  be  allergic,  to  fumes 
frpm  paint'or  other  materials^'used'  in 
these  trades.  , 
Painters  and  paperhangers  m^y  ad- 
-  vance  to  jobs  as  cost  estimators  for 
painting  and  decorating  contractors. 
Some  may  bicome  superintendents 
on  large  contract  painting  jobs,  or 
they  may  establish  their  own  painting 
and  decorating  businesses. 

Employment  Outlook 

Employment  of  painters  is  expect- 
ed to  grow  about  as  fast  as  the  aver- 
age for  all  occupations  through  tha^ 
mid-l980's.  Replacement  needs" will 
create  more  job  openings  than 
growth.  Many  new  workers,  will  be 
hired  to  replace  experienced  painters 
who  retire,  die,  or  leave  their  jobs  for 
0  other  reasons.  The  number  of  job 
openings,  however,  may  vary  greatly 
from  to  ye^r  as  well  as  within 

any  given  yea^because  the  demand 
for  jpainters  is  sensitive  to  fluctu- 
ations in  construction  activity  caused 
by  economic  and  seasonal  condi- 
tions. 

Over  the  Ipng'run,  population  and 
business  growth  Vvill  create  a  rising 
demand  for  new  houses  and  buildings 
'  and  more  workers  will  be -needed  to 
paint  these  structures.  Additional 
workers  also  will  be  hired  to  repaint 
existing  structures. 

Employment  of  paperhangers   is  . 
expected   to  increase   much  faster 
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'  than  the  average  for  all  occupations 
through  the  mid- 1 980's.  The  demand 
for  these- workers  $h'ould  be  stimulat- 
ed by  the  rising  popiiliarlty  of  wallpa- 
p^  and  more  durable  "wall  ,  coverings 
such' as  vinyl.  Since  this  is  a  nelatively 
small  trade,  however,  job- openings 

"  for  paperhangers  Vill  be  far  less  nu- 
merous than  those  for  painters. 

Eafnihgs  and  Working  ^ 
Conditions 

,  Based  on ^a  survey -of  mMropolitan 
areas, 'union  hourly  rates  for  painters 
and  paperhaTigers  averaged  about 

^  $9.25  in  1976.  In  comparison,  the 
average  rate  for  experienceci  union 

'  workers  irr  all  pnion  building .jtrades 
was  S9.47  an  hour  while ^Tircduct ion 
workers  m  manufacturing  as  a  whole 
averaged  $4.87  an  hour.  Annual  in*- 

\  comes  for  some^ainters,  particularly^ 

.  those  on  outside  jobs,  may  not  be  as 
high  as  hourly  rates  would  indicate 
because  some  worktime  is  lost  due  to 

bad  weather  and  occasional  unem* 

•J? 

ptoyiTient  between  jobs. 

Hourly  wage  rates  for  apprentices 
usually  start  at  50  percent^of  the  rate 
~  paid  to  experienced  workers  and  in- 
crease periodically  until  the  full  rate 
of  pay  is  reached  at  the' completion 
of  2fpprenticeship.  •  ^ 

Painters  and  paperhangers  .must 
stand  for  long  periods.  Their  jobs 
also  require  a  considerable  amount' 
'  of  climbing  and  bending.  !a  painter 
must  have  strong  acms  because  much 
of  the  work  ts  done  with  arms  raised 
overhead.  Rainters  and  paperhanger^ 
risk  injury  from  slips  or  falls  off  lad- 
ders and  scaffolds.  However,  the  in- 
jury rate  Tor  employees  of  painting, 
paperhanging,  -an'd  decorating  con- 
tractors in  the  construction^dustry 
has  been  significantly  lower  than  the 
average  for  contract^con^struction  as 
a  whole.  ^ 

A  large  proportion  of  painters  and 
paperhangers  are  members  of  the 
Iltternational  Brotherhood  of  Paint- 
ers'and  Allied  Trades,  A  few  are 
members  of  other  unions. 

Sources  of  Additional  n 
Information  . 

Pot  details  about  painting  and 
paperhanging  appjenticeships^or  oth- 
er work  opportunities  in  these  trades. 


contact  local  painting  and^ecbrating 
contractors;  a  local  of  the  Interna- 
tional Brotherhood  of  Painters||nd 
Aflfed  Trades;  a  .Ipcal  joint  union- 
management  apprenticeship  commit- 
tee; or  the  nearest  office  of  the  State 
apprenticeship  agency  or  ^State  em- 
ployment service. 

For  general  information  about  the 
^work  of  painters  and  papef|iangers, 

'  contact:      '  .   "  .        -'^  -N. 
>     ' '    ^  **  •  - 

intsTnataonal  3rotherhc>od  of  Painters  and  AU 
Hed  Trades,  1750  New  York  Ave.  NW., 
Washington,  D.C.  20006. 

Painting  an^  I>ecorating  Contractorsj^ssoci- 
atSn  of  America,  7223  Lee  Hw^.,  Falls 
Churoh,  Va.  2£046. 

National  Joint  Painting,  Decpratiiig,  and  Dry- 
wall  Finishing  Apprenticeship  and  Train- 
ing Committee,  1709  New  York  Ave. 
NW.,  Suite  1 10,  Washington",  D,C.  20006, 
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,  PLASTERERS 

.  (D.O.T.  842.381  and  .781)  ^ 

Natureybf  ttfe  Work 

Plasterers  finish  interior  walls  and 
ceilings  with  plaster  cqatitigs  that 
form  fire-resistant  and  relatively 
.soundproof  surfaces;  they  apply  du- 
^-  rable'  cement  plasters  or  stucco  to 
exterior  surfaces.  Plasterers  also  cast 
ornamental  designs  in  plaster. 

To  interior  surfaces  suchiis  cinder 
block  or  gypsum 'lath,  plasterers  9p- 
ply  two  coats  of  plaster.  The  first  or 
**bro\vn"  coat  is  a  heavy,  brown  mix- 
ture; the  second  or^  "finish"  coat  a 
thin,^asty  plaster:  However,  when 
the  foundation  consists  of  metal  lath 
supportive  wire* mesh),  plasterers 
apply  a  preparatory. coat  to  the  lath. 
•    When  applying  a  preparatory  'or 
**scratch"    coat,    plasterers  either 
•spray  or  usj  a  trowel  (a  flat,  4  infch  by 
-  10  inch,     etal  plate  with  a  handle) 
and  wave    '.e  motions  to  spread  a 
thick,  grit     plaster  into  and  over  the 
metal  lath    iefore  the  plaster  on  the 
lath  drie,^      irkers  scratch  its  already 
uneven  s       ce  with  a  rakelike  tool, 
^producin^      dges  so  the  **brown** 
coat  will  ^     ^  tightly. 

For  th     «rst  or  "bfown**  coat— 
whether  to  a  scratch  coat, 

cinder  r  gypsum  Jath— work- 

ers pre;    .       '''tck,  but  smooth  plas- 

2yo 


t€f^^Wo^kers  either, spray  or  trowel, 
this  roixture^nto^the  surface,  push- 
.  ing  plaster  into  cracks  a'nd  holes,  and 
thei\smoothing  the  plaster  to  an  even: 
-  surface  for  finishing, 

5^1*  the  finish^coat,  plasterers  pre- 
pare a  thin^  plaster  of  .Ver^  fi?ie  gran- 
ules. They  usually  hgnd  trowel  this 
4ni)iture  Jvery  quicJcly  onto  the 
**b'rowh**  coat  to  produce  a  very  thih, 
very  sftiqoth^ finish  for  a  jceiling  or, 
'  wall. 

Plasterers  ^create  decorative  sur- 
'  faces  as  well.  For  exam'ple,  while  the  . 
^Tniial  coat -is*  still  moist,  they  press 
firmly  against  the  surface  with  a 
\  brusti  and  use  a  circular  hand  motion 
to  cj-eate  decorative  swirls. 

For  exjerior  work,  |)lasterers  apply 
a- scratch  coat  to  wire  latK  in  the 
same  v/ay  that  they  plaster  interior 
surfaces.  "To  the  exterior  i scratch 
coat,  workers^  usually  apply  a  gritty 
mixture  of  white  cement  ^nd  sand — 
called  stucco — to  produce  a  durable 
final  coat.  As  an  alternative,  they 
plaster  an  extra  heavy  mi^cture  over 
the  scratch  coat,  then  embed  marble* 
or  ^gravel  chips  ahout  half\vay  into 
the  mixtuFC,  thus  achieving\k,ajm- 
form,  pebble  like  surface. 

Plasterers  sometimes  xio  complex 
decorative  and  ornamental  work^  For 
example,  the^  may^  mold  intricate 
designs  for  the  walls  and  ceilings  of 
public  buildings.  To  make  these  de- 
signs, plasterers  mix  a  special  plaster, 
pour  it  into  a  mold,  and  allow  tipie 
for  drying.  When  these  are  dry. 


Plastering  requires  *con slderabla.  stand-'^ 
-  Ing,  stooping,  and  lifting. 
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workers  remove  the  mj^im^ph^^r 
and  paste  it  to  the  ^H^^H^ff^^^ 
Plasterers  who  do  thi^'^j^^B^t'firir- 
1 03V  blueprints  and  4jtii.e|f^E|^fTr^-~ 

iions  furnished  to'afc^jleq^P^ 
'  Plasterers  u^^it^  loi  ;  - 

They  hold,  the'^asfe^^nnj^ute  or.  ii 
hawk  (a  lighl  nj^et^al:  t^^ate  with  : 
handle)  and  applj'''th5^»*»?^:  rnsxu, 
with  a  trowel.  Smopto'^c  jjidfe  sa 
irig  are  done  with  stra^^actsags::..  ie> 
eledges.  rods^  floats.     nc  :r-: 
handtools.  They\2dso^m7 :  \is^  -sr-z:^' 
riiachines  ^tr^appiy  plaF    *  c  t  rr-- 
base'  and  fii^sli^Coats*  -. . 


Places  of  Empl6v -nent 

^Plasterers— who  riumn  j 
24,000  in  1976— wori^ec 
new    construction  -a 
work,  particularly  whc--  s 
chitectural  and  lightic  - 
part  of  the  job/Som  ias,> 
-taired  older  building: 
^bout  1  doToT^ 
self-employed. 

<^ 

raining,  Other  Qu29^tt>A,  a 
^      and  Advanc£i'*  ' 


^  als,  seating  up  scaffolds,  anc  mixing 
plaster.  In  a  short  time,  ihev  ieatli— 
tllrouEH  trial^rid  erro'— to  arr:y  the 

-  ^ratcrrand  brown  coa-.s.  Leerrrtfig  to 
appl>  the -finish  coat  tskes  consider- 
ably onger. 

Applicants  for  a-rren-ic^  or 
helper  jobs  generally  r-i-ust  be  ai  least 
17  years  old^in  good  rnysical  condi- 
tion, and  have  manua  aexterit>  Ap- 
plicants who  haye  a  Jiigh  school  or 
vocatipi^l  school  edL:=ation  ire  pre- 
ferred Courses  in  ger.c^ai  marziemal- 
ics,  jr ::i:KaLgical  drav^         a:ia  shop 

^prt>vic  -     useful'  backE:roun:_ 

Pli.:rLeRers  maj^.^dvar  ce  tc  super 
sor,\  ^^rifttendc'rjt,  r  -si:~:L.:)r  r 
plast-:"Tn^  gonlractc  ^  v  b 
com'-  elf-emptoy!©9 


L'.ttJi 

jmpw.  ■■  r-.at"  oti'pfras%|^*-«;  :  nrougn 
np;  n  ^^^-'  ^^O^s-ySi!^        ess  a  re. 

vfft^  :^m  the^  :oVt:rJiac. 

'\Dtr»  '-r    -    worker:,>rn:  retiri:.  a;. 


^ost  -raining  autt:::^' 
'i  ccigpletion  of 

*  ^^^^ 

*n#  Jj|^;u.^ver,.many  pc.  r 
"■"alSiP  K  ,  A^orking  as  he 

v^ervirfg  and 
erut^.rti^zzed  plastere 

—  enticeship  pi^'i 
s-^-rti  Dy  local  join; 
ccniractors  and  unir 
Cf-iJ'Sist  of  3  or  4  years 
tr^ning,  in  addition  ic 
hours  of  annual  classr 
tion  in  drafting,  bluep 
and  mathematics  fc  i 
Training  is  extensi^  in 
prentices  start  with  hist 
Lrades  and  the  industry. 
learn  about  the  uses  of  plas  r 
and  many  other  concej)t 
job,  they  learn  about  lath  ba^^^ 
ter  mixes,  methods  of  pias 
blueprint  reading,  and  safet 
ees  follow  the  directions  o  ■ 
ceive  assistance  from  exp--  ■ 
plasterers. 

These  who  learn  the  traci 
mally  as  helpers  gain  onl; 
sics— mixing  and  applying  ^ 
They  usually  start  by  carryin.:  -r:.^ 


<h 


yt<  f 

CI  a 


■  ^  .    -  w  diliei: 
-  -    .ui-M:  of'  dVv  V'^ 
J  o  ""'Mi^Cer'  hr  ■ 
..as'te?^ii 


^ed  : :  r  ,re|i)(?v 

ntso  jseki  ^1  spm: 
sive'^new-  =^  ulMing   ^  n 
faces  whe^^':#ryv  .i.ll 
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aced  li 
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ers  sti 
older 
^ils.  Plas  J 
tr.ii  n]ore  e  ,3er 
n  curvec  sur- 
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'-fiSstninge  and  Working 
6^  ^  Condftions 
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L  nion  wase  r^'  :-s 
metropolitan  ar: 
an  hour  in  i  976 
the  average  wag 
arid  producti  1  w 
dustry,  exce:^  fa:rr:^ 
wage  rates  st.  ' 
paid  to  expL  er.^:*.: 
increase  periodic:.; 
ly  earnings  for  r^aist^ 
tices  afe  gener,\U  v 
rat^s  would  ind»-  t 
nual  number  c?'  hv  _  - 
can  be  advc  >i'. 
weather  and  : 
tion  activity. 

Plastering  reu 
standing,  stoor  \. 


for  plaste-ers  m 
^raeed  $9.^8^ 
s     'Ol;  twice 
r  :nsupe-visory 
in  pri^  ale  in- 
g.  Apr^  entice 
ji  hal  ne'rate 
plasterers  and 
however,  year- 

-:irs  and  appren- 
er  than  hourly 
ecause  the  an- 
that  they  work 

Tected  by  poor 

ons  in  construc- 

considerable 
_nd  lifting.  Plas- 
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terers  .-on:  outdo/brs  when  applying 
stucco  out  most  jobs  are  indoors. 

A  large  proportion  of  plasterers 
are  ^r^==??ers  of  unions.  They  are 
repr  tst— liiu  by  either  the  Operative 
Pla  (ere:-:  and  Cement  Masons'  In- 
ter:.' r-iaJ  Association  of  the  United 
Sta:-.  V  and"  Canada,  or  the  Bricklay- 
ers ons  and  Plasterers'  Interna- 
*tior:  .     nion -of  America." 


>^ources  of  Additional 
in(ormation 

formation  about  apprentice 
other  work  opportunities. 
ocaT  plastering  contractors: 
'    he  unions  previously  men- 
local  joint  union-manage- 
'vorenticeship   -ommittee;  or 
Rarest  office  of  the  State  ap- 
-  nip  agency  or  the  State  em- 
l^'^r  service. 

^  general  information  about  the 
*f  plasterers',  contact: 

-rs.  Masons^  and  Plasterers'  Im-erna- 
.  il  .Union  of  America,  ^815  15tr 
Vashingion,  D.C  20005 . 

lai    -L.  Association ^of  Wall  and  Ceil 
li!  tors/Gypsum  Dry  wall  Coni: 
nternbiional,  1711  Cbnnecii  - 
NW.,  Washington,  D.C-  20009. 

Plasterers'  and  Cement  Masons*  In 
.inu!::r:nal  Association  of  the  Uniteir 
jtf-    ncf  Canada,  1125  17th  St.  NV. 
Hs>     iton.  D.C^  20036. 


F 
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PLUMPERS  AND 


PIPEFITTERS 

(D.O.T.  862.381) 

Nature.of  the  Work  * 

•  Plumbers  and  pipefitters  in^all 
pipe  systems  that  carry  water,  steam;^ 
air,  or  other  liquids  pr  gaSe%  They 
also  alter  and  repair  existing  pipe 
systems  and  install  pluitibing  fixtures, 
appliances,  and  .  heating  and  refrig- 
eration units. 

Although  plumbing  and  pipefitting 
are  sometime^  considered  a  single 
trade,  workers  can  specialize  in  ei- 
ther craft.  Plumbers  install  water, 
gas,  and  waste  disposal  systems  in 
homes,  schools,  factories,  and  other 
buildings.  Pipefitters,  on  the  other 
hand,  install  both  high-  and  low-pres- 
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SHrc  pipes  that,  carry  hot  watfer» 
sU'^dtm,  and  other/Uquids  and  gases 
use  m  indus/rial  processes.  For  exa^}^ 
'pIc-  pipefitters  iestall^^e  complex 
pipe  systems  in  oil  rerfinerses  and 
.^.chcsnical  processing  pLrnts. 

hr:  eich  of  these  trads^,  installation 
teifmiques^  are  stmilsr  tfwcduse  the' 
ail  mwolve  pipes,  fiauc^tj^y^iid  valves 


iVToblems  ehcou^^w^d  m  one 
taBO&  are  similar  to  tVc^*^  in  anothe: 
H^mt  pipes  are  cori^ju'  cast  iror. 
..or  some  other  metal:  4Hters  may  be 
ptrntsc^  glass,  df'  othe-  non^metallic 
mukicnal..  .While    sores   iron  pipes 
come  ready  to  iiistal!  -other  naeta]  or 
plastic  pipes  may  ha^   to  -re  '"fitled" 
for  tine  job.  +9  fit  pips^     ^rkcrs  ma 
have  to  measure,  tts^r.      cl-:.  ana 
thread  pipes^  Jheti  h''^*    "raze  gu^' 
screw,  solder,  or  weK  :ii»^ti  losretn 

For  exacting  cuts    voncffrr  js;  ? 
pipecutter.'This  tool  las  a  .::nig  n^n- 
die  and  two  very  sharp,  1-  i    2-iii:  • 
steeNcutting  wheeL    Wo.rke-rs  se^  ^, 
■rate  the  twheels'  edges,  set    ne  ^nv- 
between  Urfem,  then  tigfr. ..'r  zb 
wheels  a^^ms^  the  pipe,  lii^trmin.-^ 
causes  the  sharp  edges  of  th  "^S 
^to  cut  just  into  tice  pipe's  suzll^i^^ 
opposite  ^ides:  L^ing  the  nancir 
leverage,  worke-':  rotate  *he 
causing  the  stee    wheels  co 
groove  in  an  ex^c:  line  arounc 
pipe.  To  cut  entirely  throuc 
pipe,  workers  repeatedly  tight 
wheels  and  rotate  trre  tool  ar*- .  ^  t*^«* 
pipe.  1 

To   prepare   pipes  ^that    will  rrt 
screwed  Vogether.  w'orke  s  sorre 
times  must  thread  pipes.  Threads 
the  grooves  .tha:  spiral  around  : 
ends  ofmipes  either  on  th*e    itside  or 
the  inside. ' 

Workers  thread  pipes  ivnn  a  p!  •  • 
threader,  a  tool  similar  to   he  pi; 
cutter.  The  pippthreader*has  one 
more  steel  cutting  dies  (like  rows  01 
teeth)  pitched  at  an  angle.  Workers 
fasten  this  tool  t6  the  end  of  a  pipe.  , 
As  they  rotate  4he  threader  around 
the  pipe,  the  dies'  pitched  angle  and 
sharp  ^dges  cause  the  threader  to 
move  along  "SS  it  shaves  a  groove 
around  the  pipe. 

Workers  also  mafy  bend  pipes  to  fit. 
around  obstructions.  To  bend  a  pipe, 
workers  fasten  it  securely  within  a 
binding  device  at  or  near  the  point  of 
the  intended  bend,  ti^en  apply  pres- 
sure to  one  end  of  the  pipe. 

o    ^    ■•  '  • 


cm 


'^  hen  the  ,Dipes  :.-^rer  pieces* 
Ere  ffeatcy.  wcrkers  -sni.  and  con- 
nect therm  ac'coTtfing  :o  u^t  instruc- 
-tionf  :n  blueprints.  ~r»r  Tiiay  have 
to  cifn!  bole*^  in  ceili- Triors,  and 
wails,  or  bHrrg^ste^  >u]r3arts  fi^m 
s:e'hrr^s  tio  position  the  r^r=s  proper- 
Iv  '  . 

■  Ucr  settr.ng  the  ^pi^>it:>-  :n  place, 
wo  Air'T>  conntect  them  T"rsy  insert 
the  er^  of  ;i  pipe  into  zr^  sliglvtly  ' 
larger  r  nd  jf  a  valve  r  properly 
^haj>e  :  connector.  Wc-s.zrs  then 
rmay  .»se  va'renches  to  scr  •  Threaded 
pir.;  .ij^tlv  together,  or  ^ay  glue, 
sc;£r<rr  of^^lrf  connectic.T  to  pre- 
veit  eaktt.  To  connect  sizirre  pipes, 
suite;  as  ^^ose  jn  build  gs  :ndustri- 
^p'rilar*^  work^ers  r  !p)gcther  the 
naised,  lars  '^r  zu:  ^ncf  i  of  pipes 
♦*nd  Aa!^^  cs.  - 

SoTT''  plu^  oers  pipefitters 
«V»rt;i.t-4ie  in  iga-  stearr. ,  ct  surinkler 
'rf  -'g.  'Jasfitlii-i,  install  ard  rrraintain 
M;  '  /"-tti'pRS  11"  d  ext'^nsions  uiat  con- 
v^  ot  .  ^  'irj.e  r-iair  witn  ire  Jines 
1:  ■  ng,  tv^  h.'  t:  "steHnrfitters^.-as-  - 
scitithie  I  ]nsT:ill  sr-^arr..  h^'^'  Waaler 
s^x'sncms  for  c  iKnrer^iai  ..-d  justri- 
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riiu.:.er  ntters 


iT  jiip'.tin  the  piping  for 
Aguish  I  n  J.     St  errs. 


^Ut..  and 

-Xt^l- 


Plumbers  and  pipefitters  use 
A/renches,  reamers,  drills,  braces  and 
aits,  hammers,  chisels,  saws,  and  oth- 
^.  handtoois.  Power  machines  often 
are  used  to  cut,  bend,  and  tnread 
nipes.  Hand-operated  hydraulic  pipe 
oendefs  also  are  used.  In  addition, 
^lumbers  and  pipefitters  use  gas  or 
*:.c'etylene  <orches  and  welding,  sol- 
esring,  and  brazing  equipment. 

Places  of;Employment 

Most  plumbers  anjJ  pipefitters — 
w->r>^  nur" Sered  about  385.000  in 

^6 — v,\.rK  for  plumbing  and  pipe- 
r:r-:n^  coniractots  engaged  in  new 

ns:~:  :tion  activity,  anc  work 
n\L  -1\  the  construction  site.  A 
sul' »^t^Tit;al  proportion  of  numbers 
arj  ^or^-empioyed  ot  work  fr  r  plumb- 
ing -  iiractors  doing  repair,  aiter- 
aticn-  r  modernization  work,  iome 
piirrrr-  -s  ins/all  and  maintain  ^ipe 
sv':.--fp  -or  government  agenci,e^  anc 
p  Tiiities.  and  som^  work  c-  h 

a^/  on  of  ships  ana  ainrrra: 
O-^-K  s  I::   maintenance  work 
af.:~::.    ^Jid  commercial  bulla :r:-i:: 
Fir ri::_er^,  in  particular,  are 
p|f~  m       maintenance  personnc  r: 
the   '^rr~oieum.  chemical,  and  r.^-^iZ- 


^lumblng  it  one  of  the  hlgtiett  paying  building  trades. 
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processing  industricsT  where  manu^ 
facturing  operations  include  the;  pro- 
ceding  of  liquids  and  gases  through 
"  pipes.  "  ^ 

Training,  Other  Qualifications, 
and  Advancement 

Apprenticeship  is  the  best  way  for 
plumbers  or-  pipefitters  to  learn  all 
aspects  of  these  trades.  A  large^num- 
^  ber  of  people,  however,  learn  plumb- 
ing  and  pipefitting  by  working 'for 
several  years  as  helpers  to  experi- 
enced plumbers  and  pipefitters,  and*' 
observing  and  receiving  instruction 
from  them. 

Most  apprenticeship  programs  Tor 
plumbers  and  pipefitters  are  spon- 
sored through  uni6n-management 
agreements  and  usually  consist  of  5 
years  of  on-the-jor  training,  in  addi- 
tion to  at  least  2 1  f  hours  annually  of 
related  classroom  instruction.  Sub- 
jects include  drafting  and  blueprint^ 
reading,  mathematics  applicable  to 
layout  work,  applied  physics  and 
chemistry,  and  local  building  codes 
and  regulations.  ^ 

On  the  job,  helpers  and  apprentic-., 
es  begin  with  simple  tasks  such  as 
carrying  materials  and  cleaning  up 
debris.  In  a  short  time  they  learn  to 
measure  and  «:ut  pipe,  "knd  later  to 
bend,  thread,  and  connect:^.  The 
most  difficult  form  of  connecting 
pipe  is  welding.  This  is  taught  toward 
the  end  of  training.  In  the  final  phase 
of  training,  he^pers  and  apprentices 
may  learn  to  estimate  costs.  . 

Applicants  for  apprentice  or  help- 
er joibs  generally  are  required  tott^at 
least  16  years  old  and  in  g^dri^^lp^s- 
iical  condition.  A  high  schoor^ft"  ypca-* 
jtional  school  education  gen^js^ly  is 
^recommended.  Courses  in  chentisfrj^ 
general  mathematics,  mechanical 
drawing,  physics,  and  shop  are  help- 
ful. Applicants  may  be  given  tests  to 
determine  whether  they  have  the  fne- 
>  phanical  aptitude  required  in  these  : 
trades.  To  obtain  a  plumber's  or, 
pipefitter's  license,  which  some  com- 
niunities  require,  individuals  must 
pass  a  special  examination  to  demon- 
strate knowledge  of  the  trade  and  of 
the  local  plumbing  cod^s. 
^ome  j)lumbers  afnd  pipefitters 
I  m^y  become  supervisors  for  plumb- 
ing and  pipefitting  contractors.  Mahy 


go  into  business  for  themselves.  As 
th^y  expand  their  activities,  they  may 
employ  other  workers  and  become 
contractors.  In  most  localfties,  con- 
tractors ar^  required  to  obtain  a  mas- 
ter plumber's  license.  " 

Employmenl  Outlook 

Employment  ^  of  plumbers  and' 
pipefitters  is  expected  to  grow  faster 
than  the  average -for  all  o^uipalions 
V^througb  the  mid-1 980's.  Thousands 
of  job  openings  are  expected  because 
of  employment  growth  and  the  need 
to  replace  plumbers  and  pipefitters 
who  retire,  die,  or  stop  working  for 
othef  r^^^oits^  v 

Emplbymenjt  Is  expected  to  grow 
mainly  as  a  resylt  of  the  anticipated 
increase  in  construction  activity. 
Furthermore,  plumbing  will  become 
more  importalit  in  many  types,  of 
construction.  For  example,  a  larger 
pcoportion  of  homes  will  have  air-* 
conditioning  equipment,  solar  heat- 
ing devices,  and  appliances  such  as 
washing  machines  and  kitchen  waste- 
disposal  equipment.  Chemical  and 
petroleum  refineries  and  coal  gasifi- 
cation and  nuclear  powerplants, 
which  use  ^pipe*  extensively  in  their 
processing  activities,  are  expected  to 
.expand,  thus  creating  additional  jobs 
'  for  plumbers  and  pipefitters.  Mainte- 
nance, repair,  and  modernization  of 
existing  plumbing  or  piping  systems 
also  will  create  employment  opportu- 
nities. 


"nual  earnings  of;Workers  in  these 
fields  are  among  the  highest  in  the 
building  trades  because  plumbing 
and  pipefitting  are  affected  less  by 
bad  weather  and  fluctuations  in  con- 
struction activity  than  are  most  othec 
building  trades. 

Plumbing  and  pipe'fitting  work,  is' 
active  and  »onietimes  strermous.^ 
These  workers  frequently  must^tand  . 

,  for  long  periods  and  occasionally 
work  in  cramped  or  uncomfortable 

^  positions.  They  risk  the  'danger  of 
falls  from  ladders,  cuts  from  sharp 
tools,  and  bums  from  hot  pipes.  The^ 
injury  rate  for  ^ploytees  ofplumb- 

,  ing,  heatii^,  and  aig-conditionin;g 
cpntractors  m  the  ^jcopltruction  in- 
dustry has  been  about  ^he  same  as~ 
the  average  for  contract  construction 
as  a^whole,  but  higher  than  the  aver- 
age?for  manufacturing.  , 

Many  plumbers  and  pipefitters  are 
members  of  the  United  Association 
of  Journeymen  and  Apprentices  of 
the  Plumbing  and  Pipe  Fitting  rndQs- 
try  of  the  United  States  and  Canada. » 
Some  plumbers  and  pipefitters  who 
are  contractors  are  members  of  tfie 
National  Association  of  Plumbing- 
Heating-Cooling  Contractors. 

Sources  of  Additional 
,  Information 

For  information  about  apprentice- 
ships of  work  opportunities  in  these 
trades,  contact  local  plumoing,  heat- 
ing, and  air-conditioning  contractors;  ~ 
a  local  of  the  union  mentioned 


Employment  growth  is  expected  to'    above;  a  local  joint  union-irianage- 


be  fairly  steady^^n  the  years  ahead 
sinc^e  plumbing  and  pipefitting^ are 
less  sensitive  to  ups  and  downs  in 
construction  activity  than  are'most 
other  building  tra<ies. 


/ 


Earnings  and  Working 
Conditions 


EKLC 


According  to  a  survey  of  metropol- 
itan areas,  union  wage  rates  for 
plumbers  and  for  pipefitters  in  1976 
averaged  $10.40  an  hour,  or  about 
'twice  the  average  wage  for  nonsuper- 
^isory  and  production  workers  in  pri- 
vate industry,  except  •farming.  Ap- 
prentice wage  rates  start  at  40  to  50 
percent  oY  the  rate  paid'  to  experi- 
enced plumbers  or  pipefitters  and  in-^ 
crease  as  they  gain  experience.  An- 


ment  apprenticehip  committee;  or  * 
-the  nearest  office  of-the  State  em- 
,  ployment  service  or  State  a'pprdin*-  ^ 
ticeship  agency.  * ;  J 

For  general  information'abdut  the 
work  of  plumbers,  pipefitters,  and 
sprinkler  fittersj  contact: 

National  Association  of  Plumbing-Heating-  • 

Cooling  Contractors,  I0i6  20th  St.  NW., 
^    Washington,  O.C.  20036. 

National  Automatic  Sprinkte^nd  Fi^  Con- 
trol Association,  P.O.  Box  y  19,  Mt.  Kisco, 
\    N.Y.  10549. 

*  Uniifed  Association  of  Journeymen  and  Ap-  ' 
prentices  of  the  Plumbing  and  Pipe  Fitting 
Industry  of  the  United  States  and  Canada, 
901  Massachusetts  Ave.  NW.,  Washing- 
ton, D.C.  20001. 
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t  Occupation  Ai.  outlook  «  a  r  ^  ^  tisik>fc 


'  ROOFERS 

_    (D,O.T,  804,28  U  843.844,  and  - 
866.381) 

:  Nature  of  lh«f  Work  , 

«  A  leaky  roof  can  cause  damage  to 
ceilings,  w a Hs,  apcr  furnishings.  To 
keep  out  water,  ri)bfers  apply  materir 
ais  «uc1i  a.s  aspir&lt,  felt,  shingles, 
slate,  and  tile  to.  the  roofs  of  build- 
irigs.  These  workers  also  waicrprobf 
waJIs  and  flocm.  • 
Roof^  work  with  various  kuhds  of 
-  roofing.  To  apply  composition  roof- 
ings sucli  as  tar-and-gravel,  roofers 
first  mwure»  cut,  ?ind  place  strips  of 
tarred  felt  over  the  entire  surface. 
Next,  they  pour  hot  tar  from  a  bucket 
and  mop  th^  tar^  over  the  felt  and 
8<feams,to  seafthem  and  make  the  sur- 
face watertight.  They  repeat  the  first 
two  stejps  to  build  up  the  tliickneSs  of 
the  tar.  For  the  last  coat,  they  use  a 
broom  like  device  to  spread  a  hot 
mixture  of  thick  tar  over  the  surface 
Finafty,  they  add  gravel,  which  sticks 
firmly  to  the  tar.  - '  ^ 

When  applying  asphalt  sfiinjgles, 

'  another  type  of  composition  roofing, 
roofers  first  lay,  cut,  and  tack  three- 
foot  strips  of  rodTmg  felt  lengthwise 
over  tl|e  entire  roof.  Then,  starting 
from  the  bottoni  edge,  they  overlap 
.  and  nail  succeeding  rows  of  asphalt 
shingles.  Workers  measure  and  cut 
the  felt  and  shingles  to  fit  around 
comers,  pipes,  and  chimneys.  Wher- 
ever; two  roof  surfaces  intersect, 
roofers  cement  or  nail  flashing  (strips 

•     of  felt  or  metal)  over  the  joints  to 
make  them  watertight. 


ERIC 


L  roofer's  work  ma^  b*^««p«ciaWylk>t  dur- 


Roofers  also -use  mefel,  tile,  and 
^  slate.  They  build  metak  roofs  by  sol- 
dering, together  metal  sheets  -and 
i  nailing  them  over  the  wood  IheatH- 
'  ing.  To  install  tile  and  »slate  roofs, 
they  place.a  covering  of  felt  over  the 
wood  sheathing,  punch  holes  in  the* 
slate  or  tile,  and  nail-it  to  the  sheath- 
ing. EacIT'fow  of  siate  or  tile  overlaps 
the  preceding  rov.    Finally,  roofers 
.   cover  exposed  naiiheads  with  cemtni 
to  prevent  rusi  and^  water  leakage- 
They  use  hancitools  such  as  ham- 
meyftoofing  knives,  mops,  and  (talk- 
ing guns.  ' 

Some  roofers  also  \yater proof  a'hc 
damppixK^f  masonry   and  concrete 
wajls^^fnd  floors.  To  prepare  surfaces:  ^ 
for  waterproofing,  they  ham^^er  anc 
chisel  away  VoughV  spots  or  removt.\ 
them  with  a  rubbmg  brick  before  • 
hirushing  on  a  coatVof  liquid  ^^ter- 
proofing^compoundi/They\  also*  may 
paint  or  spray  surfacfes\\^ith  a  water- 
proofing material  or  ^il  waterproof- 
ing fabric  to'  sui;faces.  When  damp- 
proofing,  theyeusuajly  spray  a  boating 
of  tar  or  asphalt  on  interior  or  exteri- 
or surfaces.^  \ 

r  ■ 

Places  of  Employment  I 

Aboiit  90,000  roofers  wece  em- 
ployed* in  1976.  M^ost  worked  for 
roofing  contractors  on  construction 
or'cep'air  jobs.  Some  worked  for  busi- 
nesses and  government  agencies\hat 
do  their  own  construction  arid  repair 
work.  A  few  roofers  were  self-em- 
ployed: ^ 

Training,  Other  Qualifications, 
and  Advancetnenr 

A  3-year  appren*ticeship  pro- 
gram— usually  sponsored  by  a  local 
unioli-management  committee — 
generally  provides  the  mo^  niorough 
training  for  this  trade.  Howe^r,  the 
majority  of  r(>ofers  acquire  their 
skills  informally  by  working  as  help-/ 
ers  fbr,e;cpeirienced  roofers.  ' 

Helpers  learn  the  trade  onjthe.jobe^ 
They  start  by  carryiiig  equipment 
and  material  and.  by  lerecting  scaf- 
"  folds.  Within  2  or  3  months  they  arfc 
taught  to  measure,  cut,  and  fit  roof- 
ing materials  such  as  felt.  Soon,  tHey 
are  able  to  lay  asphalt  shingles.  After 
a  year  or  so,  they  learn  to  lay  and  fit 
tilei  and  eventually  slate.  Whether  or 
not  helpers  learn  to  dampproof  or 


waterproof  depends  upry    the  cii^- 

'ployer. 

The  apprenticeship  pr 
erally  consists  of  a  rriini 
h0urs  of  cTi-the-job  trainflfe  li-  ^tal?^ 
in  addition  ::o  t44  hour?  vlaaJRorm 

.  instruction  in  subjectr  ^rjchi  as  ^ii^- 
print  reading?  mathenxiirrvs,  and  s-^j|i* 
ty.  On-the-job  training icat  upjJ-  •  <  -ic- 

'es.is  siini^atr^to  tha  f0'»  hdr  .vTS. 
except  that  fhe  'apprErn»<  t-shnp  pro-  ♦ 
«^m  is  broaner  and  nr      strueturcc        y  ^ 
Ear  ^example,  apprer«.  h     work  on 
s()ecific  ar=as  of  roofia  ^  tc    '^Dcdlf  »c 
periods.  They  also  i^^xi  ♦^v  \ 

'  prodf  and  vtaterproof 
For  those  Jiterestec 
rbpfers^V  a  hmh  ^bool 
itsV  equivalent   is  held 
ccmVses  in'^nrtechancial 
*basic  nJathematics. 
condition  and  a  goorf 
aff&e  also  ace  impcrtar  -  '-^^r* 

cants  far  apprennce^hip  x>rogr«  rrs 
must  be  at  least  1    yv\\^^  oirt^ 

Rpofers  may,aduan  '>  suc'^crviic:  r 
or  to  superintenecr  rsofimg 
contractor.  Alfe.  trn^^-  .*ia\%  cnttr- 
business  for  themseiX^  ?«.  ««»d  ciiirc  - 
er  roofers.  « 

Emproymon  Ou^olr 

^mployihent  of  rc»> 
%^  increase  faster 
for  all  o<5cupations 
^1980's.  More  roofe 
due  to  the  Jongrun 
struction  activity.  ' 
and  repairs  dn  existing 
vide  most/of  the^wr  -' 
n^mpp^ofing  anr 
however,  will  provi- 
proportion  of  roofe 
the  job  openings  r 
ployment  growth,  s 
arise  from  the  need 
enced  roofers  who 
worjjfpl^  for  other 
construction  aativn   ft.  4|iiuates,  how 
ev^r.  job  openi/igs  pientifiifin 
some  years,  scare  thers.  Jobs 

should  be  easies  >nd  during 

sprin^^and  sumimr-  r^ine  roofing 
wdrk  picks  up  a:  n  v  eather  be- 
pomes  warmer. 


\ 


Earnings  and  Wi#«rKlng 
Conditions 


In  97^,  union  roofer  i.in  metro-' 
politan  areas  had  estimauiid  average 


2  Si. 


:  wages^bf  fSSibO  an  Itoiar  ^ 
twice  tfilliMil^ 
— aagnsupei  ^  #31^''  pg 

an  ki  prhiVitt  oDdniUo  ,  exaMaa^  tans- 
•  'm^  YeaxN  taanhagsjfbr  niaiirr!  and 
,  aapwntiaiL  aowever.  HLMnally  are 

oAllr  be'cMise  lihe  awpaan^giiil^i'  i  o( 
( the|F  wmekK^emn  Jht  at^y^rsely  af- 
bra  weattfac'  4Ht  Quxrnu- 


I  iiaxoi 

of  Mted 

:-'::eceive  inasMes 

oiau  t  xirvolvcF  ^  *  lot 
wont  -a«i-cinubiafc  n  miaii)  miiif  ^Uiat-'- 
tnn  Gofers  nsi^^HijavRc-  frar  slips 
orfflrii^froir  «ci4lbld?  o:  roas^  and 
toe  to  ^  !«tdoj»rs  ^  <:  types 
of-wcadier,  pairttt^larf|JI«hri*r  making 
•fepass.^  The  *c-t^  ma^  fe^  specially 
h6t -owing  ttkt  %himmmlfk>x\t\s. 

hlOKv^  rooton  m«j«be=^  of  tfese 
Untei^  Slate,  Ti||^  asfarCor^ posit jon 
RoOCRsi,  I^tmp  aiirr  W*.Uerproof 
Wossrs  Aaooriafton 
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SourcMi  AdMlNMi 

inforoidtiDn  aboai  r '^fing  asj-y^^^"^ 
prmiKeships  o»r  w«ork  opTOrtui\ities 
in  iniB  trade  .contact  lo:  mi i  roofing 
cwv^ctorr  a.  }*tocal  of  the  <^ion  pre- 
vJOUfiiy  mctaiioned;  a  'real  joint 
uiiioK>mani;KlS%itent  ap;p  rent  ice  ship 
ooinnuttee;  <>•  die  nearest  office  of 
te  ^n*ajioymeni  service, or 
ship  agency .  - 
jn  about  the  work  of 


Msha«t*in«t«lj 


RooOhg  Contracton  /association^ 
N  J^lteriem  Ave,  Oak  Park*  HI. 
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-HfETAL  VM>RKERS 
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and  .884) 


joi  ttm  Work 


specialize  in  either 'shopwork  or  am- 
site  installation;  others  do  both. 

Sheet-metal     workers  fabric«2« 
much _pf  the  metal  at  thje  ahop.  Worn 
ing  from  blueprint  spe^ificationr^ 
ythey  measurer^ut*  bend,  shape,  a»d 
astep  most  of  the  pieces  that  will  bo  - 
used on  the  job.  Tapes  are  used  fr 
measuring;  handtshe^ts,  hack  sawi^ 
and  power  saws  for  cutting;  and  sp«^ 
-^cially  designed,  heavy  .steel  presses 
for  cutting,  bending,/and  shaping. 
Once  the  metal  is  measured.and  cut. 
workers  then  bolt,  cement,  rivet,  sol- 
(fer.^r  weld  the  seams  and  joints'to- 
ge^er  to  form  ducts,  pipes,  tubfes, 
ana  other  items. 

At  tSe  construction  site,  shftt- 


Sffeet-msfcal  workers  fabricate  and 
instail  shetur-metal  duots  for  air-con- 
ditkming.  heating,  and  yentilating  -  metal  workers  usually  jyst  assembte 
systems;  flat  metal  for  kitchen  walls  and  install  pieces  fab ri^:ated  at  the 
and  counters;  and  stamped  metal  for  shop.  Sometimes,  however,  workers 
roofiag  and  siding.  Some  workers    make  parts  by  hand  at  the  worksite, 


f  Inahopwork. 


Immmers,  shears,  and  dhills. 
W)9d^ers  .install  ductS,  pipes,  and  ^ 
ttfbes  by  joining  them  .end  to  end  and  it, 
hsmgirig  them  with  m^etal  biBces  se- 
cumd        ceiling  or  a  wall.  To  hold 
the^ieces  together?  workers  son>e'^ 
timenbolt,  glue,  or  solder  the  con- 
nec^tims.  .  v  ' 

Mouled  and  pressed  sheet-metals, 
such  M  roofing  and  siding,  usually 
are  measured  and  cut  ^on  the  job. 
After  SKuring  the  first  panel  in 
place,  \Acurkers  interlock  and  fasten 
grooVcd  ^dge  of  the  next  panel 
tmto  the  Hooved  edge  of  the  first, 
^ey  nail^e  free  edge  of  the  panel 
:jy  the  structure.  This<;two*8tep,  pro- 
cess is  lepented  for  each  additional' 
i>anel.  Firflw^it  join ttf»  along  cor- 
ifiers,  andWoiM  window^  an^ 
workers"  fasteaVmachine-inade  mold- 
for^  neat,\nnished»e!ffect. 
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PlacM  of  Emplo9«i«nt  * 

.  Shect-metol  workers  jn  the  con- 
struction industry— who  numbered 
about  65,000  in  1976 — are  employed 
mainly  by  contractors  who  specialize 
in  heating,  ncfrigeratkm,  and  air-con- 
ditioning equipment,  land  oy^eneral 
contractors  cngageo  m  residential, 
indlustna],  and  comnmrpjrciai  building. 
Additional  sheet-riK-^i  workers  are 
employed  govemr>4fcir agencies  or 
busindrsses  tkat  do  tmeir  own  con- 
struction a»rf  altet^n  -  work.  Very 
few  ar(^seI^-^'*nplovcrcL 

/Shcct-me^»  ^ortaz  are  employed 
ftroughout  -i'untT}  .  but  jobs  are 
concentrater   -i^  -^woijolitan  areas. 


Traininfk. 


Oualifications, 


•nci 


ent 


I  workers  have 
by  working  as 
id  being  taught 
The  major- 
rned  through 


riiac.  heljieES  leave  ihe  shr^  and  go 
ou:  on  me/job  to  letarn  installation. 
^     -applicants  for  jobs  as  apgffrentices 
nr  leipers  should  be  in  good  physical 
«.wnditk)n  and  have  mechani  :al  apti- 
ZU&.  Apprentices  shoui^d  na\  t^^a  high 
'     ttooKoT  vocational  scnoo.  educa- 
T   or  equivalei)t  L-ducation-. 
. -rses  in  mathejnatic:  :necnanical 
tv-in^,  and  shop  prov  :e  a  nelpful 
naciaround  for  learnin::  rjhe  trade. 

Snteet-metal  work€r^  construe- 
■;o~  rrray  advance  to  succ  •  isor^  jobs 
m-d^   lo  into  the  conr—^cting  busi- 


Many  •:Aii^t<-m< 
acquired  ^.=s:=r  si 
helpers,  c'^-^ervii 
by  experifarced 
ity#  howc^r,  hav 
apprenticft&Aip.  wf'ich  provide<^  the 
most  thoTwi«h  tran»^fng. 

The  api»fur.:icesr2(!p  program  usual- 
ly consist        4  \c:^Ts  of  on-the-job 
ft  training,  rr,  >KiditL*^  o  related  class- 
room insru  -^ciioL     In  th^  job,  ap- 
prentices    »Tn  'jz  u.ae  the  tools,  nia- 
chines,  te2ca>ment.  and  materials  of 
thejrade^    ~  the  first  2  years,  they 
learn  to  —  sasure,  cut,  bend,  fabri- 
cate, anc  instaii  sneet-metal.  They 
begin  wim  duct  work  and  gradually 
advance- to  fabricating  "S'ecorative  ^ 
pieces.  Toward  the  endj^ftheir  train- 
ing,^they  icam.to  use. materials  such 
.  as  plastics  and  acoustical  tile,  whiqh  * 
may  be  substituted  for  metal  on  some  * 
Jobs.  Classrjpom  instruction  cov«ei;s 
subjects  3uch  as*draftir^,  b'lueprint 
reading,   mathematics,^  and  first-aid. 
Safety  Is  stressed  throughout  the  pro- 
!  gram,  in  addition,  Apprentices  learn 
the  relationship  between  shqet-metal 
work  and  other  construction  work. 

Workers  who  piol&  up  the  trade 
informally  usually  begin  by  carrying 
metal  and  cleaning  up  debris  in  a 
metal  shop.  While  there,  they  learn  . 
about  ifiaterials  and  their  costs  as 
well  as  tools  and  their  uses.  Then,  a^ 
employers « permit,  helpers  lekrn  to 
set  sy/itches  and  operate  levers  on 
machines  that  bend  or  cut  metal.  In 


ERiC 


:3aploy  m  ent^  utiook 

-  -^.*vment  of  sheet-metal  work- 
rs  ^  t/^struction  is  expected  to  in- 
rrea  ;^  uoout  as  fast  as  the  average 
.or  L^i^ccupations  through  the  mid- 
;98r  .  :  "1  addition  to  jobs  from  em- 
ployment growth,  many  openings  will 
aris;  it:  experienced  workers  retire, 
die    "*  *ave  work  for  other  reasons. 

oulatidn  and  busmess  grow^ 
mi  eet-metal  workefs  will  be 

new  r:LO  install  air-conditioning  ana 
he*  i  duct  work  and  other  sheet- 
rr  -  uroducjts  in  new  houses,  stores, 
o^"  and  other  buildings.  The  de- 
m^  t  for  air-conditioning  sy^'ems  in 
QiasTf  buildings  also  will  boost  em- 
pii't  vjent  growth. 

iOugh  employment  is  expected 
jrease  over  the  long  run,  job 
openings  may  fluctuate  from  year  to 
year  due  to  ups  and  downs,  in  con- 
struction activity.  When  construction 
activity  is  depres^d,  jobs  for  shee,t- 
metaKworkers  may  oe  available  in 
Qther'  industries. 

Earningr>and  Working 
Conditions  ^ 

Union  sh^et-metal  workers  in  met- 
ropolitan areas  had  estimated  aver-' 
age  wages  of  $  1 0. 1 0  an  hour  in  1 976. 
This  is  about  twice  the  average  for 
production  an^  no ns'uperviso'ry 
workers  jn  private  industry,  except 
farming.  Sheet-metal  appr-.ntices 
generally  start  at  45  percent  of  the 
rate  paid  to  experienced  workers  and 
receive  periodic  pay  raises.  ^ 

Many  sheet-metal  wjorkers  spend 
considerable  tinie  at  the  dbnstruction 
site,  working  either  indoors  or  ouj|t- 
dooVs.  Others  work*  primarily  in 

-  ■  2&6-  r 
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sfaop^i  joing  .'acnricatmg  and  layc^ut 
work.  <- 
W hen  i nst:  : iusl  z' rte rs  and  sky- 
lights, th^ey  v.-  "  \  Tiigr.  above  gfound. 
When  installkv  ation  and  air- 

coniditioning  sv  stcirs  they  may  work 
in  awkward  an*  rzrmped  positions. 
Sheet-metal  wo-^^rs  risk  cuts  and 
bums  from  maM  -jsii,  and  ^.ools.' The 
injuiry  rate  for  '••:Trrs  ip  this  trade  is 
.  higber  than  the  "n*age  for  ail  con- 
struction worke^'  * 

A  large^prop:  TTio'ii  of  sfiieet-metai 
workers  ate'  mrsrraers  of  the  Sheet 
Meial  Workers  -^frmatioral  Assqci- 
a^on. 

Sources  of  ^Mlditionai'  f 
\^  Infonution     .  ^ 

For  more  inrormation  abput  ap- 
prenticeships c-  ther  v^efrk  opportu- 
nities-, contact  oca.  sheet-metal  con- 
tractors or  hearing  refrigeration,  or 
air-conditioning  contractors;  a  ocal 
of  the  union  mentioned  aD«oKe;  ^-  lo- 
cial  jo inT  igi ion-management  appren- 
ticeship cbmmit^st  or  the  nearest  of- 
fice of  the  State  employment  sc^ice 
or  appreilticeshir  agency  . 

For   general     nformation  about 

«heet-metal  workers,  c^'tact: 

s 

Sheet  Metal  and  Air  Cq/idttioiling  Contrac- 
tors' NationaJ  Association,  Inc.,  8224  Old 
Courthouse^ Rd.,  Tysoit?  Comer,  Vienna. 
•  Va.  2^180. 


TILESETTERS 

■i 

(D.Sis;^6 1.781) 

Nature  of  th^  Work  X 

In  ancient  .Egypt  and  fKomeN  tile) 
was  used  for  the  design  and  constrb«^ 
tion-  of  mosaics — an  art  form  Rising 
/small,  decorative  ceramic  squares,^ 
Today,  in  a'fa^ion  similar  to  that  of 
the  ancient  artists,^  tilesetters  apply 
tile  to  floors,  walls,  and  ceilings. 
To  set  tile,  which  ranges  in  size 
''^rom  1/2  inch  to  6  inche^s  sq^uare, 
workers  in  this  trade  use  eithe/  ce- 
-ment  or  mastit,(a  very  sticky  paste). 
>yhen  using  cement,  tilesetters  first 
must  tack  a* support  of  screenlike 
mesh  to  ^he  floor,  wall,*  or  ceiling. 
They  mix  a  coarse  cement,  spread  it 
onto  the  screen  wjth  ^  trowel,  and. 
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Abput  1  oiit^f  5  tll«s«tt»rs  Is  s«H-«mploys<l. 


\ 


\ 
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.with  a  ral^elike  device,  scratch  the 
surface  of  the  wet  cement.  After  the 
cement  has  dried  workers  trowel  on  a 
richer  coat  of.  cement,  working  it 
b^cb^nd  forth  in  sweeping  motions 
until  it  is  smocfth  and  even. 

When  using  mastic  to  se'ttile,  tile-' 
setters  need  a  flat,  solid  surface  such 
as  dry  wall  or  concrete.  Workers* 
spreai(t  the  mastic  with  a  tooth-jedft^ 
metal  trowel  to  create  tiny/riY 
the  mastic.  When  thp  tile  is  set/onto 
the  ridged,  i^reates  a  suction  that 
helps.hold  the  tile. 

Since  tile  is  of  various/colors, 
shapes,  and  sizes,  workers ^^metimes 
prearrange  the  tiles  on  4  dry  floor 
according  to. a  specific/d  design.  This 


zfllows  workers  to  examinf  the  pat-, 
tern  and  make  any' neces^ry  chang- 

eS:.        .  '  I 

Whether  or  not  the  tiles  are  preai^- 
rajnged,  tilesetters  place  each  tile 
onto  the  cement  or  mastic.  Some 
tiles  are  cut  with  either  a  m^^hine 
sav^  or  a'^pecial  cutting  tool  so  tne^ 
can  fit  mto  corners  and  around  pipes, 
tubs,  and  wash  basins.  Once  the  tile  is 
placed,  tilesetters  gwjtjy  tap  the  sur- 
face of  ;.the  ^iles  with^  small  block  of 
woQii  so  that  all  the  tiles  rest  eveq|Iy 
and  flatly.  * 

When  the  cenlenf  or  the  masticlia^s 
''set'*  behind  the  tile,  tilesetters  use  a 
rubber  trowel  to  cover  the  tile  and 


-the  joints,  with  gsput— a 


very  fine 
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cement  mixtmre.  The^  then  scrape 
t±e  surface  with  a  aober-edged  de- 
-fies^  .called  a  ^quecrgee.  Thife  action 
saiely  removes  grout  froim  the  Tace  of 
tiles,  forces  it  imo'^ the' joints,"  and 
reaioves  any  excess.  Before  the  grout 
dries;  workers  w^sh-^e  surface  with 
water. 

Pifices  of  Employment  . 

Tilesettecs — whc  Tiiimbered  about 
36,000  in  197^ — ;i-e  employed 
ntaunly  in  ponresicrien^ia-L  construction 
;|  projects,  such  as  schools,  hospitals, 
azjc  public  and  commerciar  build- 
imgs.  A  significant  propKjr^ioli  of  tile- 
setters—7  atv>ut  one  out  of  five — are 
^  se|f-emi^loycd. 

Iril^tter?  are  employed  through"^- 
out  the  country  but  are  found  Is^rgely 
iir  the  more  popula^d  urban  areas. 

Tralhing,  Othar  Qualifications, 
and  Acfvan^cemei^  . 

Most  training  authorities  recom- 
mend the -comple^on  of  a  3-year  ap- 
prenticeship program  as  the  best  wsyr 
to  learn  tilesetting.  A  sub^stantial pro- 
portion of  tilesctter^  however^  ac-  * 
qiiire  their  skilk  mfonnall^bj^ork-- 
ing  as  helpers  and  being  taught  by 
expetienoed  workers.  o 
Tlfe  ai^prenticeship  program  genr' 
erally  ^nsists  of  on-the-jdb  training 
and  relate^Mj^Mroom  instruction  in 
subjects  ,^BPbs  blueprint  reading, - 
ayout  wlWfind  basic  mathemati^.^ 

Apprentices  begin  by  learning  the 
names  of  tools  and  how  to  use  them,. 
Within  a  short  time  they  are  tauglU^  . 
TT}ix  and  apply  cement,  then  to  Wpp 
mastic.  Later,  they  learn  to  cu^tile  . 
and  install^it.  ' 

Those  whqjearn  informally  g^ner^» 
ally  receiveMess  thofough  training. 
They  start  by  carrying  supplies,^ 
cleaning  work  areas,  and  wa^irn^  off 
the  finished  tiI6.  Depending  on  the 
employer,'-i  help^^may.  learn  to 
spread  cement  or  mastic.  Evehtually,  « 
a  helper  is  taught  to  cut  and  set  tife.. 

When  hiring  apprentices  or  help- 
ers, emplojier^  usuaUy  prefer  high 
school  or  vocational  scbool  gradti-' 
^tes  who  haVe  had  Cou^se^  in  general 
mathematics,  mechanicaj  drawing, 
and  shop.  Goo4  physical  Condition, 
manual  dexterity,'  and  V  good  sense 


V  ^  - 


'  orcolor  harmony  also  arc  j»jrtant 

asseCs.  v 
^^Skilled  nlesetters  m^j  oc^^fne  su- 

p^rvi^^  or  start  their  r^vn  cianiract- 
•  ing  l)usiqesses. 

Empldym«nt  OuaUbok 

Employment,  of  tilcse^rs^^  i;s  ex- 
pected to  increase  abcisr  fast  as 
th^  average  for  all  :*ccU::nauons 
through  the 'mid- 1980*^  While  em- 
ployment grow^th  will  provide  some 
new  job  opportunities,  ciost  will'  re- 
sult from  the  need  to  replace  tilese(> 
ters  who  retire,  die»  or  leave  the  oc- 
cupation ^pj*  other ^re.a£Sons.  Because 
tilesetters  ^  a  small  occujpation,  how> 
ever,  there  will  be  relatr;vely  f6w  job 
^  openings  annually. 

Population  and  busir^ess  growth  is 
expected  to  cause  an  iircrease  in  the 
construction  of  houses  and  other 
buildings,  thus  incr- "^ssing  the  de- 
mand' for.  tilesetterti^  The  trend 
toward  two  tile  bathro^Tmii  or  more  in 


X 


houses  and  apartments  also  will  spur 
employment  in  this  trade. 

Earnings  and  Working 
Conditions 

According  to  1976  estimates  df 
union  wages  in  metropolitan  'areas,, 
hourly  rates  for  tilesetters  averaged 
$9.35,  or  about  twice  the  hourty  rate 
paid  to  nonsupervisory  and  produc- 
tion workers  in  private  industry ,.ex- 
cept  farming.  IJourly  wage  rates  for 
apprentices  start  at  about  50  to  6(^ 
^percent  of  the  rate  paid  to  union 
workers  and  increase  periodically. 

Since  tilesetters  work  mostly  in>t 
doors,  the  annual  number  of  hours 
they  work  generally  is  higher  than 
some  of  the  other  contruction  crafts. 
This  difference  may  be  reflecte^  in^ 
added  annual  earnings. 

The  principal  unions  organizing 
these  workers  are  the  International 
Union  of  Bricklayers  and  Allied 
Craftsm^;  and  the  International  As- 
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sociation  of  Marble,  Slate. and  Stone 
Polishers,  Rubbers  and  Sawyers,  Tile 
iand  lCfarble -Setters'  Helpers  and 
Marble  Mosaic  and  Terrazzo  Work- 
ers' Helpers.       .  ^  . 

Sources  of  Additional  / 
Informatlorr 

For  details  ^bout  appraAticeship  or 
otljer   work    opportunities   irf-  this 
trade,  contact  local  tile  setting  con- 
tractors;  locals  of  the  unions  previ-  ' 
ously  mentioned;  or  the  nearest  oft- 
fice  of  the  State  employment  servic^* 
or  State  apprenticeship^  agency. 
•  For  general  information,  about  the 
work  of  tilesetters,  contact: 

International  Union  of  Bricklayers  and  Allied 
Craftsmen,  International  Klasonry  Ap' 
.^-^  prenticeship  Trust.  815  ixh  3t  NW., 
Washington.  D.C  20005. 

Tile  Contractors'  Association  .of  America, 
Inc..  112  North  Alfred  «St..  Alexandria. 
Va.  22314. 
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OCCUPATIONS  IN  TRANSPORTATION  ACTIVtTjES 


The  transportation  industries  offer 
a  wide  range  of  career  opp<$rtuni ties. 
Jobs  iQ  air,  rail,,  highway,  and  water 
transportation  vary  from  those  that 
^require^littl^  education  'fb'  te<;hnical 
Und  administrative  positions  that  re- 
quire at  least    college  degree. 


Although  this  field  includes  a  vari- 
ety  of  jobs,  almost  half  qf  the  workers 
provide  transportation,  by  driving 
buses  and  trucks,  flying  aircraft,  or 
operating  trains  and  sbipsJ^TK^  rest 
of  the  workers  in  this  industry  pro- 
vide the  cquiflless  support  ^ervjces 


'Occupations  jA-transportation  activities,  1976 


3V2^// of  total  employment 
-  in  ^Mr  ocdupations 


•that  are  needed.  For  example,  some 
employees  deal  diij^ctly  with  custom- 
ers—flight attendants  and  reserva- 
tion agents  assist  passengers  and  rail- 
road station  agents  arrange* to 
transport  cargo  for  businesses.  Other 

^  workers,  such  as  airplane  mechanics, 
truck  mechanics,  and  railroad  shop- 
woricers  are  needed  to  keep  transpor- 
tation equipment  in  good  working 
condition. 

As  our  economy  expands  and 
population  grows,  demand  for  freight 
and  passenger  service  will  ri$e',  a»d 
more  trans{)ortation  workers  will  be 

.neede<^  Employment^rends  will  vary 
among  theidiisipnjnt  m^es  of  trans- 
poctation,  however.  Employment  ij^ 
ipost  ^ir  and  highway  transportation 
jobs  will  increase,  while  employment 
in  the  merchant  marine  and  most 
jobs  with  ill  the  railroad  industry  will 

^decline.'  Even  in  mo^  declining  occu- 
pations, however,  new  workers  will 
be  hired  to  replace  those  who  retire, 
die,  or  tran^r  to  other  fields.  ^ 

^    ThQ    transportation  occupations 

'  mentioned?  in  this  introduction,  jas 
well  as  many  ihore,  are  described  in 
detail  in  Xhe  following  sections.  - 


-\ 
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AIR  TRANSpjbFiTATIQN  OCCUPATlbNS 


c 


( 
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Air  transportation  ofTers'^excellent 
opportunities  for  persons  of '^arying  ^ 
skills^    training,*  .and  experic^ic^!.^^ 
.Working   conditij^s  geoerally  are 
good  and  Oie|>ay  is  fairly  higli.  Many 
^|||^loye^>  have  an  opportunity  to  ' 
travel,  either  on  the 'job  or^'bf  cause 
they  aref  ^^ntitled  to^  fly  at  reduced 
fares  on  most 'airlines.  ' 

Through  thjp  OUd^SO's,  employ- ;> 
ment  in  air  transportation  occupa- 
tions as  a  y^hole  is  expected  to  grow 
*bs  the  riumbtff  ofjplanes  increases.  In 
addition  to  job  fpenings  created  by 
growth,  many  new  employees  will  be' 
hired  to  replace  those  who  retire,  die, 
or  ^p  working  for  other  r/ksons. 

The  individual  statements  that  fol- 
low describe  the  occupations  'most 
closely  associated  with  flying:  ^ir- 
plahe  pilots,  flight  attendants,  air- 
plane mechanics,  air  traffic  control- 
lers, and  Reservation,  ticket,  and  7 
passenger  agents.  ^ 


AIR  TRAFFIC  / 
.  CdNXRQLLERS  ^ 

(D.O.T.  193.168), 

Nature  of  the  Work  ' 

Air  traffic  controllers  are^  the 
guardiank  of  the  airways.  Controllers 
keep  track  of  planes  flying  within 
their  assigned  area,  giving  pilots  ^in- 
structions that  »wiJl  keep  the  planes 
separatecf.  Vhejj/immediate  concern 
is  safety,  but  within  this  framework, 
controllers -musi  direct  planes  effi- 
ciently to  miniomize  delays.  Soi^e 
regulate  airport  traffic;  others  regu- 
late flights  between  airports. 

From  the  con tr o  1  t o wer^  ^a i rp o  r t 
traffic  eontrollei^s  can  see  tjie  platies 
that  are  on  the  ground  and  in  the  aif 
nearby.  Planes  that  are  farther  a w*ay 
or  at  a  higher  altitude  show  up  6n  the 
radar  screen.  As  planes  appro£^h  an 
airport,  pilots  ^adio  ahead  to  inform 


Keen  competition  is  expected  for  the  relatively.  sYnall  . 
numt^  of  openings  in  airTransportation  occupations -^w^ 


Average  annual.openings,  1976-85  (in  thousands) 
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the  tower  of  their  presence,  and  rer 
<tu6stj>ermission  to  l^nd.  If  the  wayis 
clear,  controllers  direct  the  pikffs  to 
a  runway;  if  the  airport  is  busy,  con- 
trollers fit  th^  plane  Into  a  traffic ^at- 
iern  with  other'iaircraft  waiting  to 
land.  They  also  provide  pilots  with 
information  about  conc)ition$  at  the 
airport,  such  as  the  weather,  ^he 
speed  and  direction  of  the  wind,  ind^ 
y.  Controller^  constantly  - 
planes  under  their  ^irec- 
contr'oller  notices  tfiat 
are  on  a  collision  course. 


the  vjsibi 
observe  t] 
tion,  and 
two  plane 


one  of  the  pihMs  will  be  instructed  to 
turn  or  change  attitude.  ^ 
A  similar  proceoDre  is  used  for 
^takeoffs.  If  necessary,  a  temporary  * 
br^k  in  traffic  is  arranged,  the  pUme 
is  inWtrycted  to  depart,  and  a  control-^ 
ler  bHierves  it  on  radar  to  guide  the 
pilot  yra^und  other* planes^ 

After  each  plane  departs,  'airport 
traffic  controllers  notify  tho  ^nroate 
controllers  who  will  be  next  to  take 
charge.  There  are  25  enroute  control 
penter$  located  around  the  country. 
Enroute  controllers  work  in  teams  or 
lw&  or  thre^.  Because  airplanes  gen- 
erally fly  along  specially  designated 
rputes,  each  team  ia^assigned  ascer- 
tain amount  of  airspace  ^fong  one  of 
these  routes,  A  team,  for  e\^mple, 
might  be^responsiUe  for  all  planes 
that  are  ^between  30  toXl  OO  miles 
north  o^  the  airport^and  flying  at  an 
altitude  between  6,000  and  18,000 
feet.'     ,  ^  - 

When  a  plane  entei^  a  team's  air- 
space, one  controller  communicates  , 
with  th^  pilots  by  radio*  and  follows 
the  pl^ne%  fliglft  path  oh  radar.  The 
remaining  teammembers  prepare  fof 
other'^^fnes  about  to.  enter  their  area 
by  cc>mmui[ficating  with  neigh^orii^ 
control  to\yer£  and  adjacent  centers; 
and  organizing  flight  plans  coming 
over  teletype  macJjines  apd  comput- 
er displays.  These  plans  were  flled  by 
pilots  and  provide  controllers  with 
information  su^l^as  when  a  plane  will 
enter  the  te^'sj airspace  and  at  what 
altitude,  '    •     j  .   ^  ^ 

Enroute  cOontrollers  also  warn  pi-  ^ 
lots  about^nearby  planes,  bad  weath- 
er conditions;  and  other  possible  haz-. 
ards.  If  two  planes  are  on  a  collisionV 
course  they  will  be  directed 'around 
i^;^each  other.  Or  if  a  pilot  wants  to 
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Coiitfoll^C(k>ffdlnat«  INgKt  activitist  to  pravont  accidents  and  •xp4Kin«  takeoffs  and 
i^<     ..  landings.  ' 


change  altit  ude '  in  seiirch  of  better 
Tlyjng  cbnditic^ns,  the  controller  will 
eh{sck  to  determine  that  no  other 
pfanes  Mfi|I  be  along  the  proposed 
path  during  the  altitude  change. 
.  As  the  fligbt  progresses,  the  team 
resppnsijbie  [for  the  aircraft  notifies 
the  next  team  that,  will  be  in  charge. 
Through  this. coordination,  one  tean) 
after  another  watches  over  the  plane 
until  it  safely  arHves  ,at<  its  destina- 
tion. 

Controllers  usually  have  sevjpsJ  1 


planes  :  under  their  control  at  Jone/  tion,  applicants  must  have  3  years  of 
time,  and  often  have  to,  make  q\AeK     general  work  experience^ or  4  years 


airpQrts  and  air  route  traffic  control 
centers  located  near  large  cities. 

Training,  Other  QuaiificatlonSti 
and  Advancement 

Air  traffic  controller  trainees  are 
selected  through  the«  competitive 
Federal  Civil  Service' System.  Appli- 
cants must  be  less  than  3 1  years  old 
and  must  pass  aVritten  test  thiat  mear 
stores  their  ability  to  learn  and  per* 
form  the  controller's  duties.  In  addi- 
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decisions  about  completely  different 
activities.  For  example,  an  airport 
tbiitrollcfr  rijght-be  directing  a  plane 
on^'its  landing  approach,  and  at  the 
same  tiirte  be  providing  pilots  just 
entering  the  airport's  airspace  with 
informatipn  fabout  conditions  at  the 
airport;  Whilfc  instructing  these  pi- 
lots, the  controller  also  would  be  ob^ 
serving  othsr  planes  in  the  vicinity, 
"suc^  as  those  in  a  holding  pattern 
waiting  foV  ptsjTnission  to  land,  to  de- 
termine that  they  remain  well  sepa- 
rated]*   '  •  , 

Placiie  ol  Employment 

The  sole  employer  of  civilian  air 
traffic  controllers ^s  the  Federal  Avi* 
ation  Administratiop  (FAA).  About 
21,000  pers  ons  wo«ed  as  air  traffic 
controllers  in  1976,\4ostly  at  major 


of  college,  or  a  combination  of  both. 
Applicants  with  sufficient  experience 
as  military  controllers,  pilots,  or  navi- 
gafors  may  be  hired  without  taking 
the  wrjtten  test.  Applicants  must  be 
in  excellent' health  and  have  vision 
correctable.to  20/20. 

Potential  controllers  should  be  a.Cr 
ticulate,  since  directions  to.  pilots 
must  be  given  quickly  and  i^learly.  A 
quick  and  retentive  memory  also  is 
ipnportant  because  controllers  con- 
stantly receive  information  about  the 
planes  under  their  direction  which 
they  miJfst  immediately  grasp,  inter- 
pret, and  remember  for  a  short  peri- 
od. A  decisive  personality  is  an  asset, 
since  controllers  qften  have  to  jmake 
rapid  decisions.' 

Successful  applican^ts  rtjceive  a. 
combination  of  on-the-job  and  for- 
mal training  ta=*learn  ,the  fundamen- 
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'  t^ls  of  the  airway  system.  Federal  avi- 
ation   regulatioi[is,  controller 
equipment,  and  aircraft  perform^ince 
Characteristics.  They  'l!;jBceive  ap-  ' 
proximately  V6  vfeeks  ofSniensive* 
tirlining,^  including  practice  On  simit- 
lators,  at  the  FAA  Academy  in  Okla-  : 
hbma  Cii^.  It  usually  take^  2  to  i  - 
years  of  progressiv.e^y  more  respon- 
sible work  experience  to  J^ficome^a 
fully  qualified  controller,  feach^ear, 
controllers  must  pass  a  physical  ex-  : 
amioation;'^they  must  pass  ajP^J  P^*""  , 
formaiice  examination  t^^oce  each 

year.  \  ' 

Controllers  can  transfer  to^jobs  at  % 
different  locations  ^hd  advance  to 
supervisory  positions.  Some  advance  * 
to   more   responsible  management 
jobs  in  air*traffic  control  a^  a  few  to 
top  .administrative  jobs  in  the  FAA. 

Employment  Outlook 

femploymen^^kf^ir  traffic  control- 
lers is  expected  to  increase' faster 
than  the  average  for  all  occupations 
through  the*mid-1980's.'In  addition 
to  openings  resultingffrorti  growth, 
many  others  will  arise  as  experienced 
controllers  ret^rei  die,  or  leave  the 
occupation  for  other  reisoBS.  Corn- 
petition  for  jobs' should  be  keen, 
hoWever,  .because  the  number  of. 
qualified  applicants  is  expected  to  be 
much  greater  than  the  number  of 
openings.  - 

As  the  number  of  aircraft  in- 
creases, the  skyways  will  become 
.more  congested  and  more  controllers 
wiU  be  needed.  Also,  to  prevent  col- 
lisions, the  FAA  has  created  spaces 
near  certain  airports  and  above  Cer-. 
tain  altitudes  which  require  aU'pilots 
to  receive  directions  ^pg^  air  traffic 
controllers.  If,  ar^pecftifl^  the  num- 
ber and  size  of  these  spaces  are  ex- 
panded, additional  controllers  will  be 
needed  despite  the  greater  use  of  ^ 
new,  automated,  control  equipment. 

College  graduates  who  have  civil- 
ian  or  military  experience  as  control- 
lers,  pilots,  or  i^avigators,  will  have 
the  best  employment  opportunities. 

Earnlnga  and  Working 
Condltlone 

In-1976  controller  trainees  earned 
$  1 1 ,500  a  year;  the  average  earnings 
for  all  contrqllers  >yas  $22,300  a 
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year,  or  over  twice  the;avetage  for  all 
nonsupervisory  workers  jri  private  in- 
dustry, except  farini'ng,  .Depending 
on  length  of  service,  they  receive  13 
to  26  days  of  paid*  vacation  and  13, 
days  of  paid  sick  leave  each  year,  life 
insurance,  health  benefits,  and,  due 
to  the  stress  involved  in  Ihe  work,  a 
m  o  r  e  J  i  b  e  r  a  1  r  ft  t  i  r  e  m  e  n  t  program 
than  oTher  Federal  (^mpldyees, 
Controlleris  work  a  basic  40-hour 
•    week;  however,  they  may  work  addi- 
tional hours  fo^  which  they  receive 
overtime  pay  or. equal  time  off.  Be- 
cause ponl;f;ol  tQwej||rfapd  centers 
must  be  operated  24  hours  a  day,  7 
days  a  wee .controllers  are  assigned 
to  night  anil:\yeekend  shifts  on  a  ro- 
tating basis*  S  '  vi 

Air  trafficr" controllers  sometimes 
"work  undeir  great  stress.  They  n^t 
keep  triacko  of  several  planed  at  the 
.  same  tjtjfne  anld  kinake  certain  all  pilots 
receive  corrtJt instructions.  ^ 

Many  c^jlrollers  -belong  to  the 
Professiort^iJ  ;^Afir  Traffic  Controllers 
^^Organizatiiitiv  , 

So^ri^es  of  Additional 
i  I  jinformatlon 

A  pamj^^h'lct  providing  general  in- 
formation   bout  controllers  and  in- 
^truction|,  for  submitting  applications 
is  availably  from  any  U.S.  Civil  Ser- 
vice Conin^ssion  Job  Informa^on 
Center.  Look  under  U:S.  Govern- 
meiM, -Civil  Service  Commission,  in^ 
yow  telephone  book  to  obtain  a  local 
Jop  Information  Center  telephone 
tiumber  and  cdll  for  a  copy  of  An-  . 
nouncement  418.  If  there  is  no  listing 
.in  your  telephone  book,  dial  the  toll- 
free  tiumber  800-555-1212  and  re- 
quest the  tojl-free  number  of  the  U.S. 
Civil  Service  Commission  Job  I^for-  ' 
mation  Center  for  your  location. 


AIRPLANE  MECHANICS 


(D.O.T.  621.281) 

Nature  of  the  Work 

Today  most  travelers  hardly  think 
twice  about  fly^g  thousands  of  feet 
above  the  ground.  The  confidence 
^travelers  have  in  airplanes  is  a  tribute 
to  the  mechanics  who  maintain  them. 


Airplane  mechanics  perform  sched- 
uled maintenance,  make  repairs,  and 
complete  inspections  required  by  the 
Federal  Aviation  Administration 
(FAA). 

In  order  to  keep  plashes  in  top  op- 
erating condition,  many  mechanics 
specialize  in  scheduled  maintenance. 
Using  a  schedule  that  is  based  on  the 
number  of  fliglit  hours^alendar 
days,  or  a  combination  of  thes^  fac- 
tors, the  planes  are  inspected  and 
necessary  maintenance  is  performed. 
Mechanics  may  e^^amine  engines 
thtough  specially  designed  openings, 
working  from  ladders  or  scaffolds,  or 
use  hoists  or  lifts  to  remove  the  entire 
fe'pgintf  from  the  planes.  Mechanics 
mayitake  engines  aparjt,  measure  the 
parts  for  wear  with  delicate  instru-, 
ments,  check  for  invisible  cracks 
with  X-ray  and  magnetic  inspection 
'equipment,  and  replace  worn  parts. 
They  also  may  repair  sheet-metal 
surfaces,  measure  the  tension  of  con- 
trol cables,  or  check  for  rust,  distor-* 
tion,  and  cracks  rn  parts  of  fuselages 
and  wings.  After  making  repairs,  me- 
chanics test  the  Equipment  to  make 
sure  the  repairs  were  made  properly. 

Some  mechanics  specialize  in  re- 
pair work  and  use^the  pilot*s  descrip- 
tion of  a  problem  to  find^and  fij^ 
faulty  equipment.  For  example,  dur- 
ing the  pre-flight  check  of  the  air- 
plane, a  pilot  may  discover  that  the 
gas  gauge  does  not  work.  To  solve 
the  problem,  mechanics  may  check 
the  electrical  coniHe.ctions,  replace 
the  gauge,  or  use  electrical  test, 
equipment  to  make  sure  no  wires  are 
broken  or  shorted.  They  work  as  fast 
as  safety  permits  so  that  the  plane 
can  be  put  back  into  service  quickly. 
'  Mechanics  may  work*  on  many, 
types  of  airplanes,  on  one  type  of 
plane,  or   they   may   specialize  in' 
working  on  one  section  of  the  plane, 
such  as  engines  or  electrical  systems. 
At  small  airports;  mechanics  usually 
make  all  kinds  of  inspections  and 
repairs  ,  on  many  different  types  of 
aircraft. 

Places  of  Employment 

About  110,000  airplane  mechan^ 
ics  were  employed  in  1976,  not  in- 
cluding about  30,000  who  worked  in 
aircraft  manufacturing  firms  assem- 
bling airplanes.  Over  one-half 


worked  for  airlines  and  about  one- 
third  worked  for  the  Federal  Goverji/' 
ment.  The  rest  were  general  aviation 
mechanics,  most  of  whofn  worked 
for  small  repair  sho^^s  or  companies 
that  optrate^iheir  bwn  planes  to 
transport  executives  and  cargo. 

Most  airline  mechanics  work  near 
large  cities  at  the  ^rlin^s*  mair^  stops. 
.  Many  employees  of  the  Federal  Gov- 
ernment are  civilians  employed  by  . 
the  military' and  work  at  large,  mili- 
tary tases.  Others  work  for  the  FAA, 
many  in  the  headquarte^rs  at  Qkiaha- 
ma  City.  Mechanics  for  small  repair 
shops  work  at  airports  in  every  part 
of  the  country.  .  * 

T^iUnlng,  Other  Qualifications, 
and  Advancement 


ERIC 


3J2 


The^  majority  of  mechanics  who  , 
work  on  civilian  aircraft  are  licensed 
by  the  FAA  as  ^'airframe  mechan- 
ics," **powerplant  mechanics,"  or 
"aircraft  inspectors/'  Airframe  ipe"  , 
chanics  are  qualified  to  work  oh  the 
fuselage,  wings,  landing  gear,  and 
other  structural  parts  of  the  plane, 
while  powejrplant  miechanics  are 
qualified  only  for  work  on  the  en- 
gine. Combination  airframe-and- 
powerplant  mechanics  can  work  on 
^  any  part  of  the  plane,  and  those  with 
an  inspector's  license  can  certify  in- 
spection work  completed  by  other 
mechanics.  Unlicensed  mechanics 
are  supervised  by  those  with  licenses.' 

At  least  18  months  of  work  exp^ri- 
e|?ce  are  required  for  an  FAA  air- 
frame'or  powerplant  license;  for  a 
coinbined  license,  at  least  30  months  ^ 
of  experience  working  with  both  en-  » 
gines  and  airframe^ are*  required.  To 
obtain  an  inspector's,  license,  a  me- 
chanic must  have  held  an  airfrknie- 
and-powerplant  license  fof  at  least  3 
years.  Applicants  fbr  all  licenses  also 
must  pass  written  lands  oral  tests  and' 
give  practical  demonstrations  of  their 
ability  to  do  the  work  authorized  by 
the  license. 

Most  mechanics  learn  their  job  in 
the  Armed  Forces  or  in  trade  schools 
certified'by  fhe  FAA^  Courses  in 
these  trade  schools  last  about  2  years 
and  provide  training  with  *the  tools 
and  equipment  mechanics  will  use  on 
the  job.  Attendance  at  such  schools 
may  be  used  as  a  substitute  for  wqrk 
experience  when  applying'for  an 
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FAA  licensor  rfowever,  these  schools'* 
do  not  guarantee  students  jobs  or 
FAA  licenses.  People  who  were  air- 
craft mechanics  in  the  Armed  Forces 
usually  have  earned  credit  towards 
the  work  experience^;  and  other,  re- 
quirements of  the  license.  They.usu- 
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ally  attend  a  shorter  program  at  one 
of  the  trade  schools  to  learn  the  ma- 
terial specific  to  civilian  aircraft,  be- 
fore taking  the  licensing  test, 

A  few  people  become  mechanics 
through  on-the-job  training.  For 
these  trainee  jobs,  employers  prefer 

303 


high  school  graduates  >yho  are  in 
good  physical  condition.  Experience 
in  automotive  repair  or  other  me- 
chanical work  is  helpful.  •  . 
.    Courses  in  mathematics,  physics, 

'  chemistry,  and  mechanical  drawing 
are  helpful  for  all  prospective  q^e- 
chahics  because  knowledge  of  the 
principles  involved  in  the  operation 

"of  ah  aircraft  often  is  necessary  in 
Order  to  learn  how  to  make  repairs. 

Aircraft  mechanics  must  be  able  to 
do "  detailed  work  and  have  the* 
strength  to  lift  heavy  parts  and  tools. 

•  Agility  is  important  for  the  reaching 
and  climbing  that  are  nec^sstiry  to 
the  Job.  Aircraft  mechanics  must  he^ 
filling  to  work  in  high  places,  such  as 
qn  the  top  of  wings  and  fuselages  on 

large  jet  planes.      .  / 

As  aircraft  mechanics  gain  experi-  ^ 

•  ence,  they  can  advance  to  more  r«-  * 
sponsible  jobs.  Opi)ortMnities  are  , 
best  for  those,  who  have'  an  airframe-  ;^ 
and-po>yerplaht  license,  as  well  as  an  ' 
aircraft  inspector 's.iicense.  The  av(B- 
liue  of*  adyahcement  dsually  is  me- 
chanic to  head  mech^nit  ;(6r  creiv 

.  chief)',  to  inspector,  to  head  inspec-  ^ 
tor,  to  shop  ^supervisor.  In  airlinfc" 
companies,  a  few  supervisors  may 
advance  to  executive  positions.  With 
additional  business  training,  some  ^ 
may  open  t<ieir  own  repair  shops. 

Employment  Outlook 

The  number  of  aircraftimechanics^  ; 
IS  expected  to  increasef  faster  than 
the    average    for   all  occupations 
through  the  npid-1980's.  In  addition  ^ 

•  to  jobs  resulting  from  growth,  many 
job  openings  will  re$u(t  from  the 
need  to  replace  mechanics  who 
transfer  to  other  fields  of  wbr^,  re- 
tire, or  die.  However,  job' opportuni- 
ties in  general  aviation,  airline  com-, 
palsies,  and  the  Federal  Governnrent 
willdiffef. 

Job  opportunities  in  general  avi-*. 
ation  are  expected  to  be  good.  The 
number  of  aircraft  used  by  compa- 
nies for  executive  transportation  is 
expected,  to  grow  rapidly,  thus  in- 
creasing the  demand  for  mechanics. 
Since  wages  in  small  companies  fre- 
quently are  low,  there  is  less  compe- 
tition for  jobs  than  in  the  airlines. 
Also,  some  iadditional  jobs  will  be- 
come available  as  experienced  me- 
chanics leave  for  better  paying  jobs 
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with  airlines  or  large  private  compa- 
nies. Although  employers  tn  general 
aviation  prefer  applicants  with  an  air- 
frame-and-powerplant*  license  from* 
the  FA  A,  some  trainee  jobs  are  avail- 
V  able. 

In  contrast  with  general  aviation, 
competition  for  airline  jobs  will  be 
keen  because  the  high  wages  attract 
more  qualified  applicants  than  there 
are  jobs  available.  A  growing  popula- 
tioli  and  rising  incomes  are  expected 
to  increase^ the  demjaqd  for  airline 
transportation  and,  as  airlines  add 
more  planes  to  meet  this  demand, 
more .  mechanics  will  bW  needed. 
■  However,  tlie  introduction. of  larger 
planes,  combined  with  the  recent 
slowdown /in  air  traffic,  has  led  to  ^ 
temporary  decrealse  in  the  nted  for 
airline  mechanics.  Therefore,  in  the 
near  future,  many  of  the  new  jobs 
.  will  be  taken  by  experienced  airline 
\  mechanics  now  on  furlough. 

Little  change  in  the  number  of 
mechanics  employed  by  the  Federal 
Governrnent  is  expected.  Opportuni- 
ties will  fluctuate  with  chajiges  in  de- 
fense spending. 

Earnings  and  Workings 
Conditions 

Jn  1976,  annual  earnings  of  airline 
mechanics  averaged  $23,06 1 ,.  about 
2  1/2  times  the  average  for  all  nonsu- 
pervisory  workers  in  private  industry, 
except  farming.  As  an  additional 
benefit,  airline  mechanics  and  their 
immediate  fatnilies  receive  reduced 
fare  transportation  With  their  own 
and  most  other  airlines.  . 

Mechanics  usually  work  in  hangars 
or  in  other  indoor  areas.  However, 
when  re)pairs  must  be  made  quickly, 
they  may  work  outdoors.  Mechani^^ 
sometimes  must  stand  or  lie  in  awk- 
ward positions  when  making  repairs. 
Work  areas  are  noisy  wh^n  engines 
are  being  tested. 

Mechanics  employed  by  most  ma- 
jor airlines  are  covered  by  union 
agreements.  The  principal  unions  in 
this  field  are  the  Internatior)aI  Asso- 
ciation/of  Machinists' and  Aerospace 
Workers  and  the  Transport  Workers 
Union  of  America.  Some  mechanics 
are  represented  by  the  International 
Brotherhood  of  Teamsters,  Chauf- 


Sourcu  of  Additional 
Information 

For  general  information  about  air- 
plane mechanics,  write  to: 

Aviation  Maintenance  Foundation,  P.O.  6ox 
739,  Basin.  Wyo.  82410.  .  . 

Information  about  jobs  in  a  par^ 
ticular  airline  may  be-  obtained  by 
writing  to  the  personnel  manager  of 
the  company.  For  addresses  of  airline 
companies,  write  to:. 

i 

Air  Transport  Association  of  America,.  1709 
New  York  Ave.  NW.,  Washington.. DXT. 
20006.  j 

For  information  on  jobs  in  9  par- 
ticular area,  contact  employers  at  lo- 
cal airports  or  local  offices  of  the. 
State  employment  service. 


feiirs.  Warehousemen  and  Helpers  of 
America.  ^ 
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AIRPLANE  RILOTS 

(D.O.T.  196.168,  .228'  .268,  and 
.283)    .  : 

Nature  of  the  Work 

Pilots  are  skilled,  highly  trained 
professionals  who  fly  planes  to  carry 
out  a  wide  variety  of  tasks.  Although 
,  most  pilots  transport  passengers  and 
cargo,  many  others  perform  tasks 
such  as  crop  dusting,  inspecting 
power  lines,  and  taking  photographs. 

Except  on  small  ah^raft,  two  pilots 
usually  are  heeded  to  fly  the  plane. 
Generally,  the  most  experienced  pi- 
lot (called  captain  by  the  airlines)  is 
in  command  and  supervises  any  oth- 
er crew  members  on  board.  The  co- 
pilot assists  in  communicating  with 
air  traffic  controllers,  monitoring  the 
instruments,  and  flying  the  plane. 
Most  large  airline^rs  have  a  third  pilot 
in  the  cockpit  who  serves  as  flight 
engineer.  The  flight  engineer  assists 
the  other  pilots  by  moni|oring' and 
operating  many  of  the  iiistrupients, 
making  minor  inflight  repairs,  and 
looking  out  for  other  aircraft. 

Before  depafture,  pilots  plan  their 
flights  carefully.  They  confer  with 
dispatchers  and  weatfier  foreca'sters 
to  find  out  about  weather  conditions 
on  route  and  at  their  destination.. 
Based  on  this  information,  they 
choose  a  route,  altitude,  and  speed  ' 
that  will  give  a  fast,  safe,  and  smooth 


flight.  It  is  the  responsibility  of  the 
.  pilot  in  command  to  inform  air  traffic  ' 
control  of  the  flight  plan  so  that  the 
flight  can  be  coordinated  with  other 
air  traffic. 

Before  taking  off,  pilots  thorough'- 
ly  check  their  plants  to  determine 
that  the  engines,  controls,  instru- 
ments, and  other  components  are 
working  properly.  They  also  make 
sure  that  baggage  or  cargo  has  been 
loaded  correctly.  *^  \  . 

Takeoff  and  landing  4re  the  most^ 
«  difficult  parts  of  the  Tlight  and  re-^ 
quire  close  coordination  between  the. 
pilot  and  copilot.  For  example,  as  the 
-plane  ^accelerates  for  tslkeoff,  the  pi- 
lot concentrates  on  tl^e  runway  whileN 
the"copilot  scans  the  instrument  pan- 
el. The  pilots  already  h^ve  (falculated" 
the  speed  they  must  attain  to  become 
airborne,  taking  into  account  the  alti- 
tude of  the  airport,  the  weight  of  the. , 
plane,  and  the  speed  and  direction  of 
the  Avind.  The  moment  the  plane 
reaches  this  speed,  the  copilot  in- 
forms the  pilot  who  then  pulls  back 
on  the  controls  to  raise  the  nose  of 
the  plane. 

Unless  the  weather  is  bad,  the  ac- 
tual flight  is  relatively  easy.  Pilots 
steer  the  plane  along  their  planned 
route,  and  radio  their  position,  air 
speed,  and  other  flight  details  to  the 
air  traffic  control  stations  they  pass 
along  the  way.  They  continuously 
scan  the  instrument  panel  to  check 
'  their  fuel  ^nd  the  condition  of  their 
engines.  Pilots  may  request  a  change  - 
in  altitude  or  route  if  circumstances 
dictate.  For  example,  if  the  weather 
briefing  led  the  pilots  to  expect  a 
smoother  ride  tl^an  is  being  experi- 
enced, they  may  ask  air  traffic  con- 
trol if  pilots  flying  at  other  altitudes 
have  reported  better  conditions.  If 
so,  they  may  request  a  change.  This 
procedure  also  may  be  used  to  find  a 
stronger  tailwind  or  a  weaker  head- 
wind to  save  fuel  and  increase  speed. 

If  visibility  is  poor,  pilots  must  rely 
completely  on  their  instruments. > 
Using  the  readings  on  the  altimeter, 
they  know  how  high  above  ground 
they  are  and  can  fly  safely  over 
mountains  and  other  obstacles.  A 
special  navigation  radio  gives  pilots^ 
information  which,  with  the  help  of 
special  maps,  tells  them  their  exact 
position.  Other,  very  sophisticated 
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B«tor«  lalcMffs,  pilots  n|«k«  sure  sll  squlpmsnt  is  working  proporly. 


equipment  provides  directions  to  a 
point  just  above  the  end  of  a  runway 
and  enables  pilots  to  land  completely 
"blind." 

Once  on  the  ground,  pilots  must 
complete  records  on  their  flight  for 
their  company  and  the  Federal  Avi- 
ation Administration  (FAA)- 

Airline  pilots  have  Uie  services  of 
large  support  staffs  and  consequently 
perform  few  nonflying  duties.  Pilots 
employed  by  businesses  that  use  their 
own  aircraftif  however,  usually  are 
the  businesses'  only  experts  on  flying 
and  consequently  have  *niany  other 
duties.  For  example,  since  pilots  un- 
derstand the  requirements'for  a  bal- 
anced plane,  the  business  pilot  loads 
yie  plane  and  handles  all  passenger 
mggage.  While  the  pikne  is  being  re- 
fueled, the  business  pilot  stays  with  it 
to  assure  that  the  job  is  done  proper- 
ly. Other  nonflying  responsibilities 
include  keeping  records,  scheduling 
flights  and  major  maintenance,  and 


performing  minor  maintenance  and 
repair  work  on  their  planes.  Same 
pilots  are  instructors  and  spend  much 
of  their  time  giving  flying  lessons. 
They  teach  their  students  the  princi- 
ples of  flight  in  ground  school  classes 
and  "demonstrate  how  to  operate  the 
aircraft  in  **dual-,controllQd"  planes. 
A  few  specially  trained  pilots  are 
**evaluators"  or  **check  pilots."  They 
ly  with  eath  airline  pilot  and  copilot 
at  lea^t  twice  a  year  to  make  sure  that 
they  are  proficient. 


.  .    Places  of  Employmont 

About  83,000  civilian  pilots 
worked  full  time  in  1976.  About  one- 
half  worked  for  the  airlines.  Much  of 
the  remainder  worked  as  flight  in- 
»structors  at  local  airports  or  for  large 
businesses  that  use  their  own  air- 
planes to  fly  company  cargo  and  ex- 
ecutives. Some  pilots  flew,  small 
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planes  for  air  taxi  companies,  usually 
flying  passengers  to  or  froip  lightly 
traveled  airports  not  serviced  by  the 
airlines.  Othei^worked  for  a  variety 
of  businesses  performing  tasks  such 
as  crop  dusting,  injecting  pipelines, 
br  conducting  sightseeing  trips.  Fed*--- 
eral.  State,  ^arid  k>ca|  goVe/Jiment?  ^ 
also  emplqyed  pilots.      '  ? 

Most  pilots  Work  at  the  major  air- 
ports located  close  to  cities.  lA  fact, 
over  one-third  of  all  pilots  woilc  near 
seven  mcftropoli^n  areas— Lbs  An- 
geles,  San  Francisco,  New  Yorl}^,  Efel- 
las-Fort  Worth,  Chicago,  MiSmi,  aiid 

Atlanta. 

Training,  Othor^uaiifications, 
and  Advancement  *■ 

All  pildts  who  are  paid  to  transport 
passengers  or  cargo  must  have  at 
least  a  commercial  pilot's  license 
,from  ;he  FAA.  To  qualify  for  this 
license,  applicants.must  be  at  least  \  8 
years  old  and  hav^  at  least  250  hours 
of^iflight  experience.  They  also  must 
pass  a  strict  physical  examination  to 
mak£  sure  that  they  are  in  good 
health*  have  20/20  vision  ,with  or 
without  glasses,  good  hearing,  and  no 
physical  handicaps  that  prevent 
quick  reactions.  Applicants  must 
pass  a  Written  test  that  includes  ques- 
tions on  the  principles  of  safe  flight, 
navigation  techniques,  and  FAA 
regulations;  and  demonstrate  their 
flying  ability  to  FAA  examiners. 

in  addition  tb  a  commercial' li- 
cense, pilots  who  want  to  fly  in  bad 
weather  must  be  licensed  by  thepA^ 
to  fly  by  instruments;  Pilots  may 
qualify  for  this  license  by  having  40 
hours  of  experience  flying  \)y  instru- 
ments, passing  a  wrjtten  examination 
on  procedures  and  FAA  regulaitions 
covering  instrument  flying,  and  dem- 
onstrating their  ability  to  fly  by  in- 
struments. 

Airline  pilots  must  fulfill  additional^ 
requirements.  They  must  pass  FAA 
written  and.  flight  examinations  to 
earn  a  flight  engineer's  license.  Cap- 
tains must  have  an  airline  transport 
pilot's  license.  Applicants  for  this  li- 
cense must  be  at  least  23  years  old 
and  have  a  minimum  of  1,500  hours 
of  flying  experience  during  the  previ- 
ous 8  years,  including  night  and  in- 
strument flying. 
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,AII  licenses  are  valid  as  Ipng  as  a 
pilot  can  pass  the  required/ physical 
exabiinations  and  the  |)cgrodic  tests 
of  flying  skills  demandcflTby^ govern 
ment  regulations* 
"  ,  Plying  can  be  learned  in  Qiilitary  o^r 
^  civilian  flying  schools.  Either  kind  of 
»  .  training'!satisfies  the  fliglit  experience 
requirements  for  licensing/ but.  per- 
:  sons  ^serving  in  the  Armed  Forces 
have  the  opportunity  to  gain  the  sub- 
stantial experience  on  jet  aircraft 
that  IS  preferred  by  airlines  and  many 
*  businesses. 

Pilots  hired  by  airlines  must  be 
high  school  graduates;  however, 
mQSt  airlines' require  2  years  of  col- 
lege and  prefer  to  hire  college  gradu- 
ates.  Because  pilojts  nuist  be  able/tp 
.  make  quick  decisions  and  accurate 
judgments  un^er  pressure,  airline 
companies,  give  air  applicants  psy- 
chological tests  and  reject  those  who 
do  not  pass. 

New  airline  pilots  usually  start  as 
flight  engineers.  Although  airlines  fa- 
vor applicants  wlio  already  have  a  . 
flight  engineer's  license,  they  may 
train  thosfe  who  have  only  the  co^n- 
mercial  license.  All  i^ew  pilots  re- 
ceive seYCr"kI  y/eeks  of  intensive; 
training  in  simulators  and  classrooms 
before  being  assigned  to  a  flight. 

Companies  other  t^an  airlines  gen- 
erally do  not  require  as  much  flying 
experience.'  However,  a  commercial 
pilot's  license  is  required  and  compa- 
nies prefer  applicants^  w^o  liave  ex- 
perience in  Ihe  type  of  plane  they  will 
be^flying.  New  employees  generally 
^  start  as  copilots. 

Advancement  formal!  pilots  gener- 
ally is  limited  to  other  flying  Jobs. 
Many  pilots  start  as  flight  instructors, 
building  up  their  flying  hours  whiie 
they  teach.  As  they  become  niofe  e  - 
perienced,'  these  pilots  occasiona  v 
may  l^e  the  opportunity  to  fh  ch  - 
,  ter  planes  and  perhaps  ^et  JobM  ;i 
small  air  transpbrtation  firms  st^ch  s 
air  taxi  cofhpanies.  Some  advance  o 
business  flying  jobs.  Only  a  sma41 
number  get  flight  engineer  Jobs  with 
the 'airlines  because  the  airlines  pre- 
fer pilots  who  have  been  trained  in 
the  military. 

In  the  airlines,  advancement  usual-, 
ly  depends  on  seniority  provisions  es- 
tablished by-union  controls.  After  5 


to  ro  years,  flight  engineers  advance 
acce>  rding  to  seniority  to^  co-pilot 
and,  after  10  to  lO  years^  to  captain. 
Seniority  also  determines  which  pi^ 
loitfget  thejnofe  uesirable  routes.  In 
nc:3i-airline  Joo^,  copilots  may  ad- 
vance to  pilot  and,  m  large  compa- 
nies, to  chief  pilot  in  charge  of  air- 
craft scheduling,  maint<^ance,  and 
flight  procedures. 

Employmeni|Outlook 

4 

Employment  of  pilots  is  expected 
to  increase  fjster  than  the  average 
for  all  occu^gStions  through  the  mid-  ^ 
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Earnings  and  Working 
Conditions  .  v 

Earnings  of  airline  pilots  are 
among  the  highest  in  the  Nation.  In  ' 
1976,  the  average  salary  for  airline 
pilots  M^Sas  $46^253  a  year.  Starting 
salaries  for  flight  engineers  averaged 
$9,00p  a  year,  while  some  Senior 
captains  on  the  largest  aircraft — 
earijed  more  than  $80,000AEarnin|s 
depend^  on  factors  such  asf  the  type, 
size,  and  speed  of  the  planes,  and  the 
number  of  hours  and  miles  flown. 
Extfa  payis  given  for  nig^t  and  inter- 
national flights.  As/an  ^djtional ' 
benefit,  pilots  and  their  immediate* 


1980's.  In  additiop  to  thfijobs  fj-om^  families  usually  are  entitlec^^ to  adim 
employment  growth,  openings  will     ited  amount  oi  reduced  f^e  trans 


result  Jas  experience^  pilots  die^  or 
retire.  Competition  for  Job  openings 
should  be  keei^,.  however,^  because 
the  number  of  qualified  pilots  seek- 
ing Jobs  is  expected  to  exceed  the 
number  of  openings. 

More  than  half  the  openings,  for 
pilots  will  occur  outside  the  airlines. 
Businesses  are  iexpected  to  operate 
an  increasing  number  of  pFanes  an-d 
employ  more  pilots  to  fly  executives 
and  cargo  to  locations  that  the  sched- 
uled airlines  do  not  service.  More 
flight  instructors  also  will  be  needed 
to  train  new  pilots. 

The  expected  growth  in  airline 
passenger  and  cargo  traffic  will  cre- 
ate a;>Qeed  for  more  airliners  and 
more  pilots  to  fly  them.  Th^  short 
term  outlook,  howpVer,  is  poor.  The 
recent  slowdown^  in  air  travel  com- 
bined with  the  introduction  of  bigger 
planes  has  capsed  a  temporary  de> 
crease  in  the  need  for  airline  pilots. 
Therefore,  many  of  the  new  Jobs  that 
do  develop   -in  be  taker^  by  expert 
enced  airline  pilots  now  on  furlbug: 
Recent    college    graduates  wh 
have  experience  flying  large,  mult 
engiaie  aircraft  ^nd  w  ho  have  a  corr  - 
mercial-^jilo .  s  licen  :e  and  a  fligh 
engineer's  license     m  expect  fir5. 
consideration  foi-.job^  with  the  major 
airlines.  Businesses   generally  have 
fewer  formal  educr.:  )n  and  experi- 
ence requirements  than  airlines. 
However,  these  companies  prefer  ap- 
plicants with  fiving  experience  in  the  ^ 
type  of  plane   nev   vill  be  flying  on 
the  Job. 


portation  on  their  own  and  other  ajrr 
lihes.  , 

Earnings  of  business  pilots  ranged 
from  61i),000  for  copilots  on  small 
planes  fo  $45,000  for  chief  pilots^  of , 
companies  with  large  Jets.  Most  busi- 
ness pilots  flying  sihgle-engine  planes 
made  from  $14,200  to  $19,000  a  ^ 
year  while  salaries  of  those  flying  Jets 
ranged  from  $16,500  to  $29,500. 
Most'flight  instructors  made  between 
$7,000  and  $16,000  a  year  while  an- 
nual salaries  for  air  taxi  pilots  ranged 
from  $12,000  to  $17,000. 

By  law,  airline  pilots  cannot  fly 
more  than  85  hours  a  month.  Most 
airline  pilots  actually  fly  less  than  70 
Jjgurs  a  >nonth  and,  although  they 
hav^^^itional  nonflying  duty  hours,  . 
usually  only  work  16  days  a  month. 
However^  the  majority  of  flights  in- 
volve layovers  away  from  home. 
>yhen  pilots  are  away  from  home,  the, 
airlines  provide  hotel  accommoda^ 
tions  and  an  allowance  for  expenses. 
Airlines  operate  flights  at  all  hours  of 
the  day  and  night,  so  work  schedules 
often  are  irregular.  Pilots  with  little 
seniority  may  be  assigned  ntght  or 
early  morning  flights. 

Pilots  employed  outside  the  air- 
lines often  have  irregular  schedules; 
theKmay  fly  30. hours  one  month  and 
90  hiurs  the  next.  Since  these  pilots 
frequently  have  many  nonflying  re- 
sponsibilities, they  have  much  less 
free  time  than  airline  pilots.  With  the 
exception  of  business  pilots,  most  pi- 
lots employed  outride  the  airlines  do 
not  remain  away  from  home  over- 
night. They  may  work  odd  hours. 
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AIR  TRANSPORtATIC^N  OCCUPATIONS 

/ht)wever.  Instructors/  for  example^ 
oRen  give  lessons  at  night  or  on 
^  '  weekends. 

Although  flying  does  not  inv^ve 
much  physical  effort,  the  me^al 
stress ^of  being  responsible  for  a  safe 
flight,  no  matter  what  the  weather, 
'  can  be  very  tiring.  Particularly  during 
_^keoff  and  landing,  pilots  rnust  be 
alert  and  ready'to^ct  if  sornething 
goes  wrongs         •  ^ 

Most  airline  pilots  are  members  of 
.the  Air  Line  Pilots  Association,  In- 
-    ternational.  Those  employed  by  ope 
^  major  airline  are  members  of  the  Al- 
lied Pilots  Association^  « 

(-'■ 

Sources  of  Additional 
Information 

•  Information  about  job  ^portVni- 
ties  in  a  particular^ airline,  attti  the 
qualifications  required,  may  be  ob- 
tained by  writing  to  the  personnel 
ma<iager  of  the  airline.  Addresses  of 
airline  companies  are  availaBle  in  the 
booklet  The  People  of  the  Airlines: 
For  a  copy,  write  to: 

Public  Relations  Department.  Air  Transport 
Association  of  America.  1709  New  York 
Ave,  NW..  Washington,  D.C.  20006. 

For  inform'ation  about  the  duties, 
as  well  as  the  physical  and  education- 
al requirements  for  airline  pilots, 
contact: 

Air  Line  Pilots  Association,  International, 
1625  Massachusetts  Ave.  NW.,  Washing- 
.  *  ton,  D.C.  20036. 

For  information  about  job  oppor- 
tunities in  companies  other  than  air- 
lines, consult  the  classified  section  of 
'  aviation  trade  magazines  and  apply 
to  companies  that  operate  aircraft  at 
local  airpprts. 


FLIGHT  ATTENDANTS 

(D.O.T.  352.878) 

Nature  of  the  Work 

Flight  attendants  (also  called  stew- 
ardesses and  stewards)  are  aboard 
almost  all  commercial  passenger 
planes  to  help  make  the  passengers* 
flight  safe,  comfortable,  and  enjoy-*^ 
able. 


Before  each  flight,  attendants  see 
that  the  passenger  ca^in  is  \n  order. 
They  check  that  supplies  V^cho  as 
food»  beverages,  blankets,  andread- 
ing  material  ate  adequate,  and  that 
first  aid  k^its  and  other  emergency 
equipment  are  aboard.  As  passengers' 
corne  aboard,  attendants  ereet  them, 
check  their  tickets,  and  Assist  them 
by  hanging  up  coats  aod  stgiwing 
small  piece^Sorriuggage  un^  the 

seats.  .  '  '  ^^^^ 

Before  the  plane  takes  off,  atten- 
dants use  the  public  address  sy/tem 
to  instruct  passengers  in  the  use  of. 
emergency  Equipment  and  chq^k  to 
see  that  all  passengers  liave  their  seat 
belts  fastened.  In  the  air,  they  answer 
questions  about  the  flight,  distribute 
magazines  and  pillows,  and  help  <^f3ire 
•for  small  children,  elderly  persons, 
and  handicapped  persons.  On  many 
flights,  they  Serve  cocktails  and  pre- 
cool^d  meals. 

One  of  the  most  important  func- 
tions of  attendants  is  to  assist  passen|b^ 
gers  in  the  rare  event  of  an  emergen- 
cy. These  range  from  a  disabled 
engine,  where  passengers  must  be  re- 
assured, to  emergency  landing*, 
where  attendants  evacuate  the  plane, 
opening  doors  and  inflating  emergen- 
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cy  slides.  Attendants  also  must  be 
prepared  to  adginisj^r  first  aid  to 
passengers  who  become  ill  during  the 
flight.  *  '  . 

* 

PlaceS'Of  Employment 

About  4^2,000  flight  attendants 
worked^  for  the  airlines  in  1976.  Most 
attendants  are  stationed  in  major 
cities  at  the  airlines'  -main  bases; 
nearly  three-fifth*  work  near  Chica- 
go; Dallas,  Los  Angeles,  Miami,  New 
Ycfrlc,  and  Sap  Francisco.  Airliners 
generally  carry  1  to  10  flight  atten- 
dants, depemiing  on  the  number  of 
seats  on  the  plane^  and  the  proportion 
ofc  economy  to  first-class  passengers. 
Large  aircraft  like  the  Boeing  747 
may  have  as.many  as  16  flight €tten- 
dd'nts.  '  •  '  \ 

Training,  Other  Qualifications, 
and  Advancement 

■C" 

I 

The  airlines  place  great  stress  oTi 
the  hiring  of  poised,  tactful,  and  re- 
sourceful people.  In  particular,  appli- 
cants should  be  able  to  talk  comfort- 
ably with  strangers.  As  a  rule, 
applicants  must  be  at  least  19  years 
old.  They  must  be  in  excellent  health 


Most  alrilnei  provide  a  5-week  training  couree  for  newly  hired  attendante. 
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and  have  good  vision.  Vision  may  be 
corrected  with  contact  lenses  or,  on 
most  airlhies,  with  glasses."  Appli- 
cants also  must  speak  clear4y. 

Applicants  must  be  high^ school 
^^^^graduates.  Those  haying  2  y^ars  of' 
college,  nurses*  training,  or  experi- 
ence in  dealing  with  the  public  are 
preferred.  Flight  attendaV^s  for  inter- 
^atigfial  airlines  go^ieralm  must  be 
able  to  speak  an  appropriate  foreign 
language  fluently. 

Most  large  airlines  give  newly 
hired  flight  attendants  about  5  weeks 
of  training  in  their  own  schools. 
Transportation  to  the  training  cen- 
ters and  an  allowance  while  in  train- 
tng  may  be  provided.  Trainees  are 
taught  how  to  react  to  enfergencies, 
includtng^instruction  on  evacuating 
aft^irplane,  operating  an  oxygen  sys- 
tem, and  giving  first  aid.  Attendants 
also  are  taught  flight  regujations  and 
duties,  and  company  operations  and 
policies.  Additional  courses  in  pass- 
port and  customs  regulations  are  giv- 
en to  trainees  for  the  international 
routes.  Toyvards  the  end  of  their 
training,  students  go  on  practice 
flights.  The  few  airlines  that  do  not 
operate  schools  generally  send  new  ' 
employees  to  the  school  of  another 
airline. 

After  completing  their  training,  , 
flight  attendants  are  assigned  to  one 
of  their  airline's  main  bases.  New 
attendants  usually  fill  in  on  extra 
flights  or  replace  attendants  who  are 
sick  or  on  vacation.  Because  assign- 
ments^ a/e  based  on^seniority,  experi- 
ndants  usually  get  their 
SLSfe  and  flights, 
ies  for  jQ^vancemeht 
owever»  some  atten- 
3vaiYce  to  flight  service 
ustonver  service  director^ 
r^ruiting  representa- 


meni;  Outlook 

rroymjbnlt  of  flight  attendants  is 
expected  Jo  grow  much  faster  than 
the  averag^el^r  all  occupations^ 
through  the  miaV1980*s.  In  addition 


to  growth,  open 


ings  will  occur  be- 


'  cause  of  the  need  to  replace  experi- 
enced attendants  who* retire,  die,  or 
transfer  to  othe/  occupations. 
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Increases;  in  population  and  in-  FHght  attendants  have  the  oppor- 
come  are  epcpected  to  i^icrease  the  tunity  to  nieet  interesting  people  and 
number^of  airline  passengers.  To  deal  see  new-  places.  The  combination 
with  this^growth,  airlines  usually  en- ^ 
large,  their  capacity  by  increasing  the 
number  and  size  of  planes  in  opera- 
tion. Since  the  Federal  Aviation  Ad- 
ministration safety  nll«5-^^£uire  one 
attendant  for  every  50  seatSsT  more 
flight  attendants  :will  be  needed.  J6b 
opportunitifes  may  vary  from  year  to 
year,  liowever,  because  air  travel  is 
sensitive  to  ups  and  downs  in  the 
i  economy. 

Because  the  job  is  attractive  and 
offers  a  chance  to  travel,  fnany  pfM>: 
pie  are  interested  in,  becoming  flight 
'  attendants.  Applicants  can  expect « 
keefi'  competition  for  any  available 
jqbs  because  the  numbe^of  appli- 
cants is  expected  to  e)(^ed  Ihe  num-*^ 
ber  of  openings.  Applicants  with  2  Information  about  job  oppSrtuni- 
yearSsqf  college  and  experience  irf  .  ties  in  a  particular  airline  and  the 
dealing  with  the  public  have  the  best  qualifications  required  may  be  ob- 
chance  of  being  hired.  tained  by  writing  to  the  personnel 

manager  of  the  company.  Acdiyesses 
of  companfes  are  available  fiUhi 

Air  Transport  Association  of  Amerr::^.  1709 
New  York  Ave.  NW..  Washing  n,  D.C. 
20006. 


free  time  arid  discount  air  fares  pt6- 
vides  substantial  opportunity  for 
travel.  However,  the  work  can  be 
strenuoQs  and  tfyin^.  Many-  short 
flights  Inquire  speedy  service  if  all 
pas^sengers  are  to  -be  served.  Poor 
weather  can  make  it  difficult  to  serve 
Jrinks  and  meals.  Attendants  stand 
durin^much  of  the  flight  and  (nust 
remain  pleasanf^nd  efficient  regard- 
Jess^  how  tired  they/nay  be. 

*  Most  flight  att^nnants,  are  mem- 
^bers  of  either  tire  Transport  Workfer^ 

.Unio'h  of 'America  pr  the  Assoqiation 

•  of  Flight  ^ttef 

Sources  of  Additional 
InfprmatiQn 
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Earnings  and  Working 
Conditions 

The  average  monthly  earnings  of 
all  flight  attendants  w'ej;e  $  1 ,042  in 
1976.  'According  to  a  number  of 
union  contracts,  salaries  of  most  be- 
ginning flight  attendants  ofi  domestic 
flights  ranged  from  $690  to  $780  a 
month,  while  those  on  international 
flights  earned  from  $830  to  $980.  As 
an  additional  benefit,  flight  atten- 
dants and  their  immediate  families 
are  entitled  to  reducec^fare  transpor- 
tation on  their  own  and  most  other 
airlines.  , 

Since  airlines  operate  arouod  the 
clock  365  days  a  year,  attendants 
may  work  at  night,  on  holidays,  and 
on  weekends.  They  usually  fly  no 
more  than  80  hours  a  month,  but 
they  may  devote  up  to  35  hours  a 
month  on  the  ground  duties  involved 
in  preparing  their  planes  fortnights. 
As  a  result  of  variations  in  sc^rexluling 
and  limitations  on  flying  time,  many 
attendants  have  15  days  or  more  off 
each  month.  Attendants  may  be 
away  from  their  home  bases  about 
one-third  of  the  time  or  more.  When 
they  are  ^ay  from,  home,  the  air- 
lines provide  hotel  accommodations 
and  an  allowanjce  for  meal  expenses. 


RESERVATION,  TICKET, 
AND  PASSENGER  AGENTS 

(D.O.T.  912.368  and  919.368) 

^  Nature  of  the  Work 

In  any  company,  the  attitude  with 
which  employees  deal  with  the  public 
and  the  quality  of  the  secvite 
provide  often  make  the  differe 
between  a  satisfied  or'  dissatir 
customer.  In  airline  companies 
important  personal  contact  viir  -le 
public  is  provided  by  reserva  mi. 
ticket,  and  passenger  agent..  *7  jse 
employees  reserve  seats,  sell  tic  jts. 
and  help  passengers  board  -^'n.  es. 

Reservation  agents  work  .rge 
central  offices  and  give  cl  .  j-^ers 
information  on  flight  scheduit^:  -nd 
fares  over  the  telephone.  Afte  nd- 
ing  out  where  a  customer  waniL  to  ^ 
go,  when,  and  from  which  airpor*  he 


AIR  TRANSPORTATION  OCCUPATjpNS^ 

or  she  wants  to  leave,  agents  qheck  to 
find  JOL  5f  a  seat  is  available.  Cono- 
putCFN  c  used  to  keepr  trade  of  flight 
space  lormation  so  that  a^nts^at 
all  re;  atidfroffices  can^  quic^y 
find  th:.    fut.  ^ 

If  ttii:  piane  is  full,  the  agent  may 
suggest  an  alternate  flight  or  cheek 
with  other^airlinea  flyiffg  tQ  same 
desU^tionrif  the  customer  makes  a 
rest^ation,  the  agent  types  his  or  her 
name  and*other^inform^tioi^  iifto'  th^ 
computer  to  prepare- a  ticket  and 
♦reserve  the  space. 

TicKkt^J^gents  Work  in  the  airlines' 
downtown  ticket  offices  or  at  air- 
ports. In  addition  to  answering  ques- 
tions about.'schedules  and  'making 
reservations,  these  agents  fill  ou^  the 
picket  forms  withr  the  flight  number, 
passei\ger's  name  and  destination, 
and*other  necessary  information.  At 
airports  and  a  few  downtown  offices 
they  also  tag  passengers'  luggage  for 
ship-/      on  the  plane. 

"^^"vcup  \gents  work  only  at  air- 
poi     xna  spend  much,Qf  their 

tirc  ^elping  :icket  agents  give  infor- 
ma-.tin,  prepare  tickets,  and  cneck 
>baggage.  However,  they  also  nelp^ 
passengers  ooi^rd  planes.  These 
agents  may  use  the  public  address 
system  to  tell  passengers  when  and 
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where  to  bdard.  At  the^gates,  agen«s 
"  collect  tickets^and*  on  some  flights, 
assign  s^ats  as  weh.  Passenger  agents 
alsovke^p  records  of  passengers  on 
each^lane  and  assist  customers  with 
problems  such  as  lost  or  (Jamaged 

baggage.  '      I   -  ' 

Duringv holidays  and  x)tfcr  busy 
periods,  picket  ana  pass^nj^r  agents 
especially  may  find  the  wofK,  hectic 
duii  to  the  large  nVnber  of  pa^en- 
^ers  who  mifst  be  rapidly  accommo- 
dated. \ 

Placed  of  Employment 

^  About  ^1,000  reservation,  ticket, 
an,d  passenger  ajg^nts  w^e  employed 
in  1976.  Mosfworked  in  downtown 
ticket  and  reservation  offices-and  a%, 
large  metropolitan  airports  j^3\!jje.re_ 
most  airline  passenger  business  origi- 
nates. Some  are  employed  in  smaller 
^  communities  served  by  airlines. 

Training,  Other  Qualifications, 
and  Advancement  ; 

.  Because  reseiVation,  ticket,  anc 
^  passenger  agents  must  deal  directs 
^  with  the  public,  airlines  have  strict 

hiring  standards  concerning  appear- 


kation.  A 
JntiaMbe- 


ance,  personality,  ^nfl  ed\ 
gobd  speaking  voice  is  cs 
cause  these  empioyeeslft-edubntiySis^ 
^the  telephone  or , public 'addtess  sys- 
tem-  High  school  graduatipn  'gener- 
a.         re^ruired,  and  pomj^l college 
traillll  -iferred. 


noyet-  ^begi 


;ket  as^nts. 
lut  week 
to  ie^rn  ho^ 
Sdule  book  a,nc 
information  or 


Computm  ar*  ut«d  to  k««p  track  of  flight  rosorvation  Information. 


as 
rhej 
bf  c\ 
to) 
lie ' 
fli£ 

makeTfcket  reservati<^ni  Tl 
learn  how  tD  handle  custimej 
teously.  After  completinA  th^ 
p  room  instruction,  new  emplo> 
ceive  on-the-job  trainingj 
experienced  workers.  About  3  1 
of  experience  are  needed  jbefdre  an 
employee  is  able  to  haridJe  tqp  job 
'"without  close  supervision.| 

Advancement  oppoFtunitiefe  are 
limitec.  Reservation  And  |  ticket 
agents  may  become^  ppsenger 
agents;  -passenger  agents  may^- 
vance  to  supervisory  positions.  A  few 
eventually'  may  become  city  and  dis- 
trict managers  for  airline  ticket  offic- 
es. 

Employment  Outlook 

Employment  of  reservation,  ticket,  ^ 
and  passenger  agents  is  expected  to 
grow  faster  th?in  the.  average  or  all 
occupations  through  the  mid-I980's. 
In  addition  to  jobs  that  result  from 
growth,  many  openings  will  arise  as 
-experienced  workers  retire,  die,  or 
transfer  to  other  jobs.* Opportunities 
for  employment  may  fluctuate  from 
yearto  year,  however,  since  the  num- 
ber of  airline  passengers  varies  with 
ups  and  downs  in  the  economy.  Ap- 
plicants may  find  considerable  com- 
petition for  openings  because  a  large 
number  of  people  are  attracted  to 
airline  jobs.  ' 

Mo(e  agents  will  be  needed  be- 
cause .of  the  anticipated  increase  in 
airline  passengers.  Although  airlines 
are  installing  machines  to  process 
reservations,  keep  records,  dnd  per- 
form other  routine  tasks,  machines 
cannot  replace  the  personal  contact 
that  is  an  iriiportant  part  of  a  reserva- 
tion,nicket,  or  passenger  agent's  job. 
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Earnings  ahd  Working 
Conditions 


Passenger  agents  had  estimated 
,  weekly  earnings  of  $322  in  1^76, 
according  to  a  survey  of  21  airlines:' 
Tlcket*agents  averaged  $31  I  a  week 
while  reservation^^  agents  averaged 
$294/  These  earhings* ranged  from 
about  one-third  tc   one-half '  more 
'  than  the  average  for  all  nonsupervi- 
^  scry  workers  in  private  industry,  ex- 
l  cept  farming.  As»  an  added  benefit, 
agents  and  their  immediate  families 
are  entitled  to  reflucsd  fare  air  trans- 
portation wjth.  their  own  and  many 
ot^fer  airlines.  " ' 

Agents  generally  work  40  hours  a 


X    \   ■  -i- 

week.  Airlines  operate  flights  at  all 
h^urs  of.  thd^*day^arid  night,  however, 
anA  work  schedules  dre  ^  irregular. 
Agents  with  littfe  seniority  may  worR 
nights^nd  weekends. 

Many    agents    belong    to  'abor 
utiions  ~ 

.the  organized  agents:  the  I  lerna- 
.  tional  Air  ^Line^  Employeeji  -associ- 
ation; the  Transport  Worker  Union, 
of>Am^rica;  ihd  Brotherhood  oT  Rail- 
way and  Steamship  Clerks,  Freight 
Handlers,  Express  and  Station  Em- 
ployees; and  the  International  Broth- 
erhood of  Teamsters',  Chaffeurs, 
Warehousemen  and)  Helpers  of 
-America.    '  ^['^ 


OCCUPATIONAL  OUTLOOK  HAI^DB^ 

Sources^  of  A^dition^ 
Infofmation  Kjc 


,  ,For  a  pamphlet  a^iscribing  the  du- 
ties,     reservatioa,  :icket,  and  pas- 
'  seng  .  r  agents,  write  to: 

tr^..-  „  ^       -  r     i^iiNLme  Eitployees  Association,  5600  S.  Cen- 

Four.  uni<ins  c,>ver  r  ^st  of  ^^.^^^^^  ^^^^^ 

Information  about  jobs  in  a  par- 
ticular airline  may  be  obtained  *by 
wigt|j^g  to  the  personnel  manager  of 
the  company.  Addresses  of  compa 
nies  are  available  from: 

Air  Transport  Association  of  America,  1 709 
New  York  Ave.  NW.,  Washington, 
20006. 
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HANT  MARINE  OCCUPATIONS 


1 
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The  American  merchant  marine  is, 
a  Vital  link  in  th^  Nation's  transporta- 
tion system.  It  transports  Ahierica's 
products  abroad  and,  in  tuni,  bringk 


si 


imports  from  the  rest  of  the  world.  In 
^time  of  War,  it  carries  troops,  arms, 
an4  supplies  to  combat  areas.  Seafar-  _ 
ing  employment' offers  a  variety  of  ^ 
interesting  and  rewarding  Careers  as 
well  2^  F?^^'  adventure. 
f  About  46,50()  officers  and  sailors 
worked  aboard  U:S.  oceangoing  ves-  / 
-Isels  during  1976.  The  work  aboard 
ships  is  di^ed  among  the  deck,  en- 
gine, and^ste ward  departments.  The 
de^k  depa^^ent  is  responsible  for 
navigation,  maintenance  of  the  hull 
and  deck  equipment,  and  the  super- 
vision of  loading,  urvloading,  and 
storing  of  dargo.  Personnel  in  the  en- 
gme  depaH!rt4e;it  operate  and.  main- 
tain« the  machinery. that  propels  the 
vessel.  The  steward's  department 
feeds  the  crew  and  maintains  living 
ahd  recreation  areas. 

Due  to  higheir  labor  and  shipbuild- 
ing costs  the  U.S.  merchant  fleet 
fin^  it  difficult  to  compete  in  the 
world  shipping  market.  To.  insure 
that  ouK  country  maintains  its  ability 
to  transport  essential  ^cargo,  the  Gov- 
ernment subsidizes  the  wages  paid 
American  crews  and  in  1970  passed 
a  law  to  subsidize  th^  construction  of 
30  new  ships  annually  over  a  10-year 
period.  The  number  of  ships  built, 
however,  is  expected  to  be  only 
slightly  more  than  thfc,number  of  old- 
er ones  taken  out  of  servifce.  There- 
fore, the  size  of  the  U.S.  merchant 
fleet  probably  will  not  grow  signifi- 
cantly. ^*  .  ^ . 

Employment  of  officers  is  expect- 
ed to  increase  slowly  through  the 
mid-1980's.  Opportunities  will  be 
besri  for  graduates  of  maritime  union 


training  programs.  Emplbyfheiit  of 
sailors,,  on^the  other  hand,  is^kpect- 
ed  to  ddsline  because  new  ships  are 
equi)pS  with  l^aborsavirig  innova- 
tion^ such  as  automated  engijie- 
rooms.  ' 


MERC^AI^T  MARINE 
^OFFICERS 

Nature  of  the  Work 


En /ery  ship  has  jobs  of  such  impor- 
tan::e  to  its  safe  operation  that  the 
persons  doing  them  are  identified  as 
having  special  responsibilities.  These 
persons  are  the  ships  officers. 

Injtomnland  of  every  oceangoing 
ve^el  is  tl\ex^captain  or  master 
(D-O.^.  197-168)  who  is  the*ship- 
owner  ^  sole  representative.  The  cap- 
tain has  complete  authority  and  re- 
sponsioility  for  the  ship's  operation 
and  the  safety  of  the  crew,  passen- 
gers, cargo,  and  vessel. 

In  addition^  while  in  port,  the  cap- 
tain may  serve  as  the  shipowner's 
agent  m  conferring  with  custom  offi- 
cials, and  in  some  case  may  act  as 
^paymaster  for  l-^  ship.  Although  not 
technically  memners  of  a  specific  de- 
partment, captams  generally  are  as- 
sociated with  the  deck  department, 
from  whose  ranks  they  have  been 
promoted. 

Deck  Department.  Deck  officers  or 
**mates,'*  as  they  are  traditionally 
called,  direct  movement  of  the  ship 
and  maintenance  of  the  deck  and 
hull.  They  maintain  the  authorized 
speed  and  course;  plot  the  vessel's 
position;  post  lookouts  for  other 
ships;  record  information  in  the 
*Mog*'  of  the  voyage;  and  injmediately 


notify  the  captkin  ot  any  unusual- 
occurrences.  To  comply  with  coast 

'  guard  regufetions  for  ensuring  the 
safe  and 'efficient  op>eration  of  ships, 
deck  officers  must  be  familiar  with 
jpodem  ^vigationaU  equipment, 
such  as  spnat,  radar,  and  radio  di'rec-: 
tional  finders.  v  /  * 

The  chii^f  mate  (D,0,T.  197.J33), 

^  <xiSo  known  as  the  first  mate  or  chi6f 
pnicer,  is  the  capt£^in's  key^  assistant- 
in  assigning  duties  to  the' deck  cfew 
ancf  maihtaining'order  and  discipline. 
The  chief  mate  also  plans  and  si|per- 
^i^es  the  loading  and  unloading  *df 
cargo,  and  assists  the  captain  in  tak- 
ing the  ship  in  and  out  of  port.  On 
sdme  ships,  the  chief  mate  alsd  may 
be  in  cbarge  of  first-aid  treatment. 

Ejy  tradition,  ,  the  second  mate 
(D.'O.T*  197.133)  is  the  navigation 
officer.  The  second  mate  sees  that 
the  ship  is  provided  ^ith  the  neces- 
sary navigation  charts  and  that  navi- 
gation equipment  is  maintained 
properly. 

Third  mates  (D.b.T.  197.133),  the 
most  junior-rated  deck  officers  act  as 
signal  officers  and  are  in  charge  of  all 
signaling 'equipment.  They  also  assist 
in  the  supervision  of  cargo  loading 
and  unloading.  The  third  mate  fre- 
quently inspects  iifesaving  equip-. 
we^x  to  be  sure  it  is  ready  for  use  in 
fir  shipwreck,  or  other  emergen- 
cies, 

J    '  -        -i  ^ 

Engine  Department.  Marine  engi- 
neers operate  and  n^aintain  all  en- 
girn^s  and  machinery  aboard  ship. 
The  chief  engineer  ( CkQ.T.  1 97. 1 30) 
supervises  the  engine  department, 
and  is  responsible  for  the  efficient 
operation  of  engines  and  other  me-« 
chanical  equipment.  The  chief  en^- 
neer  oversees  the  operation/ of  the 
main  powerplant  and  auxiliary  equip-, 
ment  while  the  vessel  is  underway 
and  keeps  records  of  equipment  per- 
formance and  fuel  consumption."^  ^ 

The  first  assistant  engineer  (D.O.T. 
1 97.^1 30)  supervises  engineropm  per- 
sonnel and  directs  operations  such  as  .t 
starting,  stopping,  and  controlliflg* 
the  speed  of  the  main  engines.  The 
first  assistant  engineer' also  oversees 
and  inspects  the  lubrication  of  en- 
gines, pump^,  generators,  and;  other  , 
machinery  and,  with  the  chief  engi- 
neer, directs  all  types  of  repairs.  , 
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TiM  captoip  has  complttt«  authdHty  and  retponsibiilty  for  the  ship's  oparation. 


The  second  assistant  engineer 
(D.O.T*  197.130)  has  charge  of  the 
boiler  and  associated  equipment 
such  as  the  water-feed  system  and* 
pumps.  The  second  assistant  engi- 
neer also  makes  sure  proper  ste^m 
pVessure  and  oil  and  water  tempera- 
tures are  maintained  and  supervises 
the  cleaning  of  boilers. 

The  third  assistant  engineer 
.(E>.O.T.  197.130)  supervises  the  op- 
eration and  maintenance  of  the  lubri-' 
cation  system. and  a  variety  df  other 
engineroom  equipment.  Some  third 
assistant  engineers  are  responsible 
for  the  electrical  and  refrigeration 
systems  abpard  ships. 

Other  officers.  A  ship  keeps  con- 
tact with  the  shore  and  other  vessels 
Through  its  radio  officer  (D.O.J. 


193.282),  who  also  maintains  radio 
equipment.  These  officers  send  and 
receive  messages  by  voice  or  Morse 
code.  They  periodically  receive  and 
record  time  signals,  weather  reports, 
position  reports,  and  other  informa- 
tion. .'Radio  officers  also  may  main- 
tain depth  recordii^g  equipment  and 
electronic  navigation  equipment. 

Some  fi^ighters  and  all  passenger 
vessels  carry  pursers  (D.O.T. 
197.168).  The  purser  or  staff  officer 
does  the  extensive  paperwork  that  is 
required  before  a  ship  enters  or 
leaves  a  port.  They  pref^^e  payrolls 
^nd  assist  passengers  as  required.  In 
recent  years^^  the  Staff  Officers  Asso- 
ciation has  established  a  program  tdi; 
train  pursers  to  act  also  as  physician's 
assistants.  This  instruction  is  de- 
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signed  to  improve  the  medical  care  ^ 
aboard  freighter^  and  tankers  and  fa- 
cilitate U.S.  Puftk^lHeTalth  Service 
clearance  when  a  sljip  arrives  in  port7 
Ail/passenger  ship^  mtist  carry  li-\^ 
cens^  doctor^  and  nur^s.  pt^. 

Places  of  Eftiploymc^nt  \  ' 

About  13,300  officers  werfe  em-j^ 
ployed  aboar^  U.S.  oceangoing  yes-' 
sels^duVing'  1976.  DeCk  pfficers^nd 
engineering  officers  accoun tea  for 
more^han  four-^fths  of  'thenotal, 
radio  officers  m^de  up  mdst  of-'the 
remainder.  Due  to  long  vacations  . 
and  other  breaks  ia  service  such  as  - 
tlfose  resulting  from  iUnessuierfe  are" '  ^ 
about  twp  officers  erhployed  for  ^v-  ~ 
ery  job  on  a  sHip. 

About  two-thirds  of  the  officers 
were  aboard  freighters  and  most  of 
the  remainder  wc^re  aboard  tankers* 
Only  a  small  percentage  wore  on 
passenger  vessels. 

Training,  Other  Qualifications,  - 
^  and  Advancement  \ 

/     ■ .  .    ■ '  «  . 
•     Applicants  for  an  officer's  license 

in  the  deck  or  engineering  depart- 
ments of  oceangoing  vessels  must/ 
meet  certain  legal  requirements. 
Captains,  chief  and  second  ibates, 
and  chief  and  first  assistant  engineers 
must  be  at  least  21  years  old.  The 
minimunt  age  for  third  mates,  third 
assistant  engineers,  and  radio  opera- 
tors is  19.  In  addition,  applicants 
must  present  proof  of  J^-^-  citizen-  " 
ship  and  obtain  a  U.S.  PSblic  Health 
Service  certificate  attesting  to  their 
vision;  color  perception,  and  general 
physical  condition*  ' 

Besides  legal  and  medical  require-  ^ 
ments,  candidates  must  also  have  at 
least  3  years  of  appropriate  sea  expe- 
rience or  be  a  graduate  of  an  ap- 
proved traimng  program.  Deck  offi-  < 
cer  candidates  miist  pass  Coast 
Guard  examinations  that  require  ex- 
tensive knowledge  of  navigation,  car- 
go handling,  and  deck  department 
operations.  Marine  engineering  offi- 
cer candidates  must  demonstrate  in- 
depth  knowledge  of  propulsion  sys- 
tems, electricity,  plumbing  and  steam 
'fitting,  metal  shaping  and  assembly, 
and  ship  structure.  To  advance  to 
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(^  higher  ratings,  officers  mjn^jjjjjjjjfass  pro- 
gressively more  difficult  examina-. 
tions.  '    .  '  •  '1^' 

For  a  Coast  Guard  license  as  a 

^(Jk)  officcir,  appli^afi'ts  must  ha\^  a" 
^firsr>pr*'^econd-class  radiotelegraph 

.  opera^or^  license  issued  by^the  Fed- 
eral Communications  Comir^^ion. 

♦  For  a'  lice|is^  to*  serve  as  the  sole  ra- 
dio operator  aboard  a^^rgo  vessel, 
the  Coast  'Guard 'also  requires  6^ 
months  of«fadio  experience  at  sea. 

Unlike  most  professions,  no  ed*uca- 
tioiy^ requirements  have  been  estaii- 
lished  for  ^fOcers.  A  sailor  with  3 
yeare*  experience,  in  the  deck*  or  en- 
_^gi^  department  may  appljy  for  either 
a  third  mate's  license  or  for  a  third 
assistant  engineer's  license.  How-^ 
ever,  because  of  the' complex  ma- 
chinery, and  navigational  and  elec^ 
tfonic  equipment  on  modern  ships, 
formal  training  usually  is  needed  to 
pass  iht  Coast  Guard's  examination 
for  these  licenses. 

The  fastest  and  surest  way  to  be- 
come a  well-trained"  officer  is 
through  an  established  training  pro- 
gram. Such  programs  are  available  at 

^the  U.S.'Werchant  Marine  Acadeimy 
at  KingsVPoint,  N.Y.,  and  at  six  State 
merlihant  marine  academies:  Cali- 
fornia/Maritime Academy,  Viallejo, 
Calif.;  Great  Lakes  Maritina  Acad- 
emy Traverse  City,'  Michigan;  Maine 
Maritime  Academy, 'C5astine,  Maine; 
Massachusetts  Maritime  Acade+ny, 
Hyannis,  Mass.;  Texas  Maritime 
Academy, Galveston,  Tex.;  and  State 
University  of  JMew  York  Maritime- 
College,  Fort  Schuyler,  New  York, 
N.Y.  About  500  students  graduate 
each  year  from  these  schools;  about 
one-hdf  are  trained  as  deck  officers 
and  one-half  as  marine  engineers. 
Admission  teethe  U.S.  Merchant  Ma- 
rine Academy  is  throtqfh 'nymin'ation 
by  a  member  of  Congress,  whereas 
entrance  to  the  other  academies  is 
made  through  written  application  di- 
rectfy  to  the  school. 

*Most  of  the  academies  offer  4-year 
programs  in  nautical  science  or  ma- 
rine engineering,  which  include 
courses  such  as  navigation,  mathe- 
matics, electronics,  propulsion  sys- 
tems, electrical  engineering,  naval 
architecture,  languagtt|'  history,' and 
shipping  managepjRlt,  as  well^as 
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experience  at  sea.  Aft^r       Advagcem^t  for  deck  and  engine 
Juacd  Examinations  arfe    officers  is  along  well-deC^?d  lines  i 

a^d  depends  Tprim-arily  upoo*  speci-- 


practicaf 

passed,  lidjenses  ttre  issued  for  either 
tj^rd  mate  or  third  arssistant^gtneer. 
In  .addition,  graduates  may  receive 
co^?missipns  as  ensigns  in  the  U.S.' 
Naval  Reserve.  f  ^- 

Because  of  thehr  tliorou^h  ground- 
ing in  theor)(^and  its  practical  apfpli<- 
^cation',  academy  graduates  are  invthe 
best  position  to  move  up^o*"master 
and  cRief  erfgineer  ratings^  ^Thejr' 
well-founded  education  also  helps  ^ 
^'qualify  them  f6,r  shoreside  jobs  such 
as^marine  superintendent,  operating 
manager,  de^sign  engirreers,  naval  ar- 
chitects, or  shijpping  ^ecutive.  ♦ 

The  U.S.  Mjerch^nt  Marine  Acad- 
emy now  selects  about  15  percent  of  ^ 
the  approximately  250  persons  who- 
enter  the  academy  each  year  to  be 
trained  as  "omnicompetent"  offi- 
cers. They  are  taught  both*  naviga- 
tional and  technical  skills  so  theycan 
work  in  either  the  deck  or  engine 
department.  Graduates  of  the  kt.S. 
Merchant  Marine  Academy  have  an 
obligation  to  serve  a  minimum  of  3 
^  years  as  officers  in.  the  merchant  ma- 
rine or  in  the  military  service  of  the 
United  States.' 

A \i umber  of  trade  unions  in  the. 
maritirHe  industry  provide  ^)fficer 
training.  These  unions  include  the 
International  Organization  of  Mas- 
ters,Mates  and  Pilots;  the  Seafarers' 
International  Union  of  North  Amer- 
ica; the  Brotherhood  of  Marine  Offi- 
cers; and  the  National  ^Marine  Engi- 
neers'  Beneficial  Association 
(MEBA),  However  due  to  a  crowded 
job  marketUn  recent  years,  all  but  the 
MEBA-opemted  -Calhoon  Engineer-, 
ing  School  in  Baltimore,  Md.,  have 
restricted  training  programs  to  up- 
grading of  officers  already  licensed. 
The~ Calhoon  School,  which  produc- 
es about  90  graduates  every  year,  of- 
fers, a  third  assistant  engineer's  li- 
cense. The  program  consists  of  botiP 
classroom  instruction  and  spa  experi- 
ence and  provides  free  room,  board, 
medical  care,  and  text  books  in  addi- 
tion to  a  monthly  grant.  Trainees 
must  agree^  serve  at  least  3  years  in 
the  merohant  marine  aft^r  the  3-year 
^^Hjaining  period.     ,  I 


fied  sea  eVperience,  ^passing  a  (Jgast 
Guard  examination,  and  Jei^d^rshft) 
ability.  "Deck  officers  start^as  thind 
rffates.  After  1  year's  sea  service  they 
are  eligible  (o  take  a  second  ^ate 
examination.  A  second  mate  may,^^ 
*ply*for  a-dfii^ mate's  license  after  1  • 
year  of  sea  s^?yice.  O/ficer^^in  the 
en^We -departplent  start  as  >h^d 
,  assistant  engineers.  After  \  yeafr  'of 
secvice,  they  may  apply  for  a  second 
assistant's  licensc-and  finally  a  chief 
engineer  s  licen.se. 


lEmploym^nt  Outlook 


Employment  of  ship's  officer's  is 
expected  to  increase  more  slowly 
than  the.averagfe  for  all  occupations 
through  the  mid-1980's.*  .  . 

Since  Worl^  War  II,  the  number  o( 
vessels  in  our  merchant  marine  has 
declined  steadily  as  the  owners  of ^ 
A.mei'ican  ships  have  registered  them 
outside  the  country.  The  transfers  • 
occurred  because  ships  registered  in 
the  United  States  must  employ 
.American  crews  and,  because  of 
their  high^  wages,  cost  about  twice 
as  much  tov^perate  as  ships  regis- 
tered abroad  al^d  manned  with  for-  . 
eign  crews.  The  incentive  of  obtain- 
ing greater  profits  by  lowering 
operating  costs  prompted  many  own- 
ers to  register  their  ships  outside  the 
U.S.       '  ^  .      ■  .  '  ^ 

Little  further  decline  in  the  num- 
ber of  ships  is  expected,  however^ 
because  the  Federal  Government  has 
taken  steps  to'insure  that  ships  regis- 
tered in  the  U.S.  and  operated  by 
A.merican  crpws  are  available  ta 
transport  essential  cargo.  To  main- 
tain this  capability,  the  Government 
pays  the  difference  in  wages  if  U.S. 
crews  are  used,  and  helps  pay  for  the 
construction  or  purchase  of  ne\V 
ships.  "Some  job  openingsjwill  occur 
as  a  result  of  the  need  to  ieplace  ex-  - 
perienced  workers  who  r^ire,  die  or 
take  shoreside  empl^ment.  Re- 
placement needs  are  relatively  hign 
because  ships'  officers  are  somewhat 
older,  on  the  average,  than*  workers  . 
in  other  occupations  and  the  liberal 
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pension  p(ans  offered  by  the  mer- 
'  chant  marine  industry  encotirSge 
/  early  retirement.  Alsoi^Qm^e'officers 
find  they  pr^er  the  stability  of  shore? 
^  side  employment/  '      '  J> 
Jofb  oi)porti[tiities  are  expected  to 
^  become  more  favorable  in  the 

than  irHhe  near  future  a^the  balance 
■r.  betweeiy|he  suppj^  ind  demand  ipr 
iDfflcetv becomes  more  favorable! 

Since  maritime^  unioVis  control  a^ 
njajo^ity   of  jot>8^  graduate^  'fr<3m 
unfen  *}faining  programs, have  th^ 
best  opportunities"  to*  d^btairf' Jo^ws 
aboard  ocean-going  V^essefs.  Hbw- 
evbr,  graduates  of  mefgjj^nt  marine 
academies  who  cannot  fmVlJbbs  on 
^mereh^nt*  ships'^enerally  hav^  little 
.trouble  finding  jobs  in  related  fieldsi 
For'^ example;  trained  officers  are 
needed  on  oceanog<faphic  research 
*  vess^ls^on  vessels  that  carry  suppfl^s  ^ 
to  offshore  oil  drilling  rigs,  and  on' 
dredges  op^r^ted  b^;jft6  Army  Corps  . 
of  Engineers.  Others  find  jo\^s  wjth 
the  mai;|time  industry. 

Earnings  and  Working 

Conditions 

»  *" 

Earnings  of  officers  denend  upon 
their  rank  and  the  typA  of  ^ship. 
Wages  are»^ighest  on  large  ships.  The 
accompan'ying  tabulation  shows 
monthly  base  wa|^s  for  officers 
aboard  an  average  freighter  in  1976. 
Additional  payments  for  overtime  or 
for  assuming  extra  responsibilities 
generally  average  about  50  percent 
of  base,  pay.  For  example,  a  second 
mate  with  a  rponthly  base  pay  of 
$1,278   may  regularly  earn  about 


$1,917  each  month 


^ase 

Captain..!   S3,7I7 

Chief  engineer   .3.158 

First  assistant  engineer..   .1.888 

First  mate  1,802 

Radio  officer .  j  '..S.     1 ,604 

Second  assistant  engineer   1,338 

Second  mate   1,278 

Third  assistant  engineer   1,202 

Third  mate   1,147 

'Purser   1,055 

I  East  Coast  wages  in  June,  197i6  aboard  a 
12,000-17,000  power  ton  single  screw  ship. 

ERJC^  ^ 


Officers  Jmd  theif^  dependents  en^-. 
joy  substantial  pension  and  w^f^e  . 
'ber^efits.  Vacations  rangeTrom  QJO  to 
180  days  a  yej^." 'Officej^li|ga^  20 
years  of  service  have  the>G(Spn  of^ 
monthly  pension  of  $325  jor  37  1/2 
^"percent  o'f  their  monthly  rsite  of  pay. 
Those  who'  have'25- yeal^^of  service 
are'-eligible  for  $425  a  month  or  50. 
^rcent  of  their  irtldlithly  rflrte.  Offi-. 
ceKsTorcfd  tol'etire  prematurely  due 
to^  permanent  disablfitjl''  receive  par- 
tiitl  'pcnsiohs.*  Comprehensive  mecji- 
cal  care  an4.  hospitalization  Sre  prb;' 
vjded.for  officers  and-^beir  famijies 
througlv-employjer^ o'r;,union  pro- 
gram^. '  ' 

The  >yorkw^ek  aboard  ship  is  coy-  * 
siderably  different  from  the -work-  > 
w^lKJc  on  shore:  At  *sea,  most  officers 
are  required  to  work  7  d^ys  a^veek,* 
Generally,  they  woFk  two'4.Thour 
watches  ( sh if tsi^  during  every  24- 
hour  period  and  have  8  hours  off  be- 
tween ea^h  watch.  S^ome  officer^ 
work'  8  hours  a  day,  Monday  tJirough 
Friday.  All  officers  are  p^'id  overtime 
wor^k  over  40  hours^  a  week, 
e  ship  is  in  port,  the  basic 
work>vee'fc*^is  40  hours  for  all 
crewmembers.  j 

The  duties  aboard  ship  are  hazard- 
ous compared  to  other  industries.  At  •> 
sea,  there  is  always  thq  possibility  of 
injuries  fcom  falJs  or  the  danger  of 
fire,  collision,  or  sinking.       * . 

Almost  90  pqi^ceni  of  all  officers 
belong  to  maritime  ujiions.  The  two 
largest  are  ilfc  International  OrgfiHii- 
zation  of  Masfers,  Mates  and  Pilots, 
representing  deck  officers,  and  the 
National  Marine  .Engineers'  Benefi- 
cial Association,  representing  engi- 
neering officers.  The  Brotherhood  of 
Marine  Officers  represents  deck  and 
engine  officers  bn  some  ships.  The 
Staff  Officers  Association 'and  the' 
Marine  Staff  Officers  Association 
represents  pursers  aboard  Certain 
freighters:  Radio,  officers  ar^  repre- 
sented by  the  American  Radio  Asso- 
ciation and  the  Radio  Officers 
Union.  In  addition,  a  number  pf  in- 
dependent unions  o^rgaitUe  oTficers 
on  tankers.  Officers'  unions  may  re- 
qu'ire  ihitiation  fees  as  high  as 
$4,000.  ^'      '  ^ 

■  -Si*  >.  V 
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Sources  of'Addltlonal 
Informdtl^n 

For    general    information  'abo^ 
merchant  marine  officer^s  jobs,  write 
'to:      /  '  •  ' 

^'Office  of  Maritime  Manpower,  M^flFitJme  Ad- 
*  ^inislfation,  U.S.  Department  of  Com- 
•  .  Ai^rce,.Washiqgton,.D.C.  2023^. 

■     .      ■  , 

Information  about  jpb  ofSenrngs, 
qualifications  lor  employmjent^wage 
scales',  and  other  partij^Oilars^is  aV^I- 
abl^  from  focal  rtiaritiine  dfficer^ 
unidns.  Lf'r)^  maritimie.  unioiTls  listed 
in  thelocal. telephone  directory,  con- 
tact: ^       '  ^  .  >      :  . 

International  Organiuition.of  M^ters,^  Mates 
,  and  Pllnts,  39  Btbadway.  New.  Yofk.iN'.Y. 

,    iooy6.  -         .       /     ,  f 

National  Marine Engitfeers'  Beneficial  Associ- 
ation, iV-^attery'PI.,  New  York#-N.Y. 

10004.       -         .  '  * 


MERCHANT  Marine 

SAILORS 

•     Nature  of  the  Work 

Oil  from  Saudi  Arabia,  aluminum 
ore  from  Surinam,  and  cars  from  Ja- 
pan, as  well  as  countless  other  im- 
ported commodities,  provide  much"* 
of  the  energy  and  rafw  materials  that 
our  economy  requires  and  the  fin- 
ished products  that  individuals  enjoy. 
Yet  these  cargoes*  are  so  routin6ly  - 
transported  across  thousands  of 
miles  of  ocean  that  our  dependence 
on  merchant  ships — and  sailors — for 
their  delivery  in  frequently  taken  for 
granted.       ^  " 

Sailors  make  up  most  of  a  mer- 
chantfShip's  crew  and.  do  most  of  the^ 
manual  labor.  Employment  is  along' 
craft  lines  with  varying  skfll  levels. 
Each  wprker  is  assigned  to  one  of  the 
following  departments:  ^^ck,  en-' 
gine,  or  steward's. 

Deck  Dej^artmeht.  Ordinary  seamen 
(D.O.'f.  91  1.887),  the  entry  rating  in 
the  deck  department,  scrub  decks, 
coil  and  splice  ropes,  paint,  clean 
personn^  quarters,  and  *  do  other 
general  jnaintenance  work.  They  also 
may  relieve  able  seamen  who  steer 
the  ship  and  act  as  lookouts. 
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CiqMfftoffics  in 


sewnen 
abcmt 


o  ^^^^ 
trtake  up 

They  must 
edge  of  all 
able  to 
equipment, 
ters  to  ^steej: 
each  take 
and  also 
for  other 

/Able 
for  riggiftg, 
cargo 
must  be 
and  handle 
ship  is 
tion  to  thei 
do  general 


(PJO.T.   91 1.884)    similar  to  that  done  by  ordinary  sea- 
onef-Tifthof  all$ailors.^men.  ^    ^    .  ^ 

liave  a  thorough  knowl-       The  iyoatswain  (D.O.T.t'9jH.131 ), 

or  bosun,  is  the  highest  ranking  able 


-handl  trig 
able 


1  docking 


ERIC 


tiM.Coatt  QuanS  or  Navy  provktos  •  good  background  for  most  morchai 
^  marine  Jobs.  ^  .. 


pfarts  of  the  ship  iand  be 
handle  all  gear  and  deck 
They  act  as  quartermas-^ 
the  «hip.  Usually,  tliey 
turns  ^t  the  wheel, 
as  lookouts  to  watch 


24iour 


seive 


ships. 


searnen 


also  are  responsible  . 
repairing,  .arid  stowing 
and  other*  gear.  They 
to  tie  Cbtntnon  Icnots 
mooring  lines  when  the 
or  departing.  In  add i- 
more  skilled  tasks,  they 
deck  maintenance  work  , 


seaman.  As  boss  of  the  deck  crew., 
the  boatswain  relays  th^e  dec1c  offi- 
cers* orders  and  sees  that  these  or- 
ders are  carried  out.  The  boatswain 
assists  the  chief  mate  in  assigning 
work  to  criewmembers  and  directs 
general  maintenance  operations  such 
as  cleaning  decks  and  polishing  met- 
alwork.  When  the  §hip  docks  or  an- 
chors, the  boatswain  supervises  the 
deck  crew  in  handlihjg  the  lines  used 
for  mc>orihg. 

Some  cargo  vessels  carry  one  to 
three   deck   utility   hands  (D.O.T. 


9llv884),  who*  maintain  the  ship's 
^  decks  under  the  supervision  of  the 
boatswain!  They  determine  the  con- 
dition of  bilges  (compartments  in  the 
bottorn  of  the  hull)  and  dq  general 
maintenance' work. 
Some  vessels  carry  a  skip's  cdrpeh" 

^ter  (D.O.T.,  860,281 )  who  secures 
cargo  hatches  and  ports,  and  braces 
(shores)  cargo.  The  carpenter  also 
may  operate  winches  that  hoist  and 
drop  the  anchor  and  do  other  general 
repair  work  on  the  ship's  wpoden., 
pdrts. 


^EngUie  Department.  The  engineenng 
"^taff  consists  of  workers jyho  have  a 
vfiriety  of  occupational  specialties  re- 
quiring varying  degrees  of  skill  from 
the  rating  of  wiper  to  specialized 
.  skilled  jobs-siich  as  refrigerator  engi- 
neer! Wipers  (OCT.  699.887)  keep 
\,tlie 'fengineroom*  and  machinery, 
clean.  Most  cargo,  vessels  carry  two 
or  three  wipe]cs^^,Oi7tfrj  (D.O:T. 
'  9 1  \  .SS:4y^l&aif}^^ 
equipment.  Tiiey  malce  regular 
HDunds  of  .ship  machinery  to  check  : 
-oil  flow  and  pressures.  Oilers  also^ 
may  help  overhaul  and  repair  ma- 
.  chineryl'  Firers-watfirtehders  (D.O,T., 
^  951.885  )  check  and  regulate  the 
aniount  of  water  iii  the  boilers/in- 
/.spect  gauges,  and^  regulate  fuel  flow 
.  to  keep  steam  pressure  constant. 

also  check  the  operation  of , 
orators  and  condensers,  which 
!  used  to'convert  salt  water  to  fresh 
ter.  ^ 

The  ^.ship's  electrician  (D.O,T. 
825.281)  repairs  and  mauntains  elec-. 
trical  equipment,  such  9S  generators, 
and  motors.  Electricians  also  test 
wiring  for  short  circuits  and  remove 
and  replace  fuses  and*  defective 
lights.  - 

Certain  types  of  ships  risquire 
workers  who^have  special  skills,  such 
as  /refrigeration  engineers  (D.O.T. 
95QJ82)  who  nriarintain  proper  tem- 
peratures in  refrigerator  corfipart- 
ments  for  perishable  cargoes  such  as , 
meat  and  vegetables.  ' 

Steward^s  DetMirtment.  The  chief 
steward  (D.OX  350.138)  supervises 


the  preparation  and  serving  of  meals 
^^nd  the  upkeep  of  Ij^ng  quarters 

i5  . 
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aboard  ship.  The  cAie/co6)b  (IXO.T. 
^  1 5.  1 )  and  assistant  cooks  prepare 
^nigjals.  The  chief  cook  also  supervises 
the  other  galley  (ship's  kitchen) 
workers  apd  is  responsible  for  keep- 
ing the  galley  clean  and  orderly.  Util- 
ity hands  (D.O.T.  318.887)  and /nejj 
attendants  (D.O.T.  35^8781  com- 
plete  the  cr^w  in  the  ste^vrard's  de- 
partment. These  beginning  jobs  re- 
quire little  skill.  Utility  hands  carry 
food  supplies  from  the  storeroom 
and  icebbxes,  prepare  , vegetables, 
wash  cobjcing  utensils;  and  scour  gal- 
ley equipmeiit:  Mess  ^tten^ants  set 
tables,  serve  meals,  cjean  tajbles, 
wa^h  dishes,  and  care  for  living  quar- 
ters. 

Due  to  thcr^eater  use  of  prepack- 
aged fop^s  and  smaller  crew  sizes," 
many  new  ships  have  reduced  the 
number  of  workers  in  the  steward's 
department.  I^or  example,  the  chief 
cook  and  chief  steward  are  replaced 
by^  a  combination  chief  steward/ 
cook.  ^ 

Because  of  the  ever-present  dan- 
ger of  fire  at  sea,  able  seamen  must 
be  familiar  with  fire  prevention  and 
control  methods,. They  participate  in 
periodic  boat  drills  and  are  trainecl  in 
all  operations  connected  with 
launching  lifeboats  and  liferafts. 

Places  of  Employment  « 

About  33,200  sailors  were  ^tn- 
ployed  aboard  U.S.  oceangoing  ves- 
sels during  1976.  Due  to  long  vaca- 
tions and  other  breaks  in  duty,  such 
as  illness,"  the  number  of  employed 
sailors  i^bout  one  and  a  half  times 
^  the.  nunrber  of  jobs  on  ships.  Nearly 
two-thrrds  of  the  jobs  were  aboard 
freighters,  and  most  oflhe  remainder 
were  aboard  tankers.  Only  a  small 
percentage  were  on  pasi^nger  ships. 

Training,  Other  Qualifications, 
and  Advancement 

Although  not  required,  previous 
sea  experience  in  the  Coast  Guard  ^r 
Navy  is  a  useful  background  for  en-^ 
tering  the  merchant  marine.  Appli- 
cants -must  obtain *a  doctor's  certifi- 
cate .specifying  they  are  in  excellent 
health  and  then  must  obtain  a  letter 


from  a  shipping  copipany  stating 
that,  if  qualified,  they  will  be  hired  if 
a  job  becomes  avaifable.  In  ad4jtion, 
applicants  must  register  with  the  U.S. 
^  Coa^  Guard  and  acquire  from  it  tmi- 
versal  identification  papers  called  a 
merchant  mariner's  document.  The 
document,  how^ver^  does  not  guar- 
antee a  job.  U  merely  qualifies  a  per- 
son to  be  considered  for  a  job  when 
-  <he  supply  of  regular  .workers  has 
been  exhausted.  To  get  a  job,  a  per- 
son mu5t  be  present  at  the  hiring  h?tll 
when  the  opening  becomes  available. 
.  Hiring  halls  are  located  in  the  chief 
ports  of  the  country^  ThcSy  are  oper^ 
^ed  by  unions  for  commercial  v^s- 
sels^d  by  the  Navy's  Military  Sealift 
Command  (MSC)  for  government- 
operated  ships.  In  most  ports  along 
the  Atlantic  and  Gulf  Coasts  and 
Great  Lakes,  the  National  Maritime 
Union  and  the  Seafarers'  Internation- 
al Union  operate  hiring  halls.  The 
Sajlors'  Union  of  the" Pacific  operates 
hiring  halls  in  rnany  ports  of  the  West 
Coast.  MSC  employment  offices  are 
located  at  Brooklyn,  N.Y.;  New  Or- 
leans, La.;  and  Oakland,  Calif. 

Jobseekers  -are  given  shippirtg 
cards  when  they  register  at  the  hiring 
hall.  The  shipping  companies  send 
}o\x  orders  ito  the  hiring  hall,  and 
sailors  who  have  been  unemployed 
the  longest  get  fifst  preference  on 
any  jobs  for  which  they  are  qualified. 
Inexperienced  applicants  are  expect- 
ed to  have  difficulty  getting  jobs  be- 
cause the  number  of  experienced 
;  workers  already  greatly  exceeds  the 
number  of  job  openings.  Applicants 
must  be  present  at  the*hall  wAen  jobs 
are  announced  and  may  lose  their 
places  if  they  are  not  pre^nt  or  have 
turned  down  three  job  offers. 

A  sailor  advances^'n  the  deck  and 
engine  departments  by  serving  a  des- 
.  ignated  period  in  a  rating,  and  by 
successfully  completing  a  Coast 
Guard  examination  that  tests  the 
ability  to  use  anpl  maintain  equip- 
ment. For  example,  after  serving  a 
minimum  of  1  year,  Aboard  an  ocean 
going  vessel  ah  ordinary  seaman  may 
apply  to  the  Coast  Guard  for  limited 
endorsement  as  an  able  seaman, 
full  endorsement,  applicants  ihust  1 


at  least  19  years  of  age  and.pass  an 
examination  to  test  their  knowledge  « 
of  seamanship  and  ability  to  carry 
^ut  all  the  duties  required  of  able 
seamen.^Able  seamen  who  have  su- 
'*  pervisory  ability,  may.  a4vance  to 
^  boatswain  after  years  of  Service. 

Mostr  training  programs  in  the  in- 
dustry are  designed  to  help  experi- 
enced workers  upgrade  their  ratings. 
However^  the  Seafarers'  Intemation- 
aLUnion  of  North  America  operates 
the  Harry  Luiide berg  School  for  sea- 
manship at  Pine/Point,  Md.  that  ac- 
cepts a  limited  number  of  youJig  peo-, 
pie  who  have  no  sea' experience  and 
M  trams  them  in  general  seamanship 
skills.  U^j^rading  courses  for  sailors^ 
are  offered  by  the  Seafarersr Union, 
the  National  Maritime  Union* of  . 
America,  and  a  number  of  other  or- 
ganizations.  .  •     /  , 

Advancement  to  higher  positions 
in  the  steward's  department  is  by 
recommendation  of  the  chiefisteward 
to  the  captain.  A  mess  attendant  o^ 
utility  hand'  can  advance  to  ^ird 
cook,  to  cook-baker,  to  chief  cook, 
and  finally  ta  chief  stew,ard.  ^ 

,A  small  number  of  pei^ons  who 
show  excegtidnal  ability  are  selected 
for  self-stujiy,  union  sponsored  pro-  ' 
grams,  which  enable  ^unlicensed  sail- 
ors to  advance  to  the  licensed  ranks 
as  either  tliird^mate  or  third  assistant 
engifieer. 


o 
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Employment  OutloQk     v  ^ 

Employment  of  merchant,  sailors^  is 
expected  to  decline  through  the  mid- 
1980's.  Some  job  openings,  however, 
will  arise  each  year  due  to  the  need 
to  replace  experienced  sailors  who 
retire,  die,  or  quit  the  sea  for  other 
reasoi^s.  Competition' for  these  posi- 
tib^s  is  expected  tq.  be  keen  because 
the  number  of  people  seeking  jobs  as 
sailors  probably  will  exceed  the  num- 
ber of  openings.  Most  openings  will 
be  filled  by  experiencied  sailors  who 
are  unemployed;  very  fe\y  inexf^ri- 
enced  applicants  are  expected  to  get 
jobs. 

Empl9yment  opportunities  in  the 
U.S.  Merchant  Marine  are  directly 
related,  to  the  number  ;t)f  ships;|r-and 
to  the  number  of  sailors  reiquired  to 
operate  each  ship.  After  World  War 
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^  II  this  country  posse^d  the  largest 
merchant  marine  fleet  ever  assem- 
bled. Since  then,  hpweYe^,  the  niim' 
ber  has  declined  steadily  as  some 
owners  trtmsferred  their  ship's  regis- 
tration outside  the  country.  These  . 
transfers  occurred  because  ships  reg- < 
istered  in  the  United  States  must  em-  , 
pipy  American  crews  and,  because  of 
higher' wages,  cost  about  twice  as 

'much  to  operate  as  ships  registered 
abroad  and  manned  with  foreign 
crews.  The  incentive  of  obtaining 
greater  j;)rofits  by  lowering  operating 
cdsts  prompted  many  owners  to  reg- 
ister they*  ships  outside  the  U.S. 
Little  further  decline  in  the  num- 

A 

ber  of  ships  is  expected^  however, 
because^the  Federal  Government  has 
taken  steps  to  insure  that  ships  regis- 
tered i|^  the  Uilited  Sta^s  and  oper- 
ated by  American  crews  are  available 
to  transport  essential  cargo.  To  main- 
«tafc  this  capability,  the  Government 
pays  the  difference  in  wages  to  a 
cbmpany  if  they  use  American  crews, 
and  helps  pay  for  the  cons?ruction.or 
purchase  of  new  ships. 

The  number  of  ships  is  expected  to 
remain  about  the  same,  because  the 
number^of  new  ships  entering  service 
should  about  equal  tfiose^eing  re- 
tired.  However,  employment  of  sail- 
ors is  expected  4o'  decline  because  ; 


new  ships  are  operated  with  smaller 
crews.  For  example,  vessels  generally 
carry  a  crew  of  twelve  sailors  in  the 
engineering  department,  whereas 
new  ships  only  carry  four:  three  deck 
enginie  mechanics  and  one  wiper. 
Deck  engine  mechanics  replace  oil- 
ers, firer-watertenders,  and  electri- 
cians. Older  freighters  and  tankers 
customarily  employ  three  ordinary 
seamen,,  whereas  their  job  has  been 
eliminated  on  new  ships.  In  addition 
mechanization  of  tasks  has  eliminat-, 
ed  jobs  for  some  carpenters  and  the 
use  of  prepackaged  food  and  smaller 
crew  sizes  have  reduced  the  number 
of  cooks  and  stewards. 

Employment  opportunities  may 
improve  if  the  Governmeift  mandates 
that  a  fixed  proportion  of  imported 
oil  or  exported  grains  is  to  be  carried 
in  American  ships — a  move  ^that 
would  require  more  Amo^an  ships. 


Earnings  and  Working 
Conditions 

Crewmembers  of  Americaii  mer- 
chant ships  enjoy  excellent  pay  and 
^fringe  benefits.  Earnings  depend  on 
job  as^gnments  and  type  of  vessel. 
Basidmonthly  pay  for  a  cross 'section 
of  ratings  on  a  typical^eighter,in 
1976  is  shown  in  the  accompanying 
tabulation:  — 


Typical  crew  aboard  a  modern  automat(ki  dry-cargo  ship 


/Radio 
Officer 


j: 


Master 
1 


Deck  Oepartmonf 

I 


Englri^Oopartment 


X 


Chief  Mate 


I 


I 


Second  Mate  ' 

I 


Chief  Engineer 

I 


First  Assistant 


Modernjships 
operate  with 
half  the 
crew  of  the 
traditional 
ships 


I 


Second  Assistant 


7  Third  Assistants 


CL]'  Officers 

Crew  Members 


Base 

■  Electrician   $1,117 

Chief  steward   950 

Carpenter   874 

Cook/Baker   .  822 

Deck  utility  hand  

Able  seaman   ^^23 

Firer-watertender  ....^  .>>,-^''"^23 

Oiler..   723 

Ordinary  seaman   564 

Mess  attendant/utility  hand   560 

^  East  Coast  wages  in  June,  1976  aboard  a 
12.000-17,000  power  ton  single  screw  ship. 

Monthly  wages^are  supplemented 
by  premium  pay  for  overtime  and 
other  factors.  On  the  average,  premi- 
um earnings  are  equal  to  about  50 
pe^ce|lfef  base  wages.  For  example, 
an  d^ppvith  a  monthly  base  pay  of 
$72ilRgularly  earns  about  $1,084 
''each  month. 

Liberal  employer- financed  fringe 
benefits  are  provided.  Vacations 
range  from  90  to  180  days  a  year.' 
Sailors  may.  retire  on  pensions  after 
20  years  of  service.  Sailors  and  t^ir 
dependents  are  covered  by  coiiipre* 
hensive  medical  care  and  hospitaliza- 
tion programs. 

The  workweek  aboard  ship  is  con^ 
siderably  ^difTerent  from  the  work- 
week on  shore.  At  sea,  most  sailors 
are  required  to  work  7  days  a, week. 
Generally,  they  work  two  4-hour 
watches  (shifts)  during  every  24- 
hour  period  and  have  8  hours  ofT  be- 
tween ieach  watch.  So.me  sailors  afe 
day  workers.  They  work  8  hours  a 
day,  Monday  through  Friday.  All 
sailors  are  paid  overtime  for  work 
over  40  hours  a  week.  When,  the  ship 
IS  in  port,  the  basic  workweek  is  40 
hours  for  all  criewmembers. 

A  person  working  in  the  engine- 
room  must  be  able  to  withstand  high 
temperatures  while  a  deck  worker 
must  adapt  to  both  bitter  cold  and 
the  hot  sun.  At  sea,  there  is  always 
the  possibility  of  injuries  from  falls  or 
the  danger  of  fire,  collision,  or  sink- 
ing. 

Accommodations  for  sailors 
aboard  U.S.  vessels  are  generally 
good,  but  not  luxurious.  Meals  are 
served  in  a  messroom,  which  often 
doubles  as  b  recreation  room  where 
the  crew  can  read,  write  letters,  play 
cards,  and  socialize.  Crewmembers 


308 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


generally  share  quarters  aboard  older 
ships  and  have  little  privatby,  but 
most  new'  ships  have  single*berth 
rooms..  Many  sailors  find 'the  work 
aboard  ship  routiAe  and  boring. 

Sailors  are  represented  by  ia  num- 
ber of  labor  prgainizations;  the  two 
largest  are  the  National  Maritime 
Union  of  America  and  the  Seafairers* 
Intematidnal  Union  of  North  Amer- 
ica. 


Sources  of  Additional 
Information 

For  general  information  about 
merchant  marine  sailors*  jobs,  write 

to:^ 

Office  of  Maritime  Manpower,  Maritime  Ad- 
ministration, U.S.  Department  of  Com- 
merce, Washington,  D.C.  20235. 

Information  about  job  openings, 
qualifications  for  employment,  wage 


scales,  and  other  particulars  is  avail- 
able from  local  maritime  unions.  IP 
no  maritime  union  is  listed  in  the  lo- 
cal telephone  directory,  contact: 

National  Maritime  Union  of  America,  36  Sev- 
enth Ave.,  New  York,  N.Y.  lOOI  I. 

Seafarers'  International  Union  of  North  Amer- 
ica, 675  Fourth  ^I^^TjJBrooklyn,  N.Y. 
1 1232. 
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RAILROAD  OCCUPATIONS 


People,  food,  and  industrial  mate- 
rials all  move  along  the  200,000 
miles  of  railr9ad  lines  that  crisscross 
the  Nation.  In  1976, 'the  railroads 
provided  jobs  for  about  53  r,00p  peo- 
ple. Railroad  jobs  are  found  in  all 
States  except  Hawaii,  and  in  commu- 
nities of  all  sizes. 

Large  nunibers  of  railroad  workers 
are  employed  at  terminal  points 
where  the  railroads  maintain  control 
ofHces,  ficdilit  yards,  and  mainte- 
nance and  repair  shops.  Chicago,  the 
ub  of  the  Nation's  railroad  system,, 
more  railroad  workers  th^  any 
other  area,  but  many  also 
ployed  in  or  near  New  York, 
geles,  Philadelphia,  Minneapdli 
Pittsburgh,  and  Detroit. 

Railroad  workers  can  be 
into  four  main  groups:  Open 
employees;  station  and  office  w< 
ers;  equipment  mzdntenance  work- 
ers; and  property  maintenance  work- 
ers. 

Operating  employees  make  up  al- 
most one-third  of  all  railroad  work- 


ers. This  group  includes  locomotive 
engineers,  conductors,  and  brake  op- 
erators. Whether  on  the  rbad  or  a4( 
terminal^  and  railroad  yards,  ,  they 
work  together  as  traincre>ys.  Some 
other  ei^ployees  in  this  group  are 
hostlers,  who  prepare  locomotives 
for  the  traincrews,  and  switchten- 
ders,  who  throw  track  switches  with- 
in railroad  yards.  ^ 

One-fourth  of  all  railroad  workers 
are  station  and  office  employees,  >yho 
( direct  train  movements  and  handle 
the  railroads'  business  affairs.  Profes- 
sionals such  as  managers,  account- 
ants, statisticians,  and  systems  ana- 
lysts do  administrative  and  planning 
work,  while  clerks  handle  business 
^transactions,  keep  records,  and  pre- 
stVtis^ics.' Agents,  mianage  the 
affairs  of  thje  railroad  sta- 
iphers  and  telephone  rs 
pass  on  mSUuctipns  to  traincrews  • 
an4  help  agents  with^cledcal  work. 

.  More  than  one-fifth  pf  all  railroad 
■  ■ .    ,  ■  •  .•  e  ,  ■ 

em|5loyees  are  equipment  mainte- 
nance work^,  who  service  and  re- 


fogrcaMnrroyaf ionsvwill  reslr9in  grdV^h^br^^^^^;: 
'  pecupatiphjsi  ;;;iii[rtited  6p6^^^  , 


Replacement 


pair  locomotives  and  cars.  This 
group  includes  car  repairers,  machin- 
ists, electrical  workers,  sheet-metal 
workers,  boilermakers^  and  black- 
smiths. 

Property  maintenance  workers, 
who'  make  up  about  one-sixth  of  all 
railroad  employees,  build  and  repair 
tracks,  tunnels,  signal  equipment, 
and  other  nq^oad  property.  Track- 
workers  repair  tracks  and  roadbeds. 
Bridge  and  building  workers  con- 
struct and  repair  bridges,  timnels, 
and  other  structures  along  the  right- 
of-way.  Signal  workers  install  and 
service  the  railroads'  vast  network  of 
signals,  including  high>yay-crossing 
protection  devices. 

Discussions  of  the  work,  training, 
outlook,  and  earnings  for  some  major 
occupatioils  in  railroads  are  present- 
ed in  the  statements  that  follow.  In- 
formation on  employment  also  is 
available  in  the  statement  on  occupa- 
tions in  the  railroad  industry  else- 
where in  the  Handbook.  Details  about 
specific  jobs  may  be  obtained  From 
local  railroad  offices.  General  infor- 
mation on  the  industry  is  available 
from: 

Association  of  American  Railroads,  American 
Railroads  Building,  1920  L  St.  NW., 
Washington,  P.C.  20036. 


BRAKE  OPERAtORS 


(D.O.T.  910.364  and  ,884)  ^ 

^>  ^  ^  -^li^^  Work 

Brake  operators  play  a  pivotal  role 
-trt  fnaking  locomotives  and  cars  into 
trains.  Working  With  engineers  and 
:v  under  the  direction  of  conductors, 
they  do  the  physical  work  involved  in 
adding  and  removing  cars  at  railroad 
stations  and  assembling  and  fiisas- 
semblin^rains  in  railroad  yards. 

All  passenger  and  most  freight 
traincrews  include  two .  road  brake 
operators — one  in  the  locomotive 
with  the  engineer  and  anott^er  in  the 
caboose  with  the  conductor.  A  few 
small  freight  trains  need  only  one  in 
the  locomotive. 'Before  departure, 
road,  brake  operators  inspect  the 
train  to  make  sure  that  all  coliplei^ 


3lO 


OCXrUPATIONAL  OUTLOOK  HANDBOOK 


and  airhoses  ate  fastened^  that  hand- 
brakes on  all  the  xara  are  released, 
and  that  the  airbrakes  are  function-^ 
nig  correctly.  While  underway  they 
regularly  look  for  smoke,  sparks,  and 
other  signs  of  sticking  brakes,  over-^ 


heated  axle  bearings,  and  other* 
faulty  equipment.  They  may  make 
minor  repairs  to  airhoses  and  cou- 
plers. In  case  of  une;(pected  stops, 
brake  operators  set  out  signals  to 
protipct  both  ends  of  the  train. 


aifd  dtoastambit  tnilna  In  raHroad  yards. 


When  freight  trains  approach  an 
industrial  site,  the  brake  operator  in 
the  locomotive  jumps  off  the  moving 
train  and  run^  ahead  to  switch  the 
train  to  the  proper  track.  The  brake 
operators  uncouple  cars  that  are  to 
be  delivered  and  couple  those  that 
are  to  1>e  picked  up.  > 

On  passenger  trains,  brake  opera- 
tors regulate«car  lighting  and  temper- 
ature, and  help  the  conductor  collect 
tickets  and  assist  passenge^  .  ^ 
Yard  brake  operiftors  (also  known 
as  yard  couplers  or  helpers):  help  as- 
semble and  disassenible  trains  in  riril- 
road  yards,  according:  td  instructions 
from  yard  conductors.  They  use  hand  ^ 
signals  or  two-way  radios  to  signal 
engineers  where  to  move  cars.  Rail- 
road  cars  generally  are  not  pushid 
very  far  by  the  engine,  b^t  instead 
jare  allowed  io^rGirto  theii*  destina- 
tion in  the  yard.  Brake  operators  un- 
couple the  cars  aifd  throw  track 
switches  to  route  them  to'  certain 
tracks  if  they  are  to  be  unloaded,  or 
to  an  outgoing  train  if  theit  final  des- 
tination is  further  down  the  line. 
They  may  ride  a  car,  operating  the 
handbrake  to  regulate  its  speed. 

Training,  Othtr  Ouallflcatlona, 
and  Advancement 

On  most  railroads,  beginning!) 
brake^  operators  make  several  trips  ^ 
with  conductors  and  experienced  op- 
erators to  become  fanliliar  with  the 
jobi  Their  names  are  then  put  on  the 
"extra  board"  and  they  are  given  as- 
signments to  substitute  for  workers 
who' are  absent  for  vacations^  illness,^ 
'or  other  reasons.  On  some  railroads, 
however,  new  bi'ake  operators  first 
are  given  several  days  of  training,  in- 
cluding instruction  on  signaling,  cou- 
pling and  uncoupling  cars,  throwing 
switches,  and  boarding  moving 
eqiiipment.  Following  this  training 
period,  these  brake  6perators  accom-' 
pany  experienced  crews  for  several 
trips  before  being  placed  on  the  "ex- 
tra board.**  It  usually  takes  several 
years  before  b^ke  operators  acquire 
enough  seniority  to  get'  regular  as- 
signments. V 

Employers  prefer  applicants  who 
are  high  sc}iool  graduates  or  .the/ 
equivalent.  Good  eyesight  and  hear- 
ing are  essential.  Mechanical  apti- 
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tude  is  helpful.  Physical  stamina  is' 
necessary  to  board  moving  trains, 
throw  switches,  and  operate  hand- 
brakes. Most  employers  require  that 
^applicants  pass  physical  examina- 
tions. 

'  -With  sufHcient  seniority,  brake  op- 
erators may  become  conductors. 
These  jobs  are  always  filled  by  pi^o« 
moting  experienced  brake  operators 
who  have  qualified  by  passing  written 
and  oral  tests  on  signals,  brake  sys- 
tems, timetables,  operating  rules,  and 
other  subject^  Some  companies  re- 
quire that  these  tests  be  passed  with- 

.  in  the  first  few*  years  of  the  brake 
operator's  employment.  Since  pro- 
motions on  almost  all  railroads  are 
controlled .  by  seniority  rules,  brake 
operators  usually  wait  at  least  10 
years  before  becoming  conductors. 
Advancement  is  limited  by  the  num- 
ber of  conductor  jobs,  and  there  are 
many  more  brake  operators  than 
conductors.  A  few  brake  operators  in 
freight  service  move  to  passenger 
service,  usually  considered  more  de- 
sirable because  it  is  less  strenuous.' 

Employment  Outlook 

Employment  of  brake  Operators — 
who  numbered '^n^arly  65,000  in 
1976^is  not  expected  to  change 
through  the  mid-1980's.  Employe 
nil  en  t  is  expected  to  increase  in  the 
^ort  run,  however,  as  an  improving 
economy  leads  to  more  freight  traf- 
fic. Although  many  of  the  available 
openings  will  be  taken  by  experi- 
enced brake  operators  now  on  fur- 
lough, some  jobs  will  be  available  for 
new  workers.  Openings  also  will  de- 
velop as  experienced  braH^peratdp-s 
retire,  die,  advance  to  jobs  as  Con- 
ductors, or  transfer  to  other  work. 

Even  though  total  employment  of 
brake  operators  is  not  expected  to 
change  in  the  long  run,  the  number 
of  those  in  road  service  will  inqy^ase 
since  more  trains,  will  be  needed  to 
haul  the  additional  freight  volume 
created  by  growth  in  population  and 
industry.  Employment  gains  will  be 
moderated,  however,  by  innovations 
that  make  it  possible  to  move  freight 
more  efficiently.  For  example,  trains 
will  be  able  to  carry  more  freight  as 
the  railroads  continue  to  ^replace 
older  freight  cars  with^afgyr,  better 
designed  ones.  \ 


The  number  of  yard  brake  opera- 
tors is  expected  to  decrease,  primar- 
ily due  to  the  installation  of  automat- 
ic classificationrsystems  in  more 
yards.  In  an  autcnnatic  classification 
yard,  cars  are  bra|ced  and  routed  by 
electronic  controls.  Fewer  brake  op- 
erators are  needed  in  these  yards, 
mainly  to  connect  airhoses,  uncouple 
cars,  and  retrieve  misrouted  ones. 
Yard  employment  also  will  b^,-affect- 
ed  by  the  .new  freight  cars,  which 
take  as  much  time  to  route  as  older 
ones  but  carry  more  freight. 

Earnings  an(i  Working 
Conditions 

In/f976,  brake  operators  had  aver- 
ag^  monthly  earnings  of  $1,206  in 
, yard  service,  $1,523  in  freight  ser- 
vice, and  $"1,637  in  passenger  ser- 
/vice.  These  earnings  were  about 
twice  as  much  as  the  average  for  all 
nonsupervisory  workers  in  private  in- 
dustry, except  farming. 
^  Yard  brake  operators  usually  work 
a  scheduled  40-hour  week  and  re- 
ceive premiufn  pay  Tor  overtime. 
Road  brake  operators  are  paid  ac- 
cordi;ig  to  miles  traveled  or  hours 
workfd,  whichever  is  greatepi  Brake 
operators  often  work  nights,  week- 
ends, and  holidays. 

Most  freight  trains  are  unsched- 
uled ^o  few  road  brake  operators 
have  scheduled  assignments.  Instead, 
their  nanies  are  placed  on^a  list  and 
when  their  turn  comes  they  are  as- 
signed the  next  train,  usually  on  short 
notice  and  often  ^odd  hours.  Since 
freight  and  passenger  brake  opera- 
tprs  often  work  on  trains  that  operate 
een  terminals  that  are  hundreds 
iles  apart,  they  may  spend  sever- 
nights  a  week  away  from  home, 
ke  operators  assigned  to  extra 
board  work  have  less  steady  work, 
more  irregular  hours,  and  lower 
earnings  than  those  with  regular  jobs. 
Most  brake  operators  are  members 


for  the  safe  and  punctual  delivery  of 
cargo  and  passengers  and  the  accu- 
rate assembly  of  trains.  « 

Before  a  train  (eaves  the  terminal, 
the  conductor  receives  instructions 
em  the  train's  route,  timetable,  and 
cargo  from  the  dispatcher/  and  dis- 
cusses these  with  the  engineer.  On 
many  trains  conductors- can  receive 
additional  information  by  radio  while 
underway.  This  may  include  informa- 
tion about  track  conditions  ahead,  or 
instructions  to  pull^fF  at  the  next 
siding  to  let  another  train  pass. 

During  runs,-  conductors  use  two- 
way  radios  to  contact  engineers. 
They  pass  on  instructions  received 
from  dispatchers  and  remind  engi- 
neers of  stops,  reported  track  condi- 
tions, and  the  presence  of  other 
trains.  Conductors  regularly  receive 
information  from  brake  operators  on 
the  condition  of  the  cars.  If  a  pi"ob- 
lem  occurs,  conductors  arrange  ei- 
ther for  repairs  while  underway  or 
for  removal  of  the  defective  car  at 
the  nearest  station  or  siding.  They 
inform  dispatchers  of  this  develop- 
ment using  radio  or  wayside  tele-, 
phones. 

On  freight  trains,  the -conductor 
keeps  records  of  each  car'^contents 
d  destination,  and  s^s  that  cars 
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e  added  and  removed  at  the  proper 
points  along  the  route.  On  a  passen- 
ger train,  ronducto.rs  collect  tickets 
and  fares,  and  answer  passengers'' 
questions  concerning  timetables  and 
train  rules.  At  stops  they  signal  engi- 
neers when  to  leave. 

Yard  conductors  supervise  trie 
crews  that  assemble  and  disassemble 
trains.  They  receive  instructions 
from  yardmasters  concerning  where 
to  move  tho^^cars  of  newly  arrived 
trains.  Spni{»  cars  will  be  sent  tp 
special  tracks  for ,  unloading,  while 
the  rest  will  be  moved  to  other  tracks 
to  be  made  intb  trains  goiqg  to  differ- 


iviosi  praKc  unciatui.  arc  ....  ..u..^  Conductors  tell  engineers 

of  the  United  Transportation  Union.  (  ^^^^^      ^^^^  ^^^^  while  brake  op- 


CONDUCTORS  ^ 

^_^^.O.T.  198.168) 

Nature  of  the  Work 

Conductors  ^re  in  charge  of  train 
and  yard  crews.  They  are  responsible 


erators  are  told  which  cars  to  couple 
and  uncouple  and  which  switches  to 
throw  to  divert  the  locomotive  or 
cars  to  the  proper  track.  In  yards  that 
have  automatic  classification  sys- 
tems^|:onductors  may  use  electrical 
controls  to  operate  the  track  switch- 
es that  route  cars  to  the  correct 
track. 
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Condudoft  r«c«lv«  lnttnjclion».by  radio  whil«  umtorway. 


Trainlngt  Oth«r  Quallflcatlpns, 
and,  Advancamant 

«  Jobs  as  conductors  always  are 
-^  filled  from  the  ranks  of  experienced 

.  brake  operators  who  have  passed 
tests  covering  sigrials,  timetables,  op- 
eratinj;  rules,  and  related  subjects. 
Until  i^ertn^nent  positions'  become 
available,     w  conductors  are  put  oh 

\  the  "extra  bowd,^  where  they<,substi- 
tute  for  experienced  conductors  who 
are  absent  because  of  illness;  vaca- 
tions. Of  other  reasons*  On  most  rail- 
roads, conductors  op  the  extra  board 
may  work  as  brake  operators  if  ther& 
are  not  enough  conductor  runs  avail- 
able for  them  that  month.  Seniority 
almost  always  is  the  main  factor  in 
determining  promotion  from  brake 
operator  to  conductor  and  from  the 
extr^  board  to  a  permanent  position. 
Most  railroads  maintain  separate 

'seniority  lists. for  road  service  and 
yard  service  conductors;  conductors 
usually  remain  in  one  type  of  service 
for  their  entire  careers.  On  some 
roads,  hpweirer,  conductors  start  m  , 


the  yards,  then  move  to  freight  ser- 
vice, and^^nally  to  passenger  service. 
Some  conductors  advance  to  man- 
agerial positions  such  as  trainmaster 
or  yardmaster.  . 


Employment  Outlook 


Employment  of  conductors — who 
\  numbered  about/35,900  in  1976— -is 
'expected  to  grpw  more  slowly  than 
the  ayefage^ft^  all  occupations  Most 
job  openings  will  result  from  the 
need  to  repla^;^  conductors  who  are 
promoted,  or  who  retire  or  die. 

The  transportation  requirements 
of  the  country  will  increase  as  growth 
in  population  and  industry  creates  a 
demand  for  more  consumer  and  in- 
dustrial products.  This  will  result  in 
^ah  increase  in  employment  of  road 
service  conductors,  since  more  trains 
will  be  needed  to  haiH  the  additional 
freight  voluitie.  However,  employ- 
ment growth  will  be  moderated  by 
innovations  that  make  it  possible  to 
move  freight  more  efHci^ntly.  For 
example,  trains  w^ll^jg  able  to  carry 
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more  freight^as  the  railrd!kds  contin- 
ue to  replace  older  freight  cars^ith 

^  larger,  better  designed  ones. 

Employment  of  yard  conductors, 
on  the  other  hand,  is  not' expected  to 
change.  Continued  modernization  of 
yards,  especially  the  addition  of  auto- 
matic classification  systems,  wfll  im- 
prove yard  efHciency.  Yard  employ- 
ment also  will  be  affected  by  the  new 
freight'cars  which  take  as  much  tinie 
to  route  as  older  ones  but  carry  more 

'freight.  ,  '•^ 

Earnlnga  and  Working 
\^  '  '  Condttlona 

In  1976,  conductors  had  dyerage 
monthly  earnings  of  $1,489  in  ^.^rd 
service,  $1,626  In  passenger  road 
service,  and  $1,829  in  freight  road 
service.  These  earnings  were  more 
than  double  the^average  fpr  all  non-; 
supervisory  worken  in  private  indus- 
try, except  farminfl. 

Yard  conductor  usually  work  a 
scheduled  4G-hour  week  and  receive 
premium  pay .  for  overtime.  Road 
conductors  are  paid  according  to 
rniles  traveled  '  or  hours  worked, 
whichever  is  greater.  Conductors  of- 
ten work  nights,  weekends,  and  holi- 
days. 

Most  freight  trains  are  unsched- 
uled so  few  road  conductors  have 
scheduled  assignments.  Instead,  their 
names  are  placed  on  a  list  and  when 
their  turn  comes  they  are  assigned 
the  next  train,  usually  on  short  notice 
and  often  "at  odd  hours.  Since  road 
service  conduc^tors  often  work  .'on 
trains  that  operate  bietween  stations 
that  are  hundreds  of  miles  apart,  they 
may  spend  several  nights  a  week 
&way  from  home.  Conductors  on  the 
extra  board  frequently  work  less  than 
40  hours  a  week  as  conductors  and, 
therefore,  earn  less  than  those  who 
have'  regular  jobs*  , 

Many  conductors  are  members  of 
the  United  Transportation  Union. 


LOCOMOTIVE  ENGINEERS 

(D.6.T.  910.383) 

Natura  of  tha  Work 

Engineers  are  among  the  most 
skilled  employees  on  the  railroad. 
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EngbMM  walch  for  signcls  that  indHemf  tra^  pbstnlctlons  and  tha  naad  to  lowar 

t        apaad.  ' 


They  must  have  a  thorough  knowl- 
edge ottfy^  signal  system s^ya^ds!  and 
teminals  along  their  route  and  be 
coiikstantly  aware  of  the  condition 
and  makeup  of  the  tra^.  Trains  react 
differentiy  to  acceleration,  brakings 
and  curves,  depending  on  the  num- 

^  ber  of  cars,  the  ratio  of  empty  to 
loaded  cars,  or  the  amount  of  slack  in 
the  train.  Misjudgment  by  the  pngi-^ 
neer  of  these  or.  many  other  factors 
^fn  lead  to  whiplash  injuries  to  pas- 

V  sehgersand  cre\y  members,  ilamaged 
cargo,  broken  couplers,  or  ev^n  de- 
railment. '  ' 

Engineers  operate  locomotives  in 
passenger,  freight,':and  yard'services. 
Road  service  engineers  transport  car- 
go and  passengers  between  stations; 
while  yard  engineers  move  cars  with- 
in yards  to  assembIe;or  disassemble 

^  trains*  Most  engineers  run  dlbsel  lo- 
comotives; a  few  run  electrics. 

Engineers  operate  the  throttle  to 
start  and  accelerate  the  train  and  use 
airbrakes  to  slow  and  *stop  it.  They 
also  watch  gabges  /and  meters  that 
measure  speed,  fuel^battery  charge, 
and  air  pressure  ii^  the  brake  lines. 
Both  on  the  road  and  in  the/^ard, 
they  Watch  for  signals  that  indicate 
track  obstructions  and  speed  limits. 


l/fter 


Before  and  (after  each  run,  ^gi- 
neers  ^check  loconriotives  for  me- 
chanical problems.  Minor  adjust- 
ments kre  made  on  the  spot,  but 
major  defects  are  reported  to  the  en- 
gine shop  supervisor.  '  — 

'draining,  Other  Quallflcatlona, 
»nd  Advancamant 

(Openings  in  engineer  jobs. on  the 
majority  of  railroads  are  filled,  by 
training  and  promoting  ehginecf 
helpers  accjgrding  to  seniority  rules. 
Son^  railroads,  though,' train  appli- 
cants difiectly  as  engineers.  *A  few 
train  brake  ppd^atofs. 

Helpers  .ride  in  locomotives  with 
engineers  apd' assist  thetn  by  inspect- 
ing locomotives,  watching  for  signals^ 
and  track  obstructions,  and  monitor- 
ing gauges.*  New  helpers  receive  on- 
the-job  training  lasting  up  to  6  wbeks 
during  which  time  they  learn  their 
duties  and  railroad  rules  ^nd  regula- 
tions. They  are  then  assigned  as  engi- 
neer helpers  on  regular  jobs/  | 

Rai)]^ad§  prefer  that  applicants  for 
helper  apd  engineer  portions  have  a 
high  school  educatiqn  and  be  atj[east 
21  years  old.  Applicants  must  havl 
good  hearing,  eyesight,  and  cotor  vi- 
sion. Good'eye-hand  coordination. 


y 

manual  dexterity,  and  mechanical 
aptitude  also  are  required. 

Helpers  are  placed  in  training  pro- 
grams for  engineer  jobs  within  1  yeai' 
following  their  initial  hiring  date. 
These  programs,  and  those  for  engi- 
neer trainees  and  brake  operators, 
include  classroom,  and  on-the-job 
training  in  locomotive  operation. 
Many  programs  include  extensive 
training  on  simulators.  At  the  end  of 
the  training  period,  the  potential  en- 
gineers take  qualifying  tests  covering 
locomotive  equipment,  airbrake  sys- 
tems, fuel  economy,  train  handling 
techniqiles,  and  operating  rules  and 
regulations. 

As  engineers  are  needed,  neWJy'  . 
trained  engineers  or  qualified  helpeu 
who^have  the  longest  seniority  ave 
placed   on   the   ei\;^ineers'  *'ex^tra 
board."  Extra  board  engineers  who 
do  not  have  regular  assignments  sub-  : 
stitute  for  r-egular  engineers  who  are 
absent  because  of  vacation,  illness, 
or  other  rea^ns.  Extra  board  engi^  ^ 
neers  frequently  have  to  wa|t.Vnum- 
ber  of  years  before  accumulating 
enough  seniority  to  get  a  regular  as- 
signment. Seniority  rules  . also  may 
determine  the  engineers'  tyf^  of  ser-^. 
vice;  for  instance,  from  a  first  regular- 
assignment  in  yai^  service,  they  may 
move  to  rdad  service.  « 

En^ij^ers  take  periodic  physical 
examinations  to  determine  fitness  to 
operate  locomotives.  They  must  have 
keeri  eyesight  and  hearing.  •Those 
who  fail  to  meet  the  physical  stan- 
dards are  .restricted  to  yard  service.  ' 

^  Employmaht  Outlook 

Employment  of  locomotive  engi-  * 
neers — who  numbered  about  33,300 
in  1976— is  expected  to  increlise 
more  slowly  than  the  avet'age  for  all 
occupations  through  the  mid-1960's. 
Most  job  openings  will  arise  from  the 
need  to  replace  engineers  who  retire 
or  die. 

"The  need  for  transportation  servic- 
es vfiW  increase  j^^rdwth  in  popula- 
'tion  and  indusfi^^^eates  a  demand 
for  more  consumer  antTtn  dust  rial 
products.  This  will  result  in  an  in-  ' 
crease  in  employment  of  road  service 
engineers,  since  more  trains  will  be 
needed  to  haul  the  additional  freight 
volume.  However,  this  employment 
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.  growth  Will  be  moderated  by-innova- 
tions that  make  it>  possible  to  move 
freight  n)fore  efficiently  *  For  exam- 
ple, tra^  will  be  able  to  carry  more 
freight  as  the  railroads  continue  to 
replace  older  freight  cars  with  Is^er, 
better  designed  ones. 

Employment  of  yard  engineers,  on 
the  other  hand,  is  not  expected  to 
change.  Continued  modernization  of 
yards,. especially  the  addition  of  auto- 
matic classification  .systems  that  elec- 
tronically route  cars  to  the  proper 
track,  will  improve  yard  efficiency. 
•  Yard  employment  also  will  be  affect- 
ed by  the  new  freight  cars,  which 
take  as  much  time  to  route  as  older 
*ohes  but  carry  more  freight. 

Earnings  and  Working 
"  Conditions 

W  The  earnings  of  engineer^depend 
on  the  size  of  the  locomotive'  and 
type  of  service.  In  1976,  monthly 
earnings  of  engineers  averaged 
$1,634  in  yard  service,  $2,008  in  pas-  ^ 
senger  service,  and  $2,080  in  freight 
service.  Engineers 'earned  t\Vo  to 
three  times  as  much  as  the  average 
for  all  nonsupervisory  workers  in  pri-^ 
.vate  industry, . except  farming. 

Yard  engineers  work  5  days  or 
more  a  w6ek,.  depending  on  the  rail- 
road. Their  hours  are  scheduled  and 
they  receive  premium  pay  for  work- 
ing nfore  thai/  8  hours  in  any  day. 
Road  servic^i^ngineers  are  paid  .by 
miles  traveled  or  hours,  worked, 
whichever  is  greater.  Many  railroad 
place  a  maximum  on  the  number  of 
miles  a  road  service  engineer  can 
cover  per  month.  Those  who  reach 
the  limit  replaced  by  extra  board 
engineei%  for  the  rest  of  the  month. 
Engineers  often  work  nights,  week- 
ends, and  holidays  at  regular  pay. 

Most  freight  trains  are  unsched- 
uled so  few  road  engineers  have 
scheduled  assignments.  Instead,  their 
names  are  placed  on  a  list  and  when 
their  tu^  cOmes  they  are  assigned 
the  next  train,  usually  on  short  notice 
^  and  often  at  odd  hours.  Since  those 
in  road  service  may  deliver  cargo  or 
passengers  to  a  distant,  station  one 
day  and  not  return  until  the  next, 
they  may  spend  several  days  a  week 
'away'from  home. .Engineers  assigned 
to  the  extra  board  have 'less  steady 
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work,  more  irregular  hours,  and  \g%' 
er  earnings  thait  those  with  regular 
jobs. 

Most  engineers  are  members  of  the 
Brotherhood  of  Locomotive  Engi- 
neers; some  are  members  of  the  Unit' 
ed  Transportation  Union. 


SHOP  TRADES 

Nature  of  the  Work 

Every  railroad  employs  its  own 
workers  to  maintain,  repair,  and  re- 
build railroad  cars,  locomotives,  and 
other  equipment.  In  1 976,  there  were 
over  72,600  workers  In  the  six  princi- 
pal shop -trades— about  38,300  car 
repairers,  16,300  machinists,  10,900 
electrical  workers,^ 4,500  sheet-metal 
workers,  1,400  boilermakers,  and 
1,100  black'smiths.  These  skilled 
craft  workers  are  employed  in  rail- 
road yards,  termifials,  and  engine 
houses;  as  well  as  in  n;^ajor  car  and 
locomotive  repair  facilities: 

Car  repairers  (D.O.TL  622.38  I  ) 
keep  freight  and  passengercmy,  tank 
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i^ars,  and  some  sections  of  locomo- 
tives in  good  running  condition. 
Some  repairers  specialize  in  visually ' 
examining  cai^s  and  locomotives  ev- 
ery time  they  enter  yards.  They  in- 
spect parts  such  as  wheels,  brake  as- 
seniblies,  and  couplers,  looking  for 
defects  that  n^ight  lead  to  accidents 
or  delays.  They  may  make  miifor  re- 
pairs on  the  spot,  but  defective  cai-s 
usually  are^  fixed  on  special  tracks  oy 
other  car  repairers.  These  repairs  in- 
clude straightening  ladders  on  freight 
c^rs,  fixing  leaks  in  car  roofs,  chang- 
,  ing  wheels,  and  replaqing  couplers. 

Some. car  repairers  work  in  special 
yards  rebuilding  old  or  badly  dam- 
aged cars.  They  also  may  convert 
standap#  cars  received  from  manu- 
facturers into  custom-built  ones  for 
specialized  purposes. 

The  other  shop  workers  are  in- 
volve^primarily  with  servicing  loco- 
motives. Locomotives  are  over- 
hauled on  a  regular  basjg^^d  each 
craft  plays  a  role,  in/^uie  inspection 
and  repair  of  defective  or  damaged 
locomotives. 

Altlipugh  a  few  machinists  use 
metal  cutting  and  forming  tools  to 
repair  parts  of  locomotives,  most  do 
mechanical  work  on  engines.  During 
overhauls',      machinists  (D.O.T. 


Soma  rapairart  rabulld  old  or  badly  damaged  cart  or  convert  standard  care  Int0 
custom-'bullt  ones  for  specialized  purpoais. 
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600.280)  examine^  valves,  tranftnis- 
Siions,  fiiel  lines,  and  other  compo- 
nents for  damage  or  wear.  During 
major  overhauls  they  may  strip  the 
engine  comple^tely^  Exterior  compo- 

^  nents,  such  as  wheels  and  axles,  also 
are  inspected  and  any  defective  or 
worn  parts  are  replaced. 

During  these  overhauls,  electrical 
workers  ( D .O.T.  '72 1 .3 8 1 )  repair  or 
install  new  wiring  and  inspect  the 
generator  and  electric  motors  in  the 
engine.  They  also  maintain  air-condi- 
'  tioning  systems  and  the  cooling  sys- 
tems in  refrigeration  cars.  Some 
maintain  the  wiring  in  railroad  build- 
ings. 

Machinists  and  electrical  workers 
also  examine  engines  that  have  me- 
chanical or  electrical  problems. 
"  Much  of  this  work  is  done  in  the 
shop;  but  if  a  locomotive  breaks 
down  up  the  track,  a  team  consisting 
of  a  skilled  macl>inist  and  an  electri- 
cal worker  is/<ent  to  the  site  to  at- 
tempt to  re|(air  it  on  the  spot. 

Sheet-mehtl'     workers  (D.O.T. 
8,04.281)  and  boilermakers  (D.O.T. 

805.281)  repair  sheet-metal  sections 
'^f  locomotives  and  the  pipes  and  J 

tubes  in  locomotive  engines.  They 
also  work  on  other  equipment  made 
of  steel  plates  such  as  stationary  ^boil- 
ers and  tanks.  Blacksmiths  (D.O?IL 
610.381)  repair  locomotive  frames 
and  other  heavy  metal  parts.  Mor^ 
inforrnation  on  machinists,  electri- 
.  cians,  boilenmakers,  and  blacksmiths 
'  can  be  found  elsewhere  in  the  Hand- 
book. 

Training,  Oth«r  QualiflcMlons/ 
and  Adyancajnant 

Although  apprenticeship  training 
is  the  moit  common  ,  way  to  enter 
shop  trades,  some  helpers  and  labor- 
ers are  upgraded  to  these  jobs.  Ap- 
prenticeships last  3  to  4  years,  de- 
pending on  how  much  previoijjs  work 
experience'  the  apprentice  has. 

Most  apprentices  are  between  18 
and  2!  years  of  age,  although  some 
.  are  older  at  the  start  of  their  training. 
.  On  some  roads,  apprentice  appli- 
cants must  pass  mathematical  and 
mechanical  aptitude  tests. 

Applicants  who  have  had  shop 
training  in  high  schools  or  vocational 


schools  are  preferred  by  most  rail- 
roads. Automobri/  repair,  and  ma- 
chining courses  are  useful  for.  ma- 
chinists. Courses  in  electricity)  and 
physics  will  help  applicants  who  want 
jobs  as  electrical  workers. 

Some  workers  in  the  shop  trades 
advance  to  supervisory  positions. 

EmploymenVOutlopk  - 

Employment  of  shop  trades  work- 
ers is  expected  to  decline  through  the 
mid- 1 980 's  as  shop  efficiency  contin 
ues  to  increase  and  as  older  railroad^ 
cars  are  replaced. with  new  ones  tRat 
are  more  durable  ajid  more  easily  ^ 
maintained.  However,  job  openings 
will  develop  for  new  apprentices  or 
helpers  as  experienced  workers  re- 
tire, die,  or  transfer  to  other  fields  of 
work. 

Earnings  and  Working 
^  Conditions 

\n  1976,  hourly  earnings  averaged 
$7.00  for  electrical  workers,  $6.98 
for  boilermakers,  $6.94  for  machin-* 
ists,  $6.87  for  blacksmiths,  $6.90  for 
car  repairers,  and  $6.96  for  sheet- 
metal  workers.  Most  shopworkers 
have  a,40^-houT  workweek  and  re- 
ceive premium  pay  for' overtime. 

Shopwork  is  actiye^and  strenupus, 
involving  stooping.  Climbing,  and^ift- 
ing.  In  addition,  much  of  the.^M^K  of 
car  repairers  is  dqne  outdoors  iT\  all; ' 
kinds  of  weather.  Other  workers  facte 
noisy  shop  conditions. 

Most ^hopworkers'are  union  mem- 
bers. Among  the  unions  in  this  ffeld 
are:  Brotherhood  of  Railway  Car- 
men of  tlie  United  States  and  Can- 
ada; International  Association  of  Ma- 
chinists and  Aerospace  Workers; 
International  Brotherhoocf  of  Electri-^ 
cal  Workers;  Sheet  Metal  Workers' 
International  AssociatiorTTInterna- 
tional  Brotherhood  of^Aoilermakers, 
Iron  Shipbuilders/^Y^ksmiths,  Forg- 
ers and  Helpers;  Transport  Workers 
Union  of  America;  and  the  Interna- 
tional Brotherhood  of  Firemen  and 
Oilers.  Several  of  these  unions  nego- 
tiate labor-management  agreements 
through  the  Railway  Employes'  C^fer 
partment  of  the  AFL-CIO. 


SIGNAL  DEPARTMENT 
WORKERS 

^   (D.O.T.'  822.281  and  .884) 


Nature  of  the  Work 


01 


ailroad  signal  workers  install,  re- 
pair, and  maintain  the  train  control, 
communication,  and  signaling  sys- 
tems that  direct  train  movement  and 
assure  safety.  These  include  gate 
crossings  and  signal  lights,  as  well  as 
^v§|^ms  that  operate  signals  and 
throw^itches  by  remote  control. 
The  work  usually  consists  of  either  • 
generaf  maintenance  of  the  signal 
systems  or  installation  and  major  re- ' 
pair. 

Signal  installers  work  in  crews, 
» usually  consisting  of  at  least  five 
workers.  They  install  new  equipment 
and  make  major\epairs.  They  do 
mostly  construction  work  that^Q- 
eludes  digging  hoIc;s  and  ditches,' 
hoisting  poles,  and  mixing  and  pour- 
ing concrete  to  niak^  foundations. 
They  also  assemble  the  control  and 
communications  devices,  make  the 
electrical  connections,  and  perform  | 
*thd  extensive  testing  that  is  required^  \ 
to  assure  that  new  signal  systems 
work  pri0perly. 

Individual  signal  maintainers  are 
assigned  a  section  of  track  and  are 
responsible  for  keeping  -gate  cross- 
ings, signals,  and  jbt^er  controf  devic- 
es within  then*  section  in  good  oper- 
ating condition.  They  periodics^lly 
inspect  and  repair- or  replace  wires, 
lights,  and  switches.  They*  may  have 
to  climb -poles  t^  reach  signals. and 
sometimes  work^  near  high  voltage 
wires.  Signal  maintainers  and  install- 
ers inust  have  a  thorough  knowledge 
of  electricity  and  electronics. 

Training,  Other  Qualifications, 
and  Advancement 

New  employees  usually  are  as- 
signed as  helpers  to  installation 
crews.  After  a  60-  to  90-day  proba- 
tionary period,  helpers  are  eligible  to 
advance  to  assistants.  Some  railroads' 
hire  applicants  directly  as  assistants. 
After  2  to  4  years,  which  may  include 
classroom  instruction,  qualified  assis- 
tants are  promoted  to  signal  installer 
or  maintained  Assistants  usually  ad- 
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Signal  malntaliMr  carafulty  dwcfcs  ilgfrts. 


^nce  to  signal  installer,  though, 
'  since  openings  in  the  QVore  desirable 
maintenance  positions  usually  are 
filled  by  senior  signal  installers. 
These  promotions  and  assignments 
'  are  made  on  .the  "basis  of  seniority, 
provided  ability  is  sufftcient. 

When  hiring  helpers  or  assistants, 
railroads  prefer  applicants  who  are 
hi^h  school  gr  vocational  ^  school 
graduates/ Coufses  in  blueprint  read-" 
ing,  electricity,  and  electronics  pro- 
vide a  helpful  background.  Appli- 
cants also  should  be  capable^of  doing 
heavy  work.  » 

Both  signal  installers  and  maintain- 
ers  may  be  promoted  to  signal  in- 
spector or  technician.  Technicians 
assist  installers  with  complicated  sys- 
tems while  inspectors  check  the  work 
of  both  installers  and  maintainers. 
Some  installers  and  maintainers  be- 
come gang  supervisors  and  a  few  ad- 
'  vance  to  higher  supervisory  posi-. 
tions. 

Employment  Outlook 

Employment  of  signal  department 
workers — who  -  numbered  about 
11,500  in  1976— is  not  expected  to 
change  significantly  through  the  mid- 
1980's.  Nevertheless,  some  job  open- 


ings for  new  workers  will  arise  as  ex- 
perienced workers  retire,  die,  or 
/  transfer  to  other  fields. 

Signal  workers  will  continue  to  be 
needed  to  repair  the  existing  stock  of 
c^equipment  as  well  as  install  and 
maintain  the  new  signal  and  train 
control  systems  that  are  planned  for 
the  future.  Employment  is  not  ex- 
pected to  grow,  however,  smce  many 
new  signal  systems,  which  have  fewer 
moving  parts,  require  less  mainte- 
nance. EmplGryme|g  also  will  be  af- 
fected as  the  railroads  continue  to 
close  some  sections  of  track  that  are 
unprofitable  or  are  made  unneces- 
sary as  the  installation  of  improved 
train  control  systems  enables  rail- 
roads to  use  less  track.  ^ 

Earnings  and  Working 
Conditions 

In  1976,  signal  installers  and  main- 
tainers averaged  $6.77  an  hour, 
about  two-fifths  more  than  the  aver- 
age for  all  Honsupervisory  workers  in 
private  industry,  eXcept  farming.  As- 
sistants averaged  $5.85  an  hour  and  ^ 
helpers  $5.74  an  hour.  Most  signal 
workers  have^  a  40-hour  week  and 
receive  premuini  pay  for  overtime. 

Since  they  work  .over  large  se^c- 
tions  of  track,  installers  usually  live 
away  from  home  during  the  work- 
week, frequently  in^  camp  cars  pro- 
vided by  the  company.  Maintainers 
usually  live  at  home  and  service  sigV 
nals  <^er  a  limited  stretch  oT  track. 
Howe^pr.  they  must  make  repairs  re- 
gardles^Si£*»weather  conditions  or 
time  of  day. 

Most  signal  installers  anjd  main- 
tainers are  members  of  the  Brother- 
hood of  Railroad  Signalmen. 


for  railroad  cars  to  transport  their 
product. 'When  loaded  carsar^  deliv- 
ered to  a  station,  the  agent  inspects 
the  merchandise  for  damage-  and  in- 
forms the  recipient  that  the  goods  are  - 
ready  for  unloading.  Agents  prepare  - 
customer  bills  and  must  be  knowl- 
edgeable about  the  complex  railroad 
billing  procedure.  Agents  also^nay 
pass  on  train  orders  and  other  mes- 
sages to  train  creWs.  At  larger  sta- 
tions, many  of  these ''tasks  may  be 
done  by  clerks,  telephoners,  and  oth- 
ers who  are  under  the  agent's  super- 
vision. ^ 

At  passenger  stations,  agents  ^su- 
pervise and  coordinate  the  activities 
of  workers  who'sell  tickets- and  check 
baggage.  At  major,  freight  and  pas- 
senger stations,  the  agent's  duties  are  \ 
primarily  administrative  and  supervi- 
sory. ^ 

Some  agents,  sometimes  called 
mobile  agents,  siervice  several  small 
stations  that  get  little  business.  They 
travel  from  station  to  station,  opent- 
ing  each  only  long  enough  to  transact  . 
the  business  at  hand.  . 

Training,  Other  Qualifications; 
and  Advajicement 

Station  agents. rise  from  the  ranks 
of  other  railroad  occupations.  With 
sufficient  seniority  and  ability,  tele- 
phoners, telegraphers,  to^i^e'r  opera-  < 
tors,  ariici  clerks  niay  be  promoted  to 
agents  in  small  stations  and 'may  ad- 
vance to  larger  stations  as  they  gain 


STATION  AGENTS 


(D.O.T.  211.468.  and  910.138) 

Nature' of  the  y^ork 

Station  agents  are  the  customers' 
contact  -with*  the  railroad.  Most 
agents  work  in  small  freight  stations. 
They  take  orders  from  companies 
that  need  cargo  shipped  and  arrangj 


additional  seniority 


be  promoted  to  managerial  positions 


such  as  supervisory 


Agents  also  may 


agenV  oiN^ditor. 


Employment  Outlook 

Employments  of  station^  agents— 
who  numbered  about  7,000  in 
1976 — is  expected  to  declinie 
through  the  mid-I980's  as  more  cus- 
tomer orders  and  billing  are  handled 
at  large,  centrally  legated  stations, 
and  as  an  increasing  number  of 
v^maller  stations  are  serviced  by  mo- 
Ae  agents.  Nevertheless,  a  limited 
jmber  of  jobs  ,  will  arise  from  the 
sed  to  replace  experienced  agents  . 
^ho  retire,  die,  or  stop  working  for 
other  reasons.  •  ; 
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Eatfilngt  and  Working  \ 
Cbndltiont 

*  The  earnings  of  station  agents 
vary.  In  J  976,  agents  in  small  stations 
averaged  46.75  an  hoiir,  while  agents 
in  major  stations  averaged'' $8. 21  an 
hour.  A  40-hour  workweek  is  stan-  . 
dard,  and  time  and  , one-half  is  paid 
for  overtime. 

Station  agents  are  members  of  th^ 
Brotherhood  of  Railway,  Airline  and 
Steamship  Clerks,  Freight  Handlers, 
Express  and  Station  Employees. 


Telegraphers  and  telephpners 
work  in  yards  apd  stations.  They  re- 
ceive orders  on  train  movement  from 
dispatchers  and  pass  this  information 
on  to  train  cre\vs,  either  verbally  or 
in  written  instructions.  These  ordere 
may  include  information  on  a^rain?i 
route  or  directives  to  maintain  lower 
speed  limits  because  of /-poor  track 
conditions.  Those  at  stations  assist 
station  agents  in  taking  orders  and 
billing  customers. 

Training,  Other  OuaiificaKons, 
and  Advancement 


experienced  workers  who  retire,  die, 
or  change  occjapations.  ' 

Employment  in  these  field  A  will 
:  continue  to  decline  as  technological 
developments  increase  worker  pro-  j 
ductivity  through  the  wider  use  of 
^  mechanized  yard  operati:^ns,  central- 
ized traffic  control,  and||pthj^r  auto- 
matic signaling  and  control  systems.  ^ 

Earnings  and  Working 
Conditions 


In  l976,kourly  earnings  for  teleg- 
raphers, telephoners,  and  tower  op- 
erators averaged  $6.57,- abotit  orie- 
thifd  more  than  the  average  for  all 
nonsup'ervisory  workers  in  private  in- 
dustry, except  farming.  A  40-hour 
week  is  standard,  and  time  and  oiie- 
\ia\f  is  paid  for  overtime. 

Most  telegraphers,  telephoners, 
and  tower  operators  ^re  members  of 
the'Brotherhood  of  Railway,  Airline, 
and  Steamship  .Clerks,  Freight  Hafi-^ 
dlers.  Express  and  Station  Employ-* 
ees.  - 


TELEGRAPHERS, 
TELEPHONERS,  AND 
TOWER  OPERATORS 

(D.O.T.  236.588  and  910.782) 
Natura  of  tha  Work 


*  The  movements  of  trains  on  many 
sections  of  track  are  directed  from 
central  .  locations.  Switches  are 
thrown  by  remote  control  and  crews 
are  contacted  by  radio.  Where  this 
centralized  control  has  not  been  put 
into  effect,  however,  trains  are  con- 
trolled by  telegraphers,  telephoners, 
and  tower  operators. 

Tower  operators  wqrk  .in  towets 
located  in  jaiiroad  yaiWs  or  at  major 
jiincticms  on  the  outskirts  of  cities.  . 
Following  instructions  given  by  dis- 
patchers and  yardmasters,  they  route 
train  traffic  by  operating  controls 
that  activate  signals  and  throw 
switches  on  the  track  below.  By 
throwing  switches,  a  tower  operator 
in  a  yard  can  route  trains  to  other 
yards  wi^iin  the  city,  onto  industrial 
tracks  to  pick  up  Or  deliver  cars,  or  to 
a  main  ti:a<;k  leaving  the  city.  Once  a 
train  is  outside  the  city,  a  tower  op- 
erator directs  it  from  the  main  track 
to  tracks  leading  to  other  cities.  By 
controlling  signals,  tower  operators 
also  can  pa^  on  instructions^  train 
crews.  For  example,  if  ^  yarjSis  full, 
the  yardmaster  will  instruct'  tower 
operator  to  signal' an •  approaching", 
train  to  wait  outside  the  city,  rather 
than  have  it  block  streets  while  waii- 
itig  its  turn  at  the^^en trance  to  the 
yard. 


Jobs  as  telegraphers,'  telephoners, 
,  and  h)wer  operators  are  filled  from 
the  ranks  of  clerical  workers  accord- 
ing to  seniority  provisions.  |t  takes 
-^^^'severai  years  for  a  newly  hired^clerk 
to  acquire,  sufficient  seniority  to  ad- 
vance to  one  of  these  positions. 

New  .  telegraphers,  telephqners, 
and  tower  operators  receive  on-the- 
jOb  trai;iing  that  covers  operating 
rules,  train  orders,  and  station  opera- 
tions. On  most  roads,  trainees  must 
pas^  examinations  on  train  operating 
rules  and  demonstrate  their  ability  to 
use  the  equipment  before  they  can 
qualify.  Newly  qualified  workers  usu- 
ally are  assigned  tg  the  "extra  board" 
to  work  as  substitutes  for  telegra- 
phers, telephoners,  and  tower  opera- 
tors who  are  absent  due  to  vacations, 
illness,  or  other  reasons.  After  gain- 
ing enough  seniority,  thev  generally 
can  bid  foKregular  assigni^ignts. 

TelegrapHers,  telephoners,  ar\d 
tower  operators  should  be  respon- 
sible and  alert.  In  addition,  tower  op- 
erators should  be  capable  of  organiz- 
ing thoughts  and  actions  in 
emergency  or  pressure  situations. 
Good  hearing  and  eyesight,  including 
normal  color  vision,  are  required. 

A  few  telegraphers,  -telephoners, 
and  tower  operators  advance  to  posi- 
tions, as  station  agent  or  train  dis- 
patcner. 

Empioymant  putiook  ^ 

Employment  of  telegraphers,  tele- 
phoners, and  tower  operators — who 
numbered  about  10.200  in  1976— is 
expeeted  to  decline  through  the  mid- 
r980*s.  Nevertheless,  a  small  number 
of  clerks  will  be  promoted  to  replace 


TRACK  WORKERS 

'  (D.O.T.  182^168,  859.883,869.887, 
and  910.782) 

Natura  of  tha  Work 

r  .  .  .  ,  •  " 

A  major  factor  limiting; train  speed 
» is  the  quality  of  the  track.  Many  loco-  . 
mQl^es  are  capable  of  pulling  hun- 
dreds of  cars  at  speeds  as  fast  as  75 
miles  an  hour,  but  train  spieed  must 
drop  sharply  on  poorly  maintained 
track  to  avoid  accidents.  Preventing 
track  deterioration  and  the  accompa- 
nying loss  in  railroad  efficiency  is  the 
job  of  track  workeus,  who  service  ' 
repair,  and  replace  railroad  track  and 
roadway. 

Most  track'pworkers  are  members 
of  large,  heavily  mechanized  travel- 
ing crews  which  do  scheduled  pre- 
ventive maintenance  and  major  re- 
pair work  over  hundreds  of  miles  of 
track.  Many  of  these  workers  operate 
heavy  machinery,  such  as  bulldozers,  / 
cranes,  and  machines  which  they  use 
to  lay  rail,  replace  ties,  or  clean  bal- 
last. Others  use  power  tools' to  drive 
and  pull  spikes,  cut  rails,  and  tighten 


EKLC 


327 


318 


OC3CUPATIONAL  OUTLCX)K  HANDBOOK 


Track  worii«ra  laying  ra 


bolts.  Hand toob,yuch  as  picks  and 
shovels*  aire  us«^^ss  ft-equently. 

Section  cTcws,TwHich  ^are  smaller 
and  less  mechanized  ^than  the  travel- 
ing ones»  do  less  extensive  repairs. 

liey  are  assigned  a  smaller  section 
iff  track  to  keep  in  condition  between 
/the  major  overhauls  of  the  traveling 
(crews.  Section  workers  regularly  in- 
spect the  track  and  roadway,  and  re- 
pair or  rep4ac*e  malfunctioning 
switches,  weak  ties,  cracked  rails, 
washouts,*  and  other  defects. 

)^ Training  Other  Qualifications, 
and  Advancamant 

Most  track  worker  learn  their 
skills  through  on-the-job  training  that 
lasts  about  2  years.  M^chine-opefat- 
ing  jobs  are  assigned  to  qualified 
workers  by  seniority. 

Railroads  prefer  applicants  who 
can  read;  v^e,  and  do  heavy  wort. 
Applicants  may  be  required  to  pass 
physical  examinations. 


Some  track  wprkers  who  have  the 
necessary  seniority  and  other  qualifi- 
cations may  advance  to  gang  or  sec- 
tion supervisor,  then  to  positions 
such  as  track  supel^visor. 

Employment  Outlook  . 

Employment  of  track  workers — 
who  numbered  about  56,200  in 
1976— is  not  ejcpecteji  to  change/ 
through  the  mid:  1980V.  But  employ-^ 
men^  is  expected  to  increase  in  the 
short  run  as  frfhds  for  tratk  renova- 
tion become  available  through  gov- 
ernment acXion.  ^ 

Railroads  are  expected  to  upgrade 
much  of  the  right-of-way  in  an  effort"" 
to.  increase  efficiency,  and  the  speed 
and  extent  of  this  renovation  will 
determine  the  need  for  additional 
workers.  Over  the  long  run,  however, 
_j;Kjfeased  productivity  of  track  work- 
ers—>as  machines  do -more  of  the 
work — will  moderate  employment 
needs.  In  addition,  railroads  will  con- 


tinue  to  close  some  sections  of  track  ^ 
that  are  unprofitable  or  are  made  un- 
necessary as  the  installation  of  im- 
proved train  control  systems  enables 
railroads  to  use  less  track.  Despite  ^ 
this  lack  of  growth,  ifew  track  work- 
ers will  be  needed  each  ]^ear  to  re- 
place experienced  workers  who  re-  , 
tire,  die,  or  transfer  to*  othjsr 
occupations.  Most  job  openings^will 
be  in  traveling  crews. 
~  . 

Earninga  and  Working 
Conditlona 

In  1976,  track  workers  averaged  ^ 
$5.89  an  hour,  slightly  more  than  the 
average  f^irall  nonsupervisory  work- 
ers in  private  industry,  except  faph- 
ing.^Equipment  operators  ailcj^  help- 
ers-aVeraged  $6.I6nan^d  crew  , 
supervisors  a(reraged  $6.54  an  hour. 
A  40-hour  workweek  i||.  standard, 
anB  premium  rates  are  paid  for  over^ 
time.  Spme  tracli:  woTkers,  e^ecially 
those  worl^ing  on  traveling  crews  on 
the  northern  railroads,  are  fur- 
loughea  during  the  winter  months. 

Track  workers  on  traveling  crews 
may  have  to  commute  Jong  distances 
to  reach  the  worksite.  Many,  how-  '  i 
ever,  live  in  camp  cars  or  trailers  pro- 
vided by  the  railroads.^  Wqrkers  on 
sectiomcrew^  sometimes  have  to  per- 
form emergency  repairs  at  night  dur- 
ing bad  weather  conditions.  Track 
workers  have* strenuous  and  agtive 
jobs.  Tht  tools  they  use  are  fairly 
heavy  and  they  often  work  .in  bent 
and ^tooped  positions.  » 

Most  track  workers  are  members 
of  the  Brotherhood  of  Maintenance 
of  Way  Employees. 
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INTERCITY  BUSORIVERS 


DRIVING  OCCUPATIONS 


Mearly  2.5  mHHon  truck,  bus,  and 
taxi  drivers,  moved  .passengers  and 
goods  ovpr  hi£hw2^s  and  city  streets 
in  l976.vSOme  drivers  are  behind  the 
wheal  practically  all  their  wot-king 
time.  Others  also  spend  part  of  their 
time  loading  and  unloading  goods, 
making'  pickups  and  deliveries,  and 
collecting  money.  Route  drivers "^do 
some  selliiig  as  well  as  driving.  For 
this  reason  route  drivers  are  dis- 
cussed in  th^  chapter  on  sales  occu- 
pations elsewhere  in  the  Handbook. 
The  individual  sections  that  follow 
cover  long-distance  aad  . local 
truckdrivers,  intercity  and  local  bus- 
driVers,  parking  attendants,  and  taxi 
drivers.  Not  covered  are  school  bus- 
driyers,  chauffeurs,  ambulance  driv- 
ers, or  employees  for  whom  driving  is 
only  incidehtar  to  their  regular  du- 
ties, 

*  Employment  of  long-distance  and 
local  trtickdYivers  is  expected  to  ex- 


pand through  the  mid- 1 98p's  as  more 
and  njifre  freight  is  moved  by  tracks. 
Employment  of  l^uscfrivers  also  is  ex- 
pected to  increase  as  intercity  pas- 
senger travel  continues  to  grow  and 
as  cities  expand  their  transit  systems. 
Employment. in  other  driving  occu- 
pations is  not  expected  to.  change 
much^ut  many  new  employees  will 
be  hired  to  replace  those  who  retire, 
die,  or  stop  working  for  other  rea-  ' 
sdY>s.  '  ^ 

Driving  jobs  offer  exc^lent  oppor- 
tunities for  persons  who  are  not  plan- 
ning to  attend  college.  The  pay  for 
most  drivers  is  relatively  high,  and 
working  conditions  are  fairly  good. 
Many  persons  also  will  enjoy  the 
freedom  from  cfose  supervision  and 
the  frequent  contact  with  people  that^ 
are  characteristic  of  most  driving 
jobs.  ^  * 


Most  opening^  in  driving  occupations  result  i^om 
replacement  needs 

Selected- driving  occupations      *  . 
Average  afiniial  openings,  1976-85  (in  thousands) 
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Sourc*:  Buraau  of  Labor  Statistics 


40  60  80 

H  Growth  Replacement 


(d.O.T.  913.363  arid  913.463) 

Nature  of  the  Work 

In  many  smaller  towns  and  cities^ 
buses  provide  the  only  public  trans- 
portation to  other  comm^u^  In 
large  cities,  they  are  an  aiternative  to 
railroad  and  airline  transportation 
and,  in  many  cases,  provide  more  fre- 
quent service. 

When,  busd rivers  report  to  the  .ter- 
minal or  garage,  they  are  assigned 
buses  and  pick  up  tickets,  report 
blanlcs,  and  other  ttenis  needed  for 
their  trips.  They  ii^spect  their*buses 
carefully  to  make  sure  the  vbrakes, 
steering  mechaifism,  windshield  wip- 
ers, lights,  and  mirrors  work  proper- 
ly. They  also  check  the  fuel,  oil,  wa- 
ter, and  tires,  and  make  certain  that 
the  buses  are  carrying  safety  equip- 
ment, such  as  fire  extinguisheris,  first- 
aid  kits,  and  emergency,  reflectors. 

, Drivers  move  the  buses  to  loading 
platforms  where  they  take  on  passen- 
gers. They  collect  fares— tickets  usu- 
ally— as  passengers  board  the'  buses 
and  may  use  the/buses'  public  ad- 
dress system  to  announce  the  desti- 
nation«  route,  time  of  arrival,  and . 
other  information  doncerriing  the 
trips. 

Drivers'  routes  vary.  On  local  runs, 
drivers  sto^  at  many  small  towns  only 
a  fe\l^'miles  apajt.  On  express  runs, 
however,  they  may  stop  only  at  major 
cities  after  several  hours  of  driving. 
Although*  drivers  must  always,  be 
alert  in  preventing  accidents,  they 
must  be  especially  careful  in  fast- 
moving  highway  traffic.  They  mast 
operate  the  bus  at  safe  speeds  while 
trying  to  keep  schedules,  and  oft^n 
must  cope  with  adverse  road  condi- 
tions, r 

Before  arriving  at  major  terminals, . 
they  ^nnounce.  the  stop  'and  the 
scheduled  departure,  time.  At  some 
small  stations,  driver?  stop  only  if 
they  see  passengers  waiting  or  if  they 
have  been  told  to  pick  up  or  deliver 
freight.  Drivers  also  regulate  lighting, 
heating,  arid  air-conditioning  equip- 
ment for  the  passengers'  comfort.  In 
an  emergency,  they  are  required  to 
change  flat  tires.    .  ^  ' 


But  drlvtr  checks  oil  bofbra  starting- run. 


Upon  arriving  at  their  final  desti- 
nations, drivers  may  uhload  or  super- 
^vise  the  unloading  of  baggage  and 
freight.  They  prepare  reports  for 
their  employers  on  mileage,  time, 
an^  fares»  as  required  by  the  U,S. 
Department  of  Transpprtation.  They 
-  also  report  any  repairs  the  buses - 
need  before  being  used  again.   '  * 
.■  At  times,  drivers  operate  chartered 
buses.  |n  these  cases,  they  pick  up  a 
group  of  people,  take  them  to  the 
group V  destination,  and  remairr  with 
them  until  they  are  ready  t0  4returnr 
These  trips  frequently  require  drivers 
to  remain  away  from  home  one  night 
or  more.  J[ 

Places  of  Employment  ^ 

Over  25,000  intercity  busdriyers 
were  employed  by  abo«^  950  bus 
companies  in  19t76.  Som^e  work  put 
of  terminals  located  in  some  of  the 
small  communities  served  by  buses, 
but  most  work  out  of  major  terminals  ^ 
in  l^i^e^cities. 
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TriBlnlng,  Other  Ouallflcatlons, 
and  Advancement 

Intercity    busdrivers    must  meet 
qualifications  established  by  the  U.S. 
Department  of  Transportation.  Driv- 
ers must  be  at  least  21  years  old  and 
be  able  to  read,  write,  and  speak 
English  well  enough  to  communicate 
with  passengers  an,d  to  complete  re- 
ports. They' also  must  have  good 
hearing,  at  least  20/40  vision  in  each 
eye  with  or  without  glasses,  and  nor- 
mal use  of  their  arms  and  legs.  In 
addition;  they'must  take  comprehen- 
sive written  examinations  which  test 
their  knowledge  of  Department  of 
Transportation  and  State  motor  vehi- 
cle regulations,  as  well  as  a  driving 
test  in  the  type  of  bus  they  will  oper- 
ate. Most  States  require  that  drivers^ 
have  a  chauffeur's  licence,  which  is  a 
commercial  driving  permit. 

Many  intercity  hus  comjpanies 
have  considerably  higher  require- 
ments. Most  prefer  applicants  who 
are.  at  least  25  yeag^^ge;  some 


OCCUPATIONAU  OUTLOOK  HANDBOOK 

prefer  applicants  who  have  bus  or 
truckdriving  experience.  Oiie  large 
company  requirQ9  applicants  to  have 
20/20  vision  with  or  without  glasses. 

Since  they*  represent  their  compa- 
nies in /dealing  with  pasisen^ers,  bus- 
drivers  must  be  courteous  and  tact- 
.ful.  An  even  temperament  and 
emotional  stability  are  important 
qualifications,  j^ecause- driving  buses 
in  heavy,  fast-moving  traffic  and 
dealing  with  passengers  can  be  a 
strain.  '  . 

Most  intercity  bus  companies  con- 
duct training  programs  for  new  driv- 
ers. These  programs,  which  usually 
last  from  2  to  8  weeks,  include  both 
classroom  and  driving  instruction.  In 
t)\e  classroom,  trainees  learn/"  about 
ruIiBs  of  the  companyxjuic^  the  U.S. 
Departm^ent  of  Transportation,  about 
.  State  and  municipal  dri^g  regula- 
tions, and. about  safe  driving  practic- 
es^ They  also  learn  how  to  determine 
^  ticket  prices  und  how  to  keep  rec- 
ords. In  addition,  new  employees 
learn  to  deal  courteously  with  pas- 
sengers.   *  \ 
.  Trainees  spend  considerable  time 
learning  and  practicing  driving  skills. 
Courses  are  set  up  and. trainees  prac- 
tice turns,  zig-zag  maneuvers,  back- 
ing up,  and  drivinfg  into  narrow  lanes. 
A  good  deal  of  practice  is  necessary 
before  trainees  can  ad^pt  their  auto- 
mobile driving  skills  to  these  larger 
vehicles.  Trainees  ride  with  regular 
drivers  to  observe  safe  driving  prac*^ 
tices  and  other  aspects  of  the  job. 
They  also  make  trial  runs,  without 
passengers,  to  iniiprove  their  driving 
skills.  After  completing  the  training, 
^ which  includes  flnal  driving  and  writ- 
ten examinations,  new  .drivers  begin 
a  **break  in**  period.  During  this  peri- 
od, they  make  regularly  scheduled 
trips  with  passedgers,  accompanied  . 
by  an  experienced  driver.  The  expe- 
rienced driver  gives  helpful  tijps,  an-  , 
'Swers  questions,  and  determines  that 
the  new  driver  is  performing  satisfac- 
torily. 

New  drivers  start  out  oh  the  **extra 
board,**  which  is  a  list  of  drivers  who 
are  given  temporary  assignments. 
While  this  list,  thiey  may  substitute 
for  regular  drivers  who  are  ill  'or  on 
vacation,  or  they  may  drive  char- 
tered buses.  Extra  drivers  may  have 
to' wait  several  years  before  they  h,ave 
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'  enojugh  seniority  to  get  a  regular  as- 
signment. 

Opportunities  for  promotion  gen- 
erally are  limited,  partiicularly  in 
small  companies.  For  most  drivers, 
advancement  consists  of  receiving 
better  driving  assignments  in  the 
form  of  higher  earnings  or  a  more 
leisurely  route.  Experienced  drivers 
may  be  promoted  to  jobs  as  dispatch- 
ers, supervisors,  qr  terminal  manag- 
ers. ^ 

Enlploym«nt  Outlook 

Employment  of  intercity  bus- 
drivers  is  expected  to  increase  sibout 
as  fast  as  the  average  for  all  occupa- 
.  tions  through  the  mid-1980*s.  Addi- 
tional openings  will  b^^cqme available 
each  year  because  of  the  need  to  re- 
'  place  experienced  drivers  who  retire^ 
die,  or  transfer  to  other  occupations. 
Since  many  qualified  persons  are  at- 
tracted tfo  this  relatively  high  paying 
jojb,  applicants  can  expect  stiff  com- 
petition for  the  openings  that  arise. 
Applicants  in  excellent  physical  con- 
dition who  have  good  driving  records 
stand  the  best  chance  of  being  hired. 

A  growing  population  is  expected 
to  lead  to  a  moderate  increase  in  bus 
travel.  However,:  should  government 
energy  policies makq  gasoline  for  au- 
tomobiles very  expensive  or  difficult 
to  obtain,  many  persons  may  ride 
buses  rather  than  drive  their  own 
cars,  thusi,  increasing  the  demand  for 
Jntercity  busdrivers. 

Earnings  and  Working 
Conditions 

t 

Drivers  employed  by  large|  inter- 
city bus  companies  had  estimated  an- 
nual average  earHings  of  $16,100^in 
1^76,  about  three-quarters  more 
than  the  average  for  all  norisupervi- 
sory  workers  in  private  industry,' ex- 
cept farming.  The  wages  of  intercity 
busdrivers  typically  are  computed  on 
a  mileage  Basis,  but  short  runs  may 
be  on  an  hourly  rate.  Most  regular 
drivers  are  guaranteed  a  minimum 
nunriber  of  miles  or  hours  per  pay 
period.  For  work  on'other  tKan  regu- 
lar assigiimentis  they  receive  addi- 
tiohal  pay/  ciistomarfly^  at  premium 
rates'./ 


Since  intercity  buses  operate  at  all 
hours  of  the  day  and  every  day  of  the 
year,  drivers  may_work  nights  and 
weekends.  Extra  drivers  m^ay  be  on 
call  at  all  hours  and  may  be  required 
to  report  for  work  on  very  short 
notice.  Drivers  on  some  long  routes 
have  to  remain  away  from  home 
overnight.  Driving  schedules  may 
range  fropi  6  to  10  hours,  a  day  and 
from  3-1/2  to  6  days  a-week.  How- 
ever, U.S.  Department  of  Transpor- 
tation regulations  specify  that  inter- 
city drivers  shall  not  drive  more  than 
10  hours  without  having  at  least  8 
hours  o^,  and  shalk  not  drive  at  all 
after  being  on  duty  for  15  hours. 

Driving  an  intercity  bus  usually  is 
not  physically  difficult,  but  it  is  tiring 
and  requires  steady  nerves.  The  bus- 
driver  is  given  a  great  deal  of  in- 
dependence on  the  job,  and  is  solely 
responsible  for  the  safety  of  the  pas- 
sengers and  bus.  Many  drivers  like 
working  without  direct  supervision 
and  take  pride  in  assuming  these  re- 
sponsibilities. Some  also  enjoy  the' 
opportunity  to  travel  and  to  meet  the 
public. 

Most  intercity  busdrivers  belong  to 
the  Amalgamated  Transit  Union. 
The  Brotherhood  of  Railroad  Train- 
men, and  the  International  Brother- 
hood of  Teamsters,  Chauffeurs, 
Warehousemen  and  Helpers  of 
America  (Ind.)  also  have  organized 
these  workers  in  some  areas  of  the 
country. 

Sources  of  Additonai 
Information 

For  further  information  on  job  op- 
portunities in  this  field,  contact  inter- 
city bus  companies  or  the  local  office 
of  the  State  employment  service. 


LOCAL  TRANSIT 
BUSDRIVERS 

(D.O.T.  913.363  and  913.463) 

Nature  Of  the  Woric 

Local  transit  busdrivers  relieve 
million^  of  Americans  of  the  bother 
of  fighting  city  traffic  every  day. 


These  drivers  follow  definite  time 
schedules  and  routes  over  city  and 
suburban  streets,  to  provide  passen- 
gers with  an  alternative  to  automo- 
bile driving  and  even  ownetship. 

The  workday  for  local  busdrivers 
begins  when  they  report  to  the  termi- 
nal or  garage  to  which  they  are  As- 
signed. Large  cities  have  several  ga- 
rages while  a  small  city  may  have 
only  one.  At  the  garage,  drivers  are 
given  transfer  and  refund  forms. 
Some  are  assigned  buses  and  drive 
them  t^  the  start  of  their  run.  Others^ 
go  to  designated  intersections  and  re- 
lieve drivers  wiio  are  going  off  duty. 
Drivers  inspecithe  inside  and  outside 
of  the  bustf^and  check  the  tirps, 
brakes,  windshield  wipers,  and  lights 
before  starting  their  runs.  Those  who 
work  for  small  bus  companies  also 
may  check  the  water,  oil,  and  fuel. 

On  most  runs,  drivers  pick  up  and 
discharge  passengers  at  locations 
marked  with  a  bus  stop  sign.- As  pas- 
sengers board  the  bus,  drivers  make 
sure  the  correct  cash  fare,  token,  or 
ticket  is  placed  in  the  fare  box.  They 
also  qollect  or  issue  transfers.  Drivers 
often  answer  questions  about  sched- 
ules, routes,  iand  transfer  points,  and 
sometimes  call  out  the  name  of  the 
street  at  each  bus  stop. 

A  busdriver*s  day  is  run  by  the 
clock,  as  they  must  pay  special  atten- 
tion to  their  comfriicated  schedules. 
'Although  drivers  may  run^ate  in 
heavier  than  average  traffic,  they 
avoid  letting  light  traffic  put  them 
ahead  of  schedule  so  that  they  do  not 
miss  passengers. 

Busdrivers  especially  must  be  alert 
to  the  traffic  around  them.  Since 
sudden  stops  or  swerves  -  will  jar 
standing  passengers,  drivers' try  to 
anticipate  traffic  developments,  ilo\ 
react  to  them. 

At  the  end  the  day,  busdrivers 
turn  in  trip*sheets  which  usually  in- 
clude/a  record  of  fares  received,  trips 
made,  and  any  significant  delays  in 
schedule.  They  also  turn  in  a  report 
on  the  mechanical  condition  of  the 
^bus  that  day.  In  case  of  an  accident, 
drivers  must  make  out  a  report  de-  ^ 
scribing  exactly  what  happened  be- . 
fore  and  after  the  event  and  ^obtain 
the  names,  addresses,  and  phone 
numbers  of  persons  on  the  bus.  ' 
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Morii  local  busdrivtrt  will  bo  noodod  to  rollovo  traffic  congastlon. 


At  times,  drivers  operate  chartered 
buses^buses  arranged  for  in  ad- 
vance by  an  organization  or  group.  In 
these  cases,  they  pick  up,  a  group  of 
people,  take  them  to  their  destina- 
tion, and  remain  with  them  until  they 
are  ready  to  return. 

Plareea  of  Employment 

About  8  1 ,000  local  busdriv^rs 
were  employed  in  1976.  About  fou^rj^ 
fifths  worked  for  publicly  ownea 
transit  systems.  Most  of  the  remaih- 
/der  wprked  for  privately  owned  tranr; 
sit  lines;  a  small  number  worked  for 
sightseeing  companies.  Most  bus- 
drivers  work  in  l^rge  cities. 

Training,  Other  Qualiflcatlonar 
and  Advancem ent 

Applicants  for  Busdriver  positions 
should  be  at  least  21  years  old,  bejof 
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average  height  and  weight,  be  "in 
good  health,  and  have  good  eye- 
sight^with  or  without  glasses.  Most 
employers  require  applicants  to  pass 
a  physical  examination  and  a-written 
test  that  determines  if  they  are  capa- 
ble of  following  the  often  complex 
schedules  busdrivers  use.  Although 
educational  requirements  are  not 
high,  many  employed  prefer  appli- 
cants who  have  a  high  school  educa- 
tion or  its  equivalent.  A  relaxed  per- 
sonality is  important  since  drivers 
face  ma^ny  minor  aggravations  each 
day  due  to  traffic  congestion,  bad 
weather,  and  the  many  different  per- 
sonalities they  must  deal  with. 

i^motor  vehicle  operator's  license 
is  a  basic  requirement.  A  good  driv- 
ing'record  is' essential  because  the 
busdriver  is  responsible  for  passenger 
safety.  Most  States  require  bus- 
drivers  to  have-a  chauffeur's  license, 
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which  is  a  commercial  driving  per*^ 
mit.\ 

Most  local  transit  companies  con- 
duct training  courses  that  may  last 
several  weeks  and  include  both  class- 
room and  **behind-the-wheer'  driv- 
ing instruction.  In  the  classrooms 
trainees  learn'company  rules,* safety 
regulations,  and  safe  driving  practic- 
es. They  also  learn  how  to  keep  rec- 
ords and  how  to  deal  tactfully  and 
courteously  with  passengers.  Actual 
driving  instruction  may  begin  with 
several  hours  of  instruction  on  a 
training  course,  but  trainees  quickly 
advance  to  practice  on  city  streets. 
Because  a  busdriver  is  seated  above 
other  traffic,  defensive  driving — see- 
ing and  avoiding  possible  traffic  dan- 
gers ahead  of  time — has  much  poten- 
tial and  is  stressed.  Trainees  are 
assigned  to  a  particular  garage,  and 
must  memorize  jand  drive  each  of  the 
runs  based' at  this  garage  biefore 
graduating.  They  also  take  several 
trips  with  passengers  while  super- 
vised by  an  experienced  driver.  At 
the  end  of  the  course,  trainees  nray 
have  to  pass  a  written  examination 
and  a  driving  examination. 

Most  drivers  have  regularly  sched- 
uled runs.  New  drivers,  however,  of- 
ten are/placed  on  an  "extra"  list  to 
substituteTor  regular  drivers  who  are 
ill  or  on  vacation.  New  drivers  also 
may  be  assigned  jto  make<extria  trips 
durin^morning  and  everting  rush 
>hours.  They  remain  on  the  extra  list 
until  they  have  enough  seniority  to 
get  a  regular  run.  This  may  take  sev- 
eral months  or  more  than  a  year. 

The  different  runs  are  assigned  on 
the  bagis  of  length,,  of  service,  or 
seniority.  Therefore,  as  drivers  devel- 
op seniority  they  can  choose  runs 
they  p4-efer,  such  as  those  that  lead  to 
overtime,  or  that  have  little  traffic. 

Opportunities  for  promotions  gen- 
erally are  limited,  although  experi- 
enced drivers  may  advance  to  jobs 
sruch  as  instructor,  supervisor  or  dis- 
patcher. Supervisors  patrol  the  bus 
routes  stud  check  whether  drivers  are 
on  schedule.  If  a  schedule  becomes 
impossible  to  meet  due  to  heavy  traf- 
fic, a  blocked  street,  or  some  oihcr 
problem,  the  supervisor  may  reroute 
busetf.  Dispatchers  work  in  the  transit 
system's  main  office  and  organize  the 
day  to  day  bus  operation  by  coordi- 
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nating  all  activity.  They  assign  buses 
to  drivers,  determine  that  drivers  are 
available  for  all  runs,  call  extra  list 
drivers  to  substitute  if  experienced 
drivers  will  be  out,  and  keep  a  record 
of  the  drivers  and  buses  that  were 
assigned  to  each  run.  A  few  drivers, 
advance  to  ,m§ihagement  positions. 
Promotion  in  puMicly  owned  bus  sys- 
tems is  usually  by  competitive  civil 
service  examination. 

Employment  Outlook 

Employment  of  local  busdrivers  is 
expected  to  increase  about  as  fast  as 
the  average  for  all  occupations 
through  the  mid-1980's.  In  addition, 
many  job  openings  will  result  from 
the  need  to  replace  drivers  who 
transfer  to  other  occupations,  retire, 
or  die. 

The  increased  use  of  privately 
owned  automobiles  in  cities  and  the 
population  shift  to  the  suburbs — 
where  most  people  drive  their  own 
cars — has  c^sed  a  decline  in  bus 
passengers  an?k  driver  employnjent. 
However,  ^4^^ urban  areas,  the  auto- 
mobile now  "Is  recognized  as  the  main 
^source,  of  air  pollution  and  traffic 
congestion.  As  part  of  the  effort  to 
reduce  the  number  of  cars  used  by 
commuter^,  many  cities  are  trying  to 
improve  local  bus  service.  Some  now 
have  commuter  buses  with  reserved 
seats  In  addition,  e'kpress  lanes  re- 
served tor  buses  on  city  streets,  more 
convenrent  routes,  a;id  piore  com- 
fortable biises  reflect  the  impact  of , 
Federal,  State,  ancj^local  government 
interest  in  providing  better  bus  ser- 
vice. Improved  bus  service  will  re- 
quire more  drivers. 

Earnings  and  Working 
Conditions 

According  to  a  survey  of  unjon 
contracts  in  67  large  cities,  local  bus- 
drivers  averaged  $6.53  an  hour  in 
1976,  about  one-third  more  than  the 
average  for  all  nonsupervisory  work- 
ers in  private  industry,  except  farm- 
ing. Hourly  wages  were  highest  in  the 
larger  cities.  Wage  scales  for  begin- 
ning drivers  were  generally  10  to  20 
cents  an  hour  less. 

The  w6rkweek  for  regular  drivers 
usually  consists  of  any  5  days  during 


the  week;  Saturdays  and  Sundays  are 
counted  as  regular  workdays.  Some 
drivers  have  to  work  evenings  and 
after  midnight.  To  accommodate  the 
demands  of  commuter  travel,  many 
local  busdrivers  have  to  work  **Split 
shifts.**  For  example,  a  driver  may 
work  ifrom  6  a.m.  to^lO  a.^i,,  go 
home,  and  then  return  to*  work  from 
3  p.m.  to  7  p.m.  Drivers  may  receive 
extra  pay  for  split  shifts. 

Driving  a  bus  is  not  physically 
strenuous,  but  busdrivers  may  suffer 
nervous  strain  from  maneuvering  a 
large  vehicle  through  heavy  traffic 
while  dealing  with  passengers.  How- 
ever, local  busdrivers  enjoy  steady- 
year-round  employment,  and  work 
without  close  supervision. 

Most  .local  busdrivers  are  members 
of  the  Amalgamated  Transit  Union. 
Drivers  in  New  York  City  and  several 
other  large  cities  belong  to  the  Trans- 
port Workers  Union  of  America.  The 
United  Transportation  Union  and  the 
International  Brotherhood  of  Team- 
stersv  Gf^aiiffeurs,  Warehousemen 
and  Helpers  of  America  also  have 
organized  some  local  busdrivers. 

Sources  of  Additional 
Information 

For  further  information  on  em-, 
ployment  opportunities,  contact  a  lo- 
cal transit  system  or  the  local  office 
of  the  State  employment  service. 


LOCAL  TRUCKDRIVERS 

(D.O.T.  900.883,  902.883,  903.883, 
^06.883,  and  909.883) 

Nature  of  the  Work 

Althpugh  goods  from  near  and  far 
may  begin  their  trip  to  customers  by 
trucks,  trains,  ships,  or  planes,  final 
deliveries  almost  always  are  made  by 
truck.  Local  truckdrivers  move 
goods  from  terminals  and  warehous- 
es to  factories,  stores,  and  h^^nes  in 
the  area.  They  are  skilled  driversVho 
can  maneuver  trucks  into  tight  park- 
ing spaces,  through  narrow  alleys, 
and  up  to  loading  platforms. 


When  local  truckdrivers  arrive  at 
the  terminal  or  warehouse,  they  re- 
ceive assignments  from  the  dispatch- 
er to  make  deliveries,  pickups,  or 
both.  They  also  get  delivery  farms 
and  check  the  condition  of  their 
(fUcks.  Before  the  drivers  arrive  for 
work,  material  handlers  generally 
have  loaded  the  trucks  and  arranged 
the  items  in  order  of  delivery  to  mini- 
mize handling  of  merchandise. 

At  the  customer's  place  of  busi- 
ness, drivers  generally  load  or  unload 
the  merchandise.  If  there  are  heavy 
loads  such  as  m^chin^y,  or  if  there 
are  many  deliveries  to  make  during 
the  day,  drivers  may  have  helpers. 
Drivers  of  moving  vanis  usually  have 
crews  of  helpers  to  assist  in  loading 
and  unloading  household  or  office 
furniture. 

Dri;vers  get  customers  to  sign  re- 
ceipts'for  the  goods,  ajid  may  receive 
money  for  the  material  delivered.  At 
the  end  of  the  day,  they  turn  in  re- 
ceipts, money,  and  records  of  the  de- 
liveries made.  They  also  report  what- 
ever repairs  the  trucks  need  before 
being  used  again. 

The  work  of  these  drivers  varies; 
depending  on  the^oduct  they  trans- 
port. Produce  truckers,  on  the  one 
han'd,  pick  up  a  loaded  truck  in  the 
early  morning  and  spend  the  rest  of 
the  day  delivering  the  product  to 
many  different  grocery  stores.  The 
day  for  a  driver  of  a  lumber  trifck",  on 
the  other  hand,  consists  of  several 
round  trips  between  the  lumber  yard 
and  one  construction  'site  or  more. 

Places  of  Employment 

About  1.6  million  people  worked 
as  local  truckdrivers  in  1976,  mostly 
in  and  around  large  cities.  Some 
drivers  are  needed  in  almost  all  com- 
munities, however. 

Most  local  drivers  work  for  busi- 
nesses which  deliver  their  own  prod- 
ucts and  goods — such  as  department 
stores,  foodstores,  and  lumber  yards. 
Many  others  are  employed  by  truck- 
ing companies.  Some  work  for  Fed- 
eral, St|ite  and  local  government 
agencies. 

A  large  number  of  local  truckdriv- 
ers are  owner-operators.  Drivers  who 
own  one  or  two  trucks  account  for  a 
sizable  proportion  of  the  local  for^ 
hire  trucking  industry. 
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About  I.e  minion  p#opl«  worlcod  ai  local  truckdrivars  In  1976. 


Training,  Other  Qualifications, 
and  Advancamant 

Oualincations  for  local  truckdriv- 
ers  vary  considerably,  depending 
upon  the  type  of  truck  and  the  nature 
of  the  employer's  business.  In  most 
States,  however,  applicants  must 
have  a  chauffeur's  license,  which  is  a 
commercial  driving  permit.  Informa- 
tion on  how  to  get  this  license  can  be 
obtained  from  State  motor  vehicle 
departments/Applic^ts  may  have  to 
pass  a  general  physical  examination, 
a  written  examination  on  driving 
regulation^,  and  a  driving  test.  They 


should  have  good  hearing  and  at  least 
20/40  vision,  with  or  without  glasses, 
be  able  to  lift  heavy  objects,  and  be 
in  good  health. 

Employers  prefer  applicants  with 
.some  previous  experience  driving  a 
truck..  A  person  may  obtain  such  ex- 
perience by  working  as  a  truckdriv- 
er's  helper.  Employers  also  give  con.- 
sideration  to  driving  experience 
gained  in  the  Ar^ned  Forces.  Many 
drivers  start  out  as  dock  workers, 
loading  and  unloading  freight.  They 
get  a  general  idea  of  the  trucking  op- 
eration and  their  work  may  give  them 
the  opportunityno  move  trucks 
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around  the  yard.  When  a  need  for  a 
^  truckdriver  develops,  a  capable  dock 
worker  may  be  promoted. 

Since  drivers  often  deal  directly 
with  the  company's  customers,  the 
ability  to  get  along  well  with  people  is 
important.  Employers  also  look  for 
•  responsible,*  self-motivated  individ- 
uals, since  drivers  work  with  Uttle 
supervision.  Many  employers  will  not 
hire  applicants  who  have  bad  driving 
records. 

Training  given  to  new  drivers  usu- 
ally is  informal,  and  may  consist  only 
of  a  few  hours  instruction  from  an 
experience<i  driver,  sometimes  on 
the  new  employee's  own  time*  New 
driv^  also  may  ride  with  and  ob- 
serve experienced  drivers  before 
beiiig  assigned  their  own  runs.  Addi- 
tional training  may  be  given  if  they 
'  are  to  drive  a  special  type  of  truck. 
Some  companies  give  1  to  2  days  of 
classroom  instruction  wh|ch  covers 
general  duties,  the  efficient  opera- 
tion and  loading  of  a  truck,  company 
policies^  and  the  preparation  of  deliv- 
ery forms  and  company  records. 

Although  most  new  employees  are 
assigned  immediately  to  regular  driv- 
ing jobs,  some  start  as  extra  drivers 
and  do' the  work  of  regular  drive 
who  are  ill  or  on  vacation.  Th»f^e- 
ceive  a  regular  assignm^pt^when  an 
opening  occurs. 

Local  tr^ickdriven^ay  advance  to 
dispatcher,  manager,  or  to  traffic 
work— for  example,  planning  deliv- 
ery  schedules.  However,  relatively 
few  of  these  jobs  are  available.  For 
the  most  part,  a  local  truckdriver 
may  advance  to  driving  heavy  qr  spe- 
cial types  of  trucks  or  by  transferring 
to  long-distance  truckdriving.  Local 
drivers  working  for  companies  that 
also  employ  long-distance  drivers 
have  the  besT^chances  of  advancing 
to  these  positions.  Experienced  driv- 
ers who  have  business  ability  can  be- 
come owner-operators  when  they 
have  enough  money  to  purchase  a 
truck. 

Employmant  Outlook 

Employment  of  local  truckdnvers 
is  expected  to  increase  faster  than 
the  average  for  all  occupations 
through  the  mid-1980's.  In  addition 
to  the  job  openings  from  growth. 
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thousands  of  openings  will  result 
from  the  need  to  replace  experienced 
drivers  who  transfer  to  other  occupa- 
tions, retire,  or  die.  Job  opienings 
may  vary  from  year  to  year»  however, 
since  the  number  of  drivers  needed 
fluctuates  with  general  business  con- 
^ditions.  Applicants  with  good  driving 
records  have  the  best  chance^of 
bding  hired. 

The  rise  in  total  business  activity 
anticipated  in  the  years  ahead  witi 
increase  the  amount  of  freight  to  be 
distrib^ited.  Since  trucks  carry  virtu- 
ally all  local  freight,  employment  of ^ 
drivers  will  grow. 

Earnings  and  Working 
Conditions 

On  the  average,  union  wage  scales 
were  $7.22  an  hour  for  local 
truckdrivgrs  and  $6.59  an  hour  for 
helpers  in  1976,  according  to  a  sur- 
vey in  70  large  cities.  This  is  about 
1  1/2  times  as  much  as  the  average 
for  all  nonsupervisory  workers  in  pri- 
vate industry,  except  farming. 

As  a  rule,  local  truckdrivers  are 
^aid  by  the  hour  and  receive  extra 
0ffpay  for  wprking  overtime,  usually 
after  40  hours.  Some  drivers  are 
guaranteed  minimum  daily  or  weekly 
earnings.  Local  truckdrivers  fre- 
quently work  48  hours  or  more  a 
week.  Night  or  early  morning  work  is 
sometimes  necessary,  particularly  for 
drivers  handling  foodstuffs  for  chain 
grocery  stores,  produce  markets,  or 
bakeries.  Most  drivers  deliver  over 
regular  routes,  although  some  may 
be  assigned  'different  routes  each 
d^rjCX 

Truci^driving    has    become  less 
physicalfy  demanding  because  most 
trucks  now  have  more  comfortable 
seating,  better  ventilation,  and  im- 
'   proved  cab  designs,  but  when  drivers 
make  many  deliveries  dudng  a  day, 
their ^Work  can  be  exhaustir^g.  More- 
over, driving Jj?  heavy  traffic  can 
cause   ner/ous  strain.  Local 
truckdrivers,  however,  do  have  cer- 
-  tain  work  advantages.  Employment  is 
^steady  and,  unlike  long-distance  driv- 
•ers,  they  usually  work  during  the  day 
and  return  home  in  the  evening. 

Many  iQcal  truckdrivers  are  mem- 
bers of  the  International  Brother- 
hood of  Teamsters,  Chauffeurs, 


rehousemen  and  Helpers  of 
America  ( Ind. ).  Some  local 
truckdrivers  employed  by  companies 
outside  the  . trucking  industry  ar^ 
members  of  unions  that  represent  the 
•plantworkers  of  their  employersT-* — _ 

Sources  of  Additional 
Information  ^ 

Information  on  truck  driver  train- 
ing schools  and  on  career  opportuni- 
ties in  the  trucking  industry  may  be 
obtained  from: 

American  Trucking  Associations,  Inc..  1616  P 
,St.  NW.,  Washington,  D.C.  20036. 

For  details  on  truck  driver  employ- 
ment opportunities,  contact  Jocal 
trucking  companies  or  the  local  of- 
fice of  the  State  employment  service. 


LONG-DISTANCE 
TRUCKDRIVERS 

(D.O.T.  903.883,  904.883,  905.883, 
and  909.883) 

Nature  ofthiB  Work 

At  all  hours  of  the  day  and  night 
big  trucks  travel  along  turnpikes  and 
highways  carrying  goods  between 
terminals  that  are  hundreds,  or  even 
thousands  of  miles  apart.  Behind  the 
wheel  are  the  top  professional  driv- 
ers. They  drive  the  largest  and  most 
expensive  equipment  and  receive  the 
highest  wages  of  all  drivers. 

The  runs  of  long-distance 
truckdrivers  vary  widely*.  Some  driv- 
ers have  short  "turnarounds".  They 
deliver  a  load  to  a  nearby  city,  pick 
up  another  loaded  trailer,  and  drive  it 
back  to  their  home  base  the  same 
day.  Others  are  assigned  runs  that 
take  an  entire  day  to  complete,  and 
they  reniain  away  from  home  over- 
night. Often  on  these  fonger  runs, 
drivers  are  assigned  loads  gQing  to 
other  cities  rather  than  back  to  their 
home  bases,  and  m^y  continue  to 
haul  loads  from  city  to  city  for  as 
long  as  a  week  before  returning 
home.  Some  companies  use  two  driv- 
ers on  very  long  runs.  One  drives 
while  the  other  sleeps  in  »a  berth  be- 
hind the  cab.  These  ^^sleepef'  runs 


may  last  for  days,  or  even  weeks  at  a 
time. 

In  most  cases,  dispatchers  tell 
long-distance  drivers  when  to  report 
for  work  and  where  to  take.the  truck.  <^ 
--Although  many  drivers  work  during 
the  day,  night  travel  is  common  and 
frequently  preferred  because  roads 
^are  less  crowded  and  trips  take  less 
time. 

When  the  drivers  report  for  work, 
the  trucks  already  have  been  loaded 
and  serviced  with  fuel  and  oil.  But, 
before  moving,  from  the  terminal, 
drivers  inspect  the  trucks  to  make 
sure  they  will  operate  safely.  For 
example,  they  make  sure  the  brakes, 
windshield  wipers,  and  lights  are 
working  and  that  a  fire  ej^tinguisher, 
flares,  and  other  safety  equipment  / 
have  been  loaded.  Mirrors  are  adjust- 
ed sj3_>nat  both  sides  of  the  truck  are  . 
visible  from  the  driver's  seat.  Drivers 
also  make  sure  the  cargo  has  been 
loaded  properly  and  will  not'shift  af- 
ter the  trip  has  begun.  If  same  equip- 
ment does  not  work,  or  is  missing,  or 
if  the  cargo  is  not  loaded  properly y 
drivers  repuort  the  problem  to  the  disj 
.patcher  for  correction.  /  * 

Once  they  are  on  the  road,  drives 
must  be  alert  riot  oply  to  prevent  , 
accidents,  but  also  to  drive  their 
trucks  efficiently.  Because  of  the 
truck's  size,  drivers  sit  higher  than 
the  cars,  picjcups,  or  vans  surround- 
ing them,  and  have  the  a'dvantage  of 
being  able  tO' see  far  down  the  ro^. 
They  seek  traffic  lanes  that  allow 
them  to  move  at  a  steady  speed,  and 
when  going  downhill  they  may  in- 
crease speed  slightly  to  gain  momen- 
tum for  a  hill  ahead. 

To  avoid  the  drowsiness  caused  by 
traveling  for  hours,  drivers  may  stop 
to  eat,  refuel,  and  relax  during  a  run. 
After  they  have  reached  their  desti- 
nation and  have  parked  at  the  un- 
loading platform,  drivers , complete 
reports  about  the  trip  and  Ithe  condi- 
tion of  the  truck.  Both  are  require^ 
by  the  U.S.  Department  of  Transpor- 
tation. If  they  have  had  an  accident 
during  the  trip,  a  detailed  report  of 
the  incident  is  required. 

Long-distance  truckdrivers  spend 
most  of  their  working  time  behind  , 
t^e  wheel.  Drivers  hauling  some  spe- 
cialty cargo,  though,  often  load  or  ^ 
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A  slgnfffcant  numb«r  of  drivm  ari  own«r-op«ratort. 


unload  their  trucks,  siijc^they  may 
be  tl\e  only  individuals  at  the  destina- 
tion familiar  with  this  procedure. 
;  Auto  transport  drivers,  for  example, 
drive  and  position  the  cars  on  the 
racks  and  remove  them  at  the  final 
destination.  Gasoline  tank  truckdriv- 
ers  attac))  the  hoses  and  operate  the 
pump  on  their  truck  to  transfer  the 
gasoline  to  the  gas  station's  storage 
tank.  When  picking  up  or  delivering 
furniture,  drivers  of  long-distance 
moving  vans  hire  local  labor,  which 
they  supervise,  to  help  them  load  or 
unload  the  van.       '  . 


Places  of  Employm 


An  estimated  467,0^yMbng-dis 
tance  drivers  were  employed  in 
1976.  Most  live  near  large  cities  and 
manufacturing  centers  that  have 
many  truck  terminals.  Drivers  who 
specialize  in  transporting  agricultural 
products  or  minerals  may  live  in  rural 
areas. 

A  large  proportion  of  long-dis- 
tance truckdrivers  work  for  trucki^ 
companies  that  offer  transportation 
service  to  businesses  in  general. 
Many  others  work  for  companies 
such  as  furniture  manufacturers. 
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which  own  and  operate  trucks  to  de- 
liver their  products./A  significant 
number  of  drivers  are  owner-opera- 
tors. These  drivers  owm  their  trucks 
jind  either  operate  independently^  or 
lease  their  services  and  their  trucks 
to  a  trucking' company. 


Training,  Other  Qualifications, 
and  Adyancamant 

The  U.S.  Department  of  Transpor- 
tation establishes  minimum  qualifica- 
tions for  long-distance  truckdrivers 
who  are  engaged  in  interstate  com- 
merce. A  driver  must  be  at  least  21 
years  old  and  pass  a  physical  exami- 
nation which  the  employer  usually 
payfr-f&r.  Goocf  hearing,  20/40  vision 
with  or  without  glasses,  normal  use  of 
arms  and  leg's  (unless  a  waiver  is  ob- 
tained), and  normal  blood  pressure 
are  the  main  physical  requirements. 

To  be  hired,  drivers  must  have 
good  driving  record  and  must  pass^ 
road  test  to  show  they  can  operate  a 
vehicle  of  the  type  and  size  they  will 
drive  in  regular  service.  In  addition, 
they  must  take  a  written  examination 
on  the  Motor  Carrier  Safety  Regula- 
tionsaof  the  U.S.  Department  of 
Transportation.  In  most  States, 
truckdrivers  also  must  have  a  chauf- 
feur'sjicense,  ^yhich  is  a  commercial 
driving  permit. 

The  hiring  standards  at  many 
trucking  operations  are  higher  than 
those  described.  Many  firms  require 
that  new  drivers  be  at  le^st  25  years 
old.  Others  specify  height  and  weight  . 
limitations.  Some  companies  employ 
only  applicants  who  have  had  several 
years'  experience  driying  trucks  long 
distances.  ' 

Drivef-training  courses  are  a  desir- 

•  able  method  of  preparing  for  truck- 
driving  jobs.  Most  training  authori- 

,  ties  and  employers  recommend  high 

•  school  driver-training  courses.  In  ad- 
dition, a  high  school  course  in  auto- 
motive mechanics4ielps  drivers  make 
qiinor  roadside  itepairs.  #  ^ 
-  Many  truckdrivers  start  out  as 

^•^'dock  workers,  loading  and  unloading 
-  freight.  As  they  gain  experience  in 
the  general  trucking  operation,  they 
may  advita'ctMp  local  truckdriving 
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jobs.  Localdrivers  with  good  driving 
records  m^j^  be  offered  jobs  as  long- 
distance drji^ers. 

A  -small^ umber  of  private  and 
public  technical-vocational  schools 
offer  truckdriving  cpurses.  Students 
learn  inspect  the  trucks  and 
freight,  to  drive  large  vehicles  in 
crowded  areas  and  in  highway  traffic, 
and  to  comply  with  Federal,  State, 
and  local  regulations.  Completion  of 
a  course,  however,  does  nol  assure  a 
job.  Even  gradu^Ti^Sjol these>ci}^ls 
^  who  do  get*  truckdriving  jobs  ofte 
start  as  local  drivers.  After  gaining 
w  experience  on  these  smaller^ trucks 
^  and  proving  their  ability,  the^  may 
advance  to  long-distance  truckdriv- 
ing. Persons  interested  in  attendih^ 
one  of  these  schools  should  cheql^ 
with  local  trucking  companies  to 
make  sure  the  schooPs  training  is-ac- 
ceptable. 

New  drivers  usually  are  given  a 
brief  explanation  of  company  policy 
and  are  taught  how  to  prepare  the 
various  forms  used  on  the  job.  Thejf 
also  receive  a  small  amount  of  driv^ 
ing  instruction  and  practice  on  a 
training  course  to  learn  how  to  ma- 
neuver  these  larger  trucks.  They  then 
make  one  or  more  training  trips  un- 
fer  the  supervision  of  an  instructor 
or  an  experienced  driver. 

Drivers  for  large  trucking  compa- 
nies frequently  start  on  the/^ejcd-a 
board,"  bidding  for  runs  on  the  basis 
of  seniority  as  vacancies  occur.  (The 
extra  board  is  a  list  of  drivers,  as-* 
signed  in  rotation,  who  substitute  for 
drivers,  who  have  scheduled  runs  or 
who^ake  the  many  unscheduled 
trips.)  Drivers  for  smaller  companies 
are  more  likely  to  be  assigned  regular 
Toutes  right  away. 

»  Opportunities  for  promotion  in 
this  occupation  are  limited.  A  few 
drivers  may  advance  to  jobs  as  safety 
supervisor,  driver  supervisor,  and 
dispatcher.  However,  such  jobs  often 
are  unattr/ctive  to  long-distance 
truckdrivers,  since  the  starting  pay 
usually  is  less  than  the  pay  for  driv- 
ing. Although  most  drivers  can  only 
expect  to  advance  to  driving  runs 
that  provide  increased  earnings  or 
preferred  schedules  and  working 
conditions,  a  driver  who  has  business 


ability  and  enough  money  to  buy  a 
truck^may  become  an  owner-opera- 


tor 


Employment  Outlook 

Employment  of  long-distance 
truckdrivers  is  expected  to  increase 
more  slowly  than  the  average  for  all 
occupations  thrpugh  the  mid-1980's. 
In  addition  to  jobs  from  employment 
growth,  tl|ousands-  of  openings  will 
be  created  in  this  large  occupation  as 
experienced  drivers  retire,  die,  or 
transfer  to  other  fields  of  work.  Job 
opportunities  may  vary  from  year  to 
yctflT^rowever,  because  the  amount 
of  freight  moved  by  trucks  fluctuates 
with  ups  ^nd  dowps  in  the  economy. 
Since  driver  earnings  are  high  and  no 
formal  training  is  required,  appli- 
cants can  expect  to  face  sti^ng  com- 
petition for  available  jobs.  ^ 

The  general  economic  growth  of 
the  Nation  is  expected  to  increase 
the  amount  of  freight  that  will  be 
carried  long  distances  by  truck,  thus 
increasing  the  demand  ,  for  drivers. 
But  the  demand  for  drivers  is  expect- 
ed to  increase  more  slowly  than  the 
growth  in  freight  because  la^•ger 
trucks  should  increase  the  amount  of 
freight  each  driver  d^n  haul. 

Earnings  and  Working 
Conditions 

Based  on  limited  information,  driv- 
ers  employed  by  large  truckmg  com- 
panies had  annual  average  earnings 
of  about  $  17,700  in  1 976,  iabout  dou- 
ble the  averagel^f  all  nonsupervisory 
workers  in  private  industrjC except 
farming.  Pay  rates  are  fairly  uniform 
because  this  field  is  highly  unionized, 
and  union  contracts  generally  are 
master  agreements  coveri/^  all  em- 
ployers within  a  multi-State  region. 
However,  the  earnings  of  individual 
drivers  vary,  depending  on  mileage 
driven,  number  of  hours  worked,  and 
type  of  truck. 

Some  companies  outside  the 
trucking  industry,  such  as  bakeries 
and  dairies,  may  ,pay  drivers  who 
work  for  them  on  the  same  basis  as 
they  pay  their  other  employees— a 
monthly,  weekly,  or  daily.wage.  Gen- 
erally, such  a  wage  is  for  a  specified 


number  of  hours,  and,  if  drivers  work 
additionali  hours,  they  receive  6xtra  ' 

pay.^  ^ 

Trucking  companies  engaged  in  in- 
terstate commerce  are  subject  to  the 
U.S.  Department  of  Transportation 
-rules  governing  hours  of  work  and 
other  matters.  These  regulations  Jim- 
it  the  hours  drivers  may  work  and 
assure  a  reasonable  amount  of  time 
Tor  rest.  For  example,  a  driver  cannot 
be  on  duty  for  more  than  60  hours  in 
any  7-day  )period,  and  cannot  drivc|^ 
more  than  1 0  hours  without  being  qI^ 
duty  at  least  8  hours.  Many  drivers, 
particularly  on  very  long  runs,  work 
fairly  close  to  the  maximum  hours 
permitted.  A  worlcweek  Of  at  least  5Qf 
hours  is  very  com*mon.  *' 

Lbng-distance  truckdrivers  often 
must  spend  time  away  from  home.  In 
such  instances,  the  company  pror 
videsc  lodging  either  in  a  company 
dormitory  or  a  hotel  or  motel. 

-  The  physical  strain  of  lon^-dis- 
tance  driving  has  been  redytced^  by 
more  comfortable  seating/ JSi^ter 
ventilation,  and  improvedVcW  de- 
sign. Better  highways  and  mfir^e  strin- 
gent safety  regulations  have  made 
trucking  safer.  However,*  the  noise 

-and  vihration  of  the  truck  and  the 
nervous\strain  of  sustained  driving 
are  tiringV 

-  ,  Most  long-distance  drivers  are 
members  of  the  International  Broth- 
erhood of  Teamsters,  Chauffeurs, 
>y arehousemen  and  Helpers  of 
America  (Ind.).  Some  drivers  outside 
the  trucking  industry  belong  to  the 
unions  that  represent  plant  employ- 
ees of  the  cQ|Tipanies  for  which  they 
work. 

Sources  of  Additional 
Information 

information  on  truckdriver  train- 
ing schools  and  career  opportunities 
in  the  trucking  industry  may  be  ob- 
tained from: 

American  Trucking  Associations,  Inc.,  1616  P 
St.  NW.»  Washington^  D.C.  20036. 

Additional  details  on  truokdriver 
employment  opportunities  may  be 
obtained  from  local  trucking  compa- 
nies or  local  offices  of  the  State  em- 
ployment service. 
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PARKING  AtTENDANTS 


(D,0,T.915,878) 
Nature  of  th«  Work 


Parking  iattendants  park  custom - 
era'  cara  and  collect  payment  for  the 
time  they  are  left  on  the  lot  or  in  the 
garage.  Attendantsjitfbet  incoming 
cars  and  record  th€ir  time  of  arrival 
on  numbered  claim  checks.  One  part 
of  the  check  is  placed  on  ,the  car's 
windshield  and  the  other  is  given  to 
the  driver  tb  reclaim  his  or  h,er  car. 

In  lots  wh^re  cars  are  parked 
bumper  to  bumper,  parking  atten-  * 
dantSyinay  ask  (Customers  when  they 
expect  to  return  so  their  cars  will  be 
more  readily  accessible  ^hen  they 
need  them. 

Attendants  usually  drive  the  cars 
to  and  from  vacant  spaces,  but  at. 
some  facilities  they  tell  drivers  where 
to  park.  Attendants  working  in  multi- 
level garages  may  be  assigned  to  only 
one  level,  but  the  usual  practice  is  for 
attendants  to  work  all  levels. 

Some  parking  lotsTequire  custom- 
ers to  pay  wtien  entering  the  lot  and 
usually  charge  a  flat  fee  for  the  day 
or  eveningv  Others  charge  by  the 
hour  and  attendants  must  determine 
the  correct  amount  owed  by  each 
customer.  In  Iai;ge  establishments,  a 
cashier,  rather  than  an  ajttendant,  will 
collect  payments.  Slack  periods  are 
common  at  most  parl^ing  facilities. 
However,  attendants  may  be  re- 
quired to  perform  routine  mainte- 
nance jobs  such  as  cleaning  and 
sweeping  the  lot. 


Placet  of  Employment 

About  40,000  parking  attendants 
weTS^employed  in  1976.  Parking  at- 
tendants work  in  facilities  ranging 
from  small  outdoor  lots  to  large  park- 
ing* garages.  Most  of  these  are  in  ur- 
ban areas.  Parking  Jots  and  garages 
usually  are^^^omipercial  establish- 
ments and  often  are  part  of  c^ty,  re- 
gional, or  national  chains.  Although 
many  restaurants,  hotels,  and  stores 
maintain  their  own  Jots,  it  is  also  a 
common  practice  to  rent  parking 
space  for  their  customers  in  commer- 
cial garages.  Many  cities  own  and  op- 
erate their  own  lots  in  downtown 
areas. 

More  than  a  third  of  aril  parking 
attendants  work  part  time,  usually 
during  the  busy  afternoon  rush 
hours,  in  the  evening,,  and  on  week- 
ends. Most  part-time  attendants  are 
students. 


Mor»  than  a  third  of  all  parking  att«ndanta 
work  part  tlint. 
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Training,  Other  Qualifications, 
and  Advancement 

Although  there  are  no  specific 
educational  requirements  for  parking 
attendants,  employers  prefer  high 
school  graduates.  Parking  attendants 
must  have  a  valid  driver's  license,  be 
able  to  drive  a  car  with  a  standard 
transmission,  and  have  good  eyesight 
and  peripheral  vision.  Applicants 
with,  experience  driving  many  diffet^- 
ent  types  of  cars  are  preferred.  At- 
tendants must  also  be  able  to  keep 
records  of  claim  tickets,  compute 
parking  charges,  and  make  chaB^e. 

Attendants  should  be  in  g^d 
physical  condition  because  the  work 
involves  long  periods  of  standing  and 
can  be  tiring  when  m^ny  cars  must  be 
moved  in  a  hurry.  Parking  attendants 
should  be  neat,  tactful,  and  courte- 
ous when  dealing  with  the  public. 

Most  parking  attendants  are 
trained  on  the  Job.  Beginners  may 
"ride"  with  an  experienced  worker 
for  a  few  hours  or  days  to  become 
familiar  with  the  work.  Many  em- 
ployers also  provide  on-the-job  train- 
ing programs  that  review  proper  driv- 
ing techniques  and  explain  company 
policy  on  recordkeeping  procedures 
and  damage  claims.  These  courses 
usually  include  tips  on  how  to  main- 
tain good  customer  relatidns. 
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Some  attendants  become  manag- 
,  ers  of  parking  facilities.  An  excep- 
tional attendant  eventually  may  be- 
come a  supervisor  of  several 
facilities.  Supervisors  ^regularly  visit » 
the  parking  facilitiies  they  oversee  to 
check  the  work  of  managers,  the  ap- 
pearance of  the  facilities,  and  the 

neatness  of  the  attendants:  -         — -  

Students  interested  in  manage-' 
ment  jobs  in  the  parking  industry 
sh(^}d  consider  taking  part-time  or 
sunder  jobs  as  attendants,  because 
eveiti?^iarge  companies  want  their  em^  ,^ 
ployees  to  have  first-hand  experience 
with  the  business. 

Employment  Outlook 

Employment  of  parking  attendants 
is  expected  to  grow  more  slowly  than 
the  average  for  all  occupations 
through  the  mid-1980's  as  the  trend 
to  self-parking  systems  continues. 
Parking  owners  prefer  the  self-park 
method  because  it  is  less  costly  and 
because  most  customers  prefer  to 
park  their  own  cars  rather  than  wait 
for  a  busy  attendant. 

Although  employment  growth  'is 
expectied  to  be  slow,  turnover  in  this 
occupation,  especially  amdng  new  y  . 
workers,'  is  higher  than  average.  Thex 
heed  V  to  replace  these  workers  and 
those  who  retire  or  die  will  create 
additional  job  openings  each  year. 
Part-time  and  evening  work  will  be 
available.  Most  job  opportunities  will 
be  in  large  commercial  parking  facili- 
ties in  urban  areas. 

Earniriga  and  Working 
Condltiona 

Most  parking  attendants  are  paid 
the  minimum  wage.  The  Federal 
minimum  was  $2.20  -  $2.30  an  hour 
In  1976, shut  some  cities  and  States 
have  their  own  minimum  wage  laws 
which  establish  higher  rates.  Experi% 
enced  attendants  who  have  takeii  on 
additional  responsibility  may  earn 
higher  salaries.  Nearly  all  attendants 
receive  tips  in  addition  to  wages  that  v 
add  substantially  to  their  tncnmet.j^ 
Many  parking  atte;idants  receive 
fringe  benefits  such  as  life,  health, 
and  disability  insurance;  pension 
plans;  paid  vacations;  a  Christmas 
bonus;  and  profit  sharing.  Some  com- 
panies furnish  uni^rms. 
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Attendants  often  work  long  hours. 
A  10-hour  day  and  work  at  nights,  on 
weekend4  and  on  holidays  are  not 
unusual,  tn  addition,  many  atten- 
dants spend  much  time  outdoors  in 
all  kinds  of  weather  and  constantly 
breathe  automobile  exhaust  fumes. 
In  some  companies,  attendants  are 
responsible  for  any  damage  they  do 
to  customers*  cars.  i 

The  principal  union  organizing 
parking  attendants  is  the  Internation- 
al Brotherhood  of  Teamsters,  Chauf- 
feurs, Warehousemen,  apd  Helpers 
of  America. 

Y 

Sources  of  .Additional 
Information 

For  general  information  about  the 
parking  industry,  and  parking  atten- 
dants in  particular,  write: 

National  Parking  Association,  1101  I7ih  St. 
NW.,  Washington,  D.C.  20036. 


TAXICAB  DRIVERS 

(D.O.T.  913.363) 

Nature  of  the  Work 

In  practically  all  communities, 
taxicabs  are  an  essential  part  of  the 
public  transportation  system.  UnHke 
buses  and  subways,  which  run  on 
fixed  routes  and  schedules,  taxjs  of- 
fer individualized  service.  Tfiey  pick 
up  passengers  at  any  location  and 
drive  them  directly  to  their  destina- 
tion. 

Most  taxicab  drivers  either  work 
directly  for  a  cab  company  or  rent 
their  cabs  from  a  company.  Others 
own  their  taxicab^  and  operate  in- 
'dependently.  Whether  they  are  em- 
ployees, renters,  or  owners,  cab  driv- 
ers have  the  same  duties. 

Cab  drivers  get  many  of  their  pas- 
sengers by  radio  dispatching  since 
customers  often  call  cab  Companies, 
giving  information  on  where  they 
want  to  be  picked  up  and  what  (heir 
destination  is.  A  dispatcher  at  the 
company  then  uses  a  two  way  radio 
to  pass  this  information  on  to  a  cab 
driver  who  is  near  the  customer.  Be- 
cause this'  is  an  efficient  method  of 
getting  passengers,  cab  drivers  who 
own  their  own  cabs  often  pay  a  cab 


company  for  using  its  dispatching 
service.  Between  radio  calls,  or  just 
because  they  prefer  it,  drivers  may 
crui«e  busy  areas  and  watch  for  po- 
tential customers.  Drivers  also  may 
wait  at  hotels,  bus  terminals,  an(l  oth- 
er places  where  they  expect  business 
to  be  good. 

Because,  cab  drivers  either  rent 
their  cabs  or  are  paid  on  a  commis- 
sion basis,  the  more  business  they 
get,  the  higher  their  earnings.  There- 
fore, experience^  drivers  often  plan 
their  entire  day.  They  know  that  dif- 
ferent parts  of  the  city  will  have  po- 
tential customers  at  dififerent  tinnes  of 
.the  day.  Th&f  may  cruise  the  busi- 
ness district  during  rush  hour  and  the 
shopping  centers  in  the  afternoon. 
Smart  drivers  also  keep  informed  on 
where  crowds  are  likely  to  gather. 
For  example,  drivers  may  go  to  the 
airport  the  evening  a  convention  is 
coming  to  town,  drop  by  the  station 
when  a  train  is  scheduleci  to  arrive,  or 
stop  at  the  stadium  at  the  end  of  a 
ball  game. 

Occasionally,  drivers  may  help 
passengers  in  and  out  of  the  cab  and 
may  handle  Itheir  luggage.  In  some 
communities,  ttfiuers  regularly  trans- 
port handicapped  children  ,to  and 
fr<mi  school.  drivers  also  may 

provide  sightseeing  tours  for  out-of- 
town  visitors  and  may  pick  up  and 
deliver  packages.  In  small  compa- 
nies, drivers  often  are  responsible  for 
keeping  their  cabs  clean. 

By  law,  drivers  have  to  keep  rec- 
ords of  such  basic  facts  as  the  date, 
time,  and^place  passengers  were 
picked  up  and  th^ir  destination,  time 
arrival,  and  fare.  Knowing  where  a 
river  was  during  the  day  serves 
many  purposes,  including  protecting 
the  driver  ,  from  mistaken  identifica- 
tion in  case  of  a  customerxomplaint. 
\ 


\ 


Places  6f  Employment 


In  1976,  about  94,000  taxicab 
drivers  worked  full  time  in  the  taxi- 
cab  industry.  Although  taxicab  driv- 
ers are  employed  in  all  but  the  small- 
e^t  cities,  employment  is 
concentrated  in  large  metropolitan 
areas.  About  one'fifth  of  all  full-time 
taxi  drivers  work  in  New  York  City 


Training,  Other  QuellflcatlonSr 
and  Advancement 

■^axi  drivers  usually  must  have  a 
State-issued  chauffeur's  license  and  a 
special  taxicab  operator's  license  is- 
sjied  by  the  local  police,  safety  de- 
partment, or  Public  Utilities  Com- 
mission. Requirements  for  a  taxicab 
operator  license  vary  from  city  to 
city,  but  applicants  generally  must  be 
in  good  health,  have  a  good  driving 
record,  and  not  have  been  convicted 
of  a  serious  crime. 

In  most  Jarge  communities,  appli- 
cants for  a -taxi  driver's  license  must 
pass  a  written  examination  on  taxi- 
cab  and  traffic  regulations.  The  ex- 
amination usually  includes  questions 
on  the  geography  of  the  community, 
such,  as  the  location  of  important 
streets  and  buildings,  and  questions 
on  local  taxicab  regulations.  .These 
may  include  regulations  concerning 
lost  articles,  the  number  of  passen- 
gers allowed  in  a  cab,  the  pick-up 
and  delivery  of  packages,  and  zoning 
or  meter  rules. 

Since  the  proceilure  required  to 
get  a  taxicab  lic^fise  may  seem  com- 
plicated, applicants  are  advised  to' 
first  visit  cab  companies  for  which 
they  would  like  to  work.  Most  com- 
panies will  explain  what  is  required  in 
order  to  get  a  license  and  how  to  go 
about  getting  one.  Some  will  also 
help  applicants  prepare  for  the  ex- 
aminatiop. 

Although  there  are  no  minimum 
education  requirements,  many  com- 
panies prefer  applicants  who  have  at 
least  an  eighth-grade  education.  Ap- 
plicants also/must  be  able  to  write 
legibljT  in  order*  to'.. complete  the 
forms  drivers  are  required  to  fill  out.^ 
Because  of  automobile  insurance 
regulations,  a  large  number  of  taxi- 
cab  companies  hire  only  applicants 
who  are  at  least  21,  and  in  some 
cases,  25  years  old.  In  some  StateSr 
however,  companies  may  hire  appli- 
cants who  are  only  18. 

People  interested  in  a  job^as  a 
taxicab  driver  should  enjoy  driving 
and  like  meeting  people.  Tact  and 
courtesy  are  important.  A  relaxed 
personality  also  is  an  asset;  since 
drivers  deal  with  heavy  city  traffic 
most  of  the  day.   To  be  successful. 
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drivers  also  need  to  be  capable  of 
motivating  themselves,  since  their 
earnings  depend  directly  on  their 
ability  and  hard  wprk. 

Opportunities  for  advancement 
are  limited  by  the  small  number  of 
supervisory  positions.  Promotion  to 
the  job  of  dispatcher  is  often  the  only 
possibility.  .Some  drivers,  however, 
have  beconrc  road  supervisors,  ga- 
rage superintendents,  or  claims 
agenU.  A  few  develop  administrative 
skills  and  advance  to  managerial  po> 
sitions  in  the  company.  To  increase 
their  income,  many  drivers  buy  and 
operate  their  own  cabs. 

Emptoym^nl  Outlook  . 

Opportunities  for  employment 
should  be  excellent  through  the  tti'id- 
1980*s.  Although  employment  of 
taxicab  drivers  is  expected  to  de- 
cline, the  high  turnover  of  employed 
drivers  should  create  many  jobs. 

Many  taxicab  drivers  are  tempo- 
rary employees.  Some  are  working  to 
earn  money  until  they  finish  school 
or  until  they  find  the  job  they  want; 
others  work  to  eari  money  for  a  spe- 
cial purpose,  such  as  a  vacation.  Af- 


ter  a  period  of  weeks  or  months, 
whenever  these  drivers  have  ob- 
tained other  jobs  or  paid  their  bills, 
they  quit.  As  a  result,  there  usually 
are  many  taxicab  driving  jobs  avail- 
able. ' 

Earnings  and  Working 
Conditions  ^ 

In  1976,  a  private  survey  reported 
that  taxi  drivers  averaged  $3.40^an, 
hour,  including  tips.  Drivers  working 
directly  for  a  company  are  paid  a 
percentage— usually  between  40  and 
50  percent— of  their  fares  for  the 
da^.  These  drivers  also  may  be  guar- 
anteed a  certain  minimum  income  if 
fares  are  low  one  day.  Information 
(from  several  union  contracts  indicat- 
kd  that  these  guarantees  ranged  from 
^$14  to  $18.50  a  day  in  1976.  Other 
taxi  drivers  rent  their  cabs  from  a 
company  by  the  day  for  a  set  fee,  and 
keep  any  receipts  above  the  cab  rent- 
al and  gasoline  expenses.  In  addition, 
drivers  frequently  receive  tips  rang- 
ing from  10  to  20  percent  of  the  fare. 

Many  full-time  drivers  start  work 
between  6  a.m.  and  8  ajn.  to  be 


r 


available  for  passengers  going  to 
work,  and  quit  after  the  evening  rush 
of  passengers  returning  home.  Dur- 
ing the  day  they  may  rest  for  several 
hours.  Other  drivers  work  nigllts, 
starting  between  3  p.m.  and  5  p.m., 
and  ^ome  work  on  Saturdays,  Sun- 
days, and  holidays.  »■ 

Taxi  drivers  in  many  of  the  large 
cities  belong-to  labor  unions,  particu- 
larly those  drivers  who  work  for  the 
large  taxicab  companieOMc^st  driv- 
ers are  members  of  the  International 
Brotherhood  of  Teamsters,  CH^uf- 
feurs,  War,ehousemen  and  Helpers  of 
America.  Other  unions  to  which  cab 
drivers  belong  include  the  Seafarers' 
International  Union  of  North  Amer- 
ica and  the  Brotherhood  of  Railway 
Airline  and  Steamships  Clerks, 
Freight  Handlers  Express  and  Station 
Employees. 

Sources  of  Additional 
Information 

For  further  information  on  job  op- ^ 
portunities  in  this  field,  contact  local 
cab  companies  or  the  local  office  of 
the  State  Employment  service. 


•  *  '  ■ 


SCIENTIFIC  AND  TECHNICAL  OCCUPATIONS 


The  efforts  of  our  scientific  and 
technical  work  force  result  in  im- 
provements in  many  areas  of  Ameri- 
can life.  New  products  and  increased 
productivity,  greater  defense  capa- 
bilities, environmental  protection, 
and  advances  in  health  care  are  ex- 
amples of  the  achievements  of  scien- 
tists, engineers,  an(t^  technicians. 

About  2.5  million  people  (nearly 
one-quarter  of  all  professional  work- 
ers) were  engineers,  scientists,  or 
other  scientific  and  technical  work- 
ers in  1976. 

Engln^erf 

Engineers  play  a  pronjinent  role  in 
bringing  scientific  progress  into  our 
everyday  lives.  They  use  scientific 
and  mathematical  principles  to.  de- 
sign and  produce  newvand  improved 
products  and  to  solve  practical  tech- 
nical problems  such  as  ways  of  im- 
proving automobile  ei^gines  to  in- 
cfease  gas  mileage.  Most  engineers 
work  in  private  industry— primarily 


in  industries  manufacturing  machin- 
ery, electrical  equipment,  and  air- 
craft, and  in  firms  providing  engi- 
neering and  architectural  services. 

Engineers  usually  specialize  in  one 
of  the  branches  of  engineering.  (The 
Handbook  discusses  12  of  these 
branches.)  Many  engineers  further 
specialize  in  an  industry  such  as  the 
motor  vehicle  industry. 

Engineers  design,  develop,  and  test 
equipment;  work  in  the  production 
departments  of  manufacturing  firms; 
and  sell  technical  products  and  pro- 
vide technical  assistance  to  industrial 
customers.  Some  work  in  supervisory 
and  management  jobs  in  which 
knowledge' of  engineering  is  re- 
quired. ' 

Scientists 

Scientists  seek  knowledge  of  na- 
ture and  of  the  physical  world 
through  observation,  study,  and  ex- 
perimentation. Some  scientists  devel- 
op new  products  and  processes  front 


Scientific  and  technical  occupations,  1976 


3%  of  total  employment 
In  all  occupations  ' 


sc^nti^c  discoveries.  The  largest 
group  of  scientists  study  the  scientific^ 
principles  of  the  physical  world;  this 
group  includes  chemists,  physicists, 
and  environmental  scientists.  More 
than  half  of  all  physical  scientists  are 
chemists.  Most  chemists  work  in  pri- 
vate industry;  about  one-half  are.  in 
chemical  manufacturing.  A  quarter 
of  all  physical  scientists  ar^. physi- 
cists. Most  physicists  workjp  colleg- 
es and  universities,  t^acliing  and 
doing  research,  and  in  private  indus- 
try— mostly  in  companies  that  manu- 
facture aerospace  and  defenserrelat- 
ed  products. 

Environments^l  scientists  study  the 
earth,  its  oceans,  and  its  atmosphere. 
Their  work  increases  understanding 
of  our  planet  and  helps  in  controlling 
pollutions  discovering  and  develop- 
Ag  naturalVesources,  and  in  weather 
prediction/ This  -group  includes*  ge- 
ologists, meteorologists,  and  ocean- 
ographers.  The  largest  environmen- 
tal science  .occupation  is  that  of 
geologist.  Most  geologists  work  in 
petroleum  extraction  industries  and 
in  colleges  and  universities. 

Life  scientists  study  life  processes 
and  living  organisms,  from  the  largest 
animals  to  the  smallest  microbes. 
The  majority^teach  or  do  research  in 
colleges  and  universities.  Biological 
,  scientists  ar.e  the  largest  group-of  life 
scientists'.  Medical  scientists  has  been 
the  fastest  growing  group  Within  the 
life  sciences  ovef  the  past  two  dec- 
ades.   ^         '  . 

Mathematicians  and  '^statisticians 
^  also  are  considered  natural  scientists. 
Some  mathematicians  deyote  all 
their  time  to  thelDretical  research, 
while  others  apply  mathematical 
principles  to  practical  problems. 
Bdth  malthematicia'ns  and  statisti- 
cians work  to  quantify  solutions  tO' 
problems  in  science,  management* 
'  and  engineering;)  Statisticians  collect, 
analyze,  andmterpret  the  numerical 
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results  of  surveys,  quality  control 
tests,  or  economic  and  business  re* 
search  programs.  In  doilig  so,  they 
assist  managers  and  administrators  in 
making  decisions.. 

C«fn««rvalloni«tt 

Conservationists  protect,  develop, 
and  manage  natural  resources  such 
as  forests,  rangelands,  wildlife,  soil, 
and  water.  By  protecting  and  con- 
serving these  assets  now,  conserva- 
tionists help  assure  that  future  needs 

•  wilLbe  met. 

jflpesters  help  insure  that  the  Na- 
^.  tforrs  forests  arc  used  properly. 
Through  the  forester's  management 
and  research  efforts,  forests  can  con- 
tinually meet  many  competing  uses 
such  as  lumbeK-production,  recre- 
ation, and  support  of  wildlife.  Forest- 
ers often  arc  assisted  by  forestry 
technicians,  sometimes  called  forest- 
•  ry  aides. 
/Range  mana^^ers  deter<mine  how 
rangeland  can  best  support  livestock 
grazing  while  still  conserving  it  for 
other  uses  such  as  wildlrfe  grazing 
and  recreation., 

Soil  conservationists  provide  farm- 
ers, ranchiers,  and  Others  with  techni- 
cal assistance  and  advice  on  ho>y  to 
cortserve  soil  and  water  resources. 

.1 

Other  ScientlfiCrind  Technical 
Personnel 

More  than  900,000  workers  in  oth- 
er scientific  and  technical  occupa< 
tions  assist  scientists  and  engineers. 
These  persons  work  as  engineering 
ar)6^&cience  technicians,  broadcast 
technicians^  drifters,  and  surveyors. 
Engineering  and  science  technic 
^  cian  jobs  are  more  practical  and  lim- 
ited in  scope  than  those  of  engineers 

•  and  scientists.  The  more  highly 
skilled  jobs,  however,  require  the 

^ability  to  analyze  and  solve  engineer- 
ing and  science  problems  and  to  pre- 
pare reports  on  tests  and  experi- 
ments. 

Technicians  who  work  in  research 
and  development  set  .  up  complex 
laboratory  equipment  and  help  de- 
sign scientific  instruments.  T.hose 
who'work  in  production  jobs  test  and  i 
in  specif  ro  ducts  and  act  as  a  liaison 
petween  engineering  and  production 
departments.  Others  sell  technical 


products,  install  complex  equljl^ment, 
and  provide  technical  services  to  in- 
dustri^  customers.  ^ 

Broadcast  teChnicians^ensure  the 
technical  quality  of  radio  and  televi- 
sion broadcasts  by  operating  and 
maintaining  sound l^corders,  televi- 
sion cameras,  video  tape  recorders, 
and  other  electronic  equipment. 

Drafters  prepare  detailed  drawings 
which  show  dimensions,  m'aterial  re- 
quirements, and  other  specifications 
for  engineers,  architects,  and  design- 
ers. ^ 

Surveyors  measure  construction 
sites,  establish  official  land  bound- 
aries,^assist  in  setting  land  valuations, 
and  collect  inforni^ion  for  maps  and 
chtirtS.  ^ 


Training  ^ 

'  A  bachelor *s  ^gree  is  usually 
needed  to  enter  scientific  and  engi- 
nisering  jobs.  However,  incre^sjng 
eipphasis  is  being  placed  on  ad- 
vanced degrees  in  some  fields,  espe- 
cially Mn  mathematics,  physics,  and 
the  life  sciences.  For  some  occupa- 
tions,^uch  as  astronomer,  a  doctor- 
ate is  required  for  full  professional 
staturT  A  bachelor*s  degree  is  suffi- 
cient for  entry  iiito  most  engineering 
jobs,  and  some  senior  engineering 
technicians  with  less  than  a  ^bache 
lor*s  degree  are  occasionally^jomot 
ed  to  engineerir\g  jobs. 
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Undergraduate  training  for  scien- 
tists and  engineers  includes  courses 
in  their  major  field  and  in  related- 
science  areas,  including  mathemat- 
ics. Courses  in  statistics  and  comput- 
/  er  programming  are  becomiitg  more 
.important.  Students  are  usually  re- 
quired to  take  co.urses  in  English  and 
a  foreign  language,  as  well. 

In  graduate  school,  students  usual- 
ly take  courses  in  theip  major  area  of 
study;  as  well  as  courses,  in  mathe- 
matics and  related  sciences.  Require- 
ments for  the  master*s  or  doctor's 
degree  vary  by  institution,  but  usual- 
ly include  a  thesis,  which  is^a  report 
of  the  results  of  the  student's  own 
original  research.  Students  who  want 
to  specialize  in  a  particular  area  of 
study  should  select  their  scho.ols 
carefully.  For  example,  thos^  who 
plan  to  become  biamedical  engineers 
or  biochemists  and  work  in  medicine 
should  study  at  a  university  affiliated 
with  |a  hospital.  Those  who  want  to 
be  agricultural  scientists  can  get  the 
most  pradlScal  training  at. State  uni- 
versities that  ha've  agricultural  ex- 
periment stations. 

Technicians  acquire  trainings  in 
many  ways.  Some  complete  on-the- 
^ob  training'. programs,  take  >formal 
^courses  part  time  while  working,  or 
obtain  training  in  the  Armed  Forces. 
Many  employers,  however,  seek 
graduates  of  socialized  training  pro- 


The  number  ofcopenings  in  scientific  and  engineering 
occupations  va^es  greatly  by  occupational  group 

Average  annual  openings,  1976^  (In  thousands) 

Engineers  ^" 

Engineering  and  science 
technicians 

Drafters 

■> 

Life  scientists 

P^iysical  scientists 

Mathematics  occupations 
Environmental  scientists 

i;  i  •  J, '  r  .  I  ;;...-, 

Conservation  occupations^ 
r        •  / 

■  ;i  -1^  -.1.  .1:;.  1 

c 
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grams.  One-  to  fourryear  training 
programs  are  offered  in  postsecon- 
'  dary  schools— ^tec^nical  institutes, 
junior  and  community  colleges,  area 
vocational  technical  schools,  and 
colleges  and  universities. 

Outlook 

*  Opportunities  in  scientific  and 
technical  occupations  are  expected 
to  expand  through  the  mid-1980's.  In 
the  past,  growtl)  in  these  occup€^tions 
has  been,  related  to  an  expanding 
econonty  and  to  increased  R&D  ex- 


penditures, especially  by  the  Federal ^^any  technically  trained  people 


Government.  Both  government  and 
industry,  are  expected  to  increase, 
their  R&D  expenditures  through  the 
mid-1980's  although  they  will  in- 
crease them  more  slowly  than  during 
the  1960's.  If  the  rate  of  economic 
growth  and  actual  R&D  levels  ^nd. 
patterns  differ  significantly  from 
those  assumed,  the  outlook  in  many 
occupations  would  be  altered. 

Scientists,  engineers,  and  other  sci- 
entific and  technical  workers  will  be 
needed  to  develop  new  technologies 
and  better  products.  In  addition. 


will 

be  required  to  solve  urgent  problems 
such  as  air,  water,  and  noj^e  pollu- 
tion, to  develop  new  so^urces  of  ener- 
gy, and  to  combat  disease. 

The  following  sections  of  the 
Handbook  provide  detailed  informa- 
tion for  4  coi»servation  occupations, 
12  engineering  specialties,  13  scien-, 
tific  occupations  including  life,  phys- 
ical, environmental,  and  mathemat- 
icaT  scientists,  and  4  related  scientific 
and  technical  occupations. 
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CONS^VATION  OCCUPATIONS 


-  ■    ■  ^;  • 

Forests/ rangelands/^vilcUtfe,  soil, 
and  water  are  important  natural  re- 
sources. Conservationists  protect, 
develop,  and  nianage  these  resources 
to  assure  that  future  needs  will  be 

*  'met 

Persons  interested  in  a  career,  in 
conservation  must 'have  specialized^ 
training.  Foresters,  range  managers, 
and  soil  conservationists  genially 
need   bachelor's  degrees   in  their 

•  fields.  Technical  schooh  is  usually 
required  for  5  positions  bs  forestry 
.technician^.  In  addition  to\  technical 
Icnowledge  and  skills,  conservation- 
ists must  have*  a  sincere  interest  in 
the  environment  and  the  desire  to 
.protect  it.  They  shoirld  enjoy  dealing 
with  others  and  like  public  service, 
since  they  often  work  with  people  in 

'  the  community.  Flexibility  also  is 
important,  since  a  conservationist 
may  work  in  a  remote  camping  area 
one  week,  speak  to  a  community 
groJp  the  next,  and  fight  a  forest  or 

.bruih  fire  the  next. 

/  ■  . 


This  sectioi^describes  four  conser-- 
vation  occupations--forester,  forest- 
ry technician,  range  manager,  and 
soil  coi^servationist. 


FORESTERS 

(D.p.T.  040.081) 

Nature  of  the  Work 

-  Forests  are  a  vKal  . natural  re- 
source. They  can  be  used  repeatedly 
without  being  destroyed— if  properly 
managed.  The  condition  of  our  envi- 
ronment has  become  a  major  nation- 
al concern,  and  foresters  play  an  im- 
portant role  in  protecting  that 
environment  by  ensuring  that  our 
forests  are  properly  used.  Foresters 
manage,  develop,  and  protect  these 
lands  and  their  resources — timber, 
water,  Avildlife,  forage,  ^and  recrea- 
tional areas.  •    *  ' 


Abouf  half  of  aH  conservationists  are  employed  by^ 
Federal,  State,  and  local  governments 


Employment  of  conservationists,  1976  (in  thousands) 


Source:  Burtau  of  Labor  Sf^laiics 


Foresters  '  plan  and  supervise  the 
cutting  and"^ planting  of  trees.  /.They 
also  protect  the  trees ^  from;  fire, 

.  harmful  insects,  and  disease.  Forest- 
ers  may  be  responsible  for  other  du-  • 
ties  ranging  from  wildlife  protection 
and  watershed  management  to  the 
development  and  supjervision  of 
camps,  parks  and  grazing  lands. 

Foresters  also  do'research^  provide 
forestry  information  to  forest  owners 
and  to  the  general  public  (called 
extension  work),  and  teach  atcolleg-  • 
es  and  universidQ^.  .  . 

Foresters  often  specialize  in  one 
area  of  work,  such  as  timber  manage- 
ment, outdoor  recreation,  or  forest, 
economics.  Some  of  these  areas  are/ 

'  recognized  as  distinct  professions. 

/T    Placeb  of  Employment 

About  25,000  persons  worlced  as 
foresters  in  1976.  Nearjy  2  out  of  5 
worked  in  private  industry^  n^ainly 
for  pulp  and  paper,  lumber,  logging, 
and  milling  companies.  About  one- 
fourth  worked  for  the  Federal  Gov- 
ernment,  primarily  in  the  Forest  Ser- 
vice of  the  Department  of  Agricul- 
ture. The  remaind^  worked  for  State 
and  local  governme^s,  colleges  and 
universities,  or  consulting  firms  or 
were  self-em  ploy  ed^dther  as  consul- 
,tants  or  fittest  owners.. 


raining.  Other  Qualifications, 
and  Advancement 


A  bachelor's  degree  with  a  major 
in  forestry  is  the-vminimum  educa- 
tional requirement  for  those  ^desiring 
professional  careers  in  forestry. 
However,  6^6  to  keen  job*  competi- 
tion and  the  increasingly  complex  na-^ 
ture  of*  the  forester's  work,  employ- 
ers prefer  graduates  who  hold 
advanced  degree^.  Certain  jobs  such 
as  teaching  and  research  require  ad- 
vanced degrees.  , 

Education  in  forestry  leading  to  a 
bachelor's  or  higher  degree  was  of- 
fered in  IQTe'^by  50  colleges  and  uni- 
versities^of  which  43  were  ac9redit- 
ed  by  the  Society  of  American 
Foresters.  Curriciilums  stress  the  lib- 
eral arts  and  communications  skills 
as  well  as  technical  forestry  subjects. 
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(fdrattm  sp^nd  considerable  time' out- 
doom  In  oil  Mnds  of  woathor. 


programs  also  include  courses 
in  forest  economics  and  business  ad- 
ministration to  supplement  the  stu- 
dent's scientific  and  technical  knowl- 
edge. Many  colleges  require 
studeiits  to  spend  one  summer  in  a 
field  camp  opierated  by  the.  college. 
'All  schools  encourage  summer  jobs 
that  give  firsthand  experience  in  for- 
est or  conservation  work. 

In  addition  to  meeting  the- intellec- 
tual demands  of  forestry,  foresters 
must  enjoy  working  outdoors,  be 
ph^sicaHy  hardy,  and  be  willing  to 
mpyje,  often  to  remote  places.  Forest- 
ers should  also  be  able  to  work  well 
with  people  and  be  able  to  express 
themselves  clearly. 

Forestry  graduates  usually  work 
under  the  supervision  of  experienced 
foresters.  After  gaining  experience, 
they  may  advance  to  more  "tespori- 
sible  positions.  In  the  Federal  Gov- 
ernment, an  experienced  forester 
may  supervise  an  entire  forest  area, 
and  may  advance  to  regional  forest 
supervisor  or  to  a  top  administrative 
position.  In  private  industry,  forest- 
ers start  by  teaming  the  practical  and 
admtripstrative  aspects  of  the  busi- 


ness. Many,  foresters  work  their  way 
up  to  top  managerial  positions/within 
tlieir  companies.  " 

Employment  Outlook" 

Employment  requirements  for  for- 
esters are  expected  to  grow  about  as 
~  fast  as  the  average  for  all  occupations 
through  the  mid-1980's.  In  recent 
years,  however,  the  number  of  per- 
sons earning  degrees' in •i'orestry  has 
exceeded  occupational  require- 
ments, creating  competition  for  jobs. 
If  the  number  of  degrees  granted 
.  each  year  remains  at  present  levels, 
coriTpetition  is  expected  to  persist 
throughout  the  period.  Opportunities 
will  be  better  for  those  who  can  offer 
an  employer  either  an  advanced  de- 
gree or  several  years'  experience. 

The  country  will  need  more  forest- 
ers in  the  future  to  ensure  an  increas- 
ing output  oT  forest  products.  Em- 
ployment also  may  increase  as  we 
become  more  aware  of  the_nee^  to 
conserve  and  replenish  our  forest-reV 
sources,  and  to  improve  the  envirt>n- 
^  mental  quality  of  our  forest  lands. 

Private'  owneFS  of  timberland  may 
well  employ  more  foresters  as  they 
recognize  the  need  for— and  the 
higher  ^ofitability  of— improved 
forestry  and  logging  practice;^.  The 
forest  produqite  industry  will  require 
additional  foresters -to  apply  new 
'^techniques  for  using  the  entire  forest 
crop,  to  develop  methods  of  growing 
superior  trees  in  a  sliprtej  period  of 
time,  and  to  do  research  in  the  fields 
of  plant  genetics  and  fertilization. 

Employment  of  foresters  will  prob- 
ably continue  to  grow  faster  in- pri- 
,  vate  industry  than  in  the  Federal 
Government  where  budget  limita- 
tions may  restrain  growth.  State  gov- 
ernment agenpies  wilt  probably  hire 
more  foresters  through  Federal-State 
cooperative  programs  for  fire  con- 
trol, protection  against  insects  and 
disease,  recreation,  and  technical  as- 
sistance to  owners  of  forest  lands. 

The  expected  rapid  increase  in  the 
employment  of  forestry  technicians 
will  reduce  the  amount  of  time  spent 
by  foresters  in  performing  routine 
tasks,  but  the  forester  will  have  to 
devote  mo^e  and  more  time  to* super- 
visory work  and  to  the  g^eral  man- 
agement of  the  forest. 


Eamlngt  and  Working 
j^ondltlons 

The  average  starting  salary  for  for- 
esters in  1976  was  $10,000  a  year, 
while  experienced  foresters  averaged 
overTr'8,00C(,  according  to  the  limit-, 
ed  data  availabte*  c 

In  private  iiwustry,  starting- forest- 
ers averaged  $10,300  a  year  in  1976 
and  the  overair  average  salary  was 
$17,700,  according  to  the  limited 
data  available. 

Graduates  eiitering  the  Federal 
Government  as  foresters  in  1977 
with  just  a  bachelor*s  degVee  started 
at  $9,303  a  year.  However,  because 
of  keen  competition,  most  foresters 
hired  by  the  Federal  Government 
either  held  a  master's  degree  or  had 
some  experience,  and  generally 
started  at  $1J,523  a  year.  Ph.  D.'s 
generally  started  at  $^4,097  or 
$17,056  a  year.  The  median  annual 
salary  in  1977  for  federally  employed 
foresters  exceeded  $20,000. 

In  locakgovernment,  foresters  gen- 
erally began  at  about  $10,700  a  year 
in  1976,  while  their  median  annual 
salary  was  $  1  5,400..  State  govern- 
ments paid  about  $9,200  a'hnuafly  to 
start  in  1976,- and  State  miedian  sala- 
ries were  $15,400  per  year.  College 
professog^nerally  started  at  about 
$  11 ,000  annually  in  1 976,  while  their 
median  salary  was  over  $20,000  per 
year.  Many  faculty  foresters  supple- 
ment their  regular  salaries^  with  in- 
come from  lecturing, -consulting,  and 
writing.     •  " 

Many  experienced  foresters  ad- 
vance to  jobs  which  ;'equire  them  to 
spend  most  of  their  time  in  an  office. 
However,  the  beginning  forester 
spends  considerable  time  outdoors  in 
all  kinds  of  weatfiw,  sometimes  in 
remote  areas.  Foresters  may  also 
work  extra  hours  on  emergency  duty, 
as  in  firefighting  or  search  and  residue 
-missions. 

Sources  of  Additional 
'Information 

General  information  about  the  for- 
.  estry  profession,  tts  of  i^adjng  ma- 
terials, and  lists  of  schoolsv  offering 
education  in  forestry  are  available 
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ty  of  American  Foresters,  5400  Grosve- 
nor  Lane,  Washington,  D.C.  20014, 

National  forest  Products  Association,  1619 
'Massachusetts  Ave.,  NW,,  Washington, 
D.C.  20036, 

General  careet  information  is  also 
available  from: 

American  Forest  Institute,  1619  Massachu- 
setts Ave.  NW.,  Washington,  D.C.  20036. 

American  Forestry  Association,  1 3 1 9  ]  8th  5t. 
NW.,  Wasflington,  D  C.  20036. 

For  details  on  forestry  careers  in 
the' Forest  Service,  contact: 

U.S.  Department  of  Agriculture,  Forest  Ser- 
vice, Washington,  D.C.  20250.  , 


FORESTRY  TECHNICIANS 

(D.O.T.  441.137  through  441.887) 

Nature  off  the  Work 

Forestry  technicians,  sometirries 
called  forestry  aide^  in.  entry  level 
positions,  assist  foresters  in  the  care 
and  management  of  forest  lands  and 
their  resources.  (See  statement  on 
foresters  earlier' in  this  cfi^pter.). 

Forestry  technicians  help'^estimate 
present  and^otential  timber  produc* 
tion  in  a  certain  area.  If  new » roads 
are  needed  to  make  the  timber^i^cces> 
sible  for  cutting  arid  removali^^chni- 
cians  may  supervise '^he^  surveying 
and  road  building  crews.  After  ^e 
timber » has  been  cut,  they  measure 
the  logs  to  determine  how  much  lum> 
ber  the  trees  will  yield  and  then  assist 
in  the  sale  of  the  timber. 

Technicians  work  on  many  forest 
improvement  projects.  They  inspect 
trees  for  disease  and  other  problems, 
and  record  their  findings.  On  water- 
shed projects,  they  work  to  I^vent^ 
flood  damage  and  soil  erosion  and 
seek  ways  to  increase  the  quality  of 
!  water  in  the  forest. 

Forestry  technicians  also  help  to 
prevent  and  control  fires.  They  give 
fire  prevention  information  to  people 
using  the  forest  and  lead  firefighting 
crews  if  a  fire  occurs.  After  fires  are 
extinguished,  they  take  inventory  of 
burned  areas  and  supervise  the  plant- 
ing of  new  trees  and  shrubs  to  restore 
the  forest.  »  .^'v  ^ 


Forestry  technician  measuring  the  diameter  of  a  tree. 


Recreational  use  of  the  forest  has 
increased  greatly.  Technicians  main- 
tain forest  areas  for  hunting,  camp- 
ing, hiking,  and  other  recreational 
activities.  They  also  explain  forest 
regulations  and  "policies  to  visitors 
and  enforce  these  rules; 

Places  of  Employment  . 

About    11,000    persons  worked' 
year  round -as  forestry  technicians  in 
1 976.  Nearly  the  same  number  found 
tenfiporary     employment — primarily 
with  Federal  and  State  Govern- 
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ments — during  the  summer  or  in  tHe 
spring  and  fall  fire  seasons. 

Nearly  half  the  year-round  total' 
worked  in  private  industry,  mainly 
for  logging,  lumber,  and  paper  com- 
panies. Reforestation  projects  of 
mining,  oil,  and  railroad  compa- 
nies— as  vfeW  as  employment  in  tree 
nurseries— ac^:ounted  for  the  re- 
mainder of  the  workers  in  private 
^  emplbyment.  The  Federal  Govern-  f 
ment  employed  about  3,700  full-time**^ 
forestry  technicians  in  1976,  primar- 
ily in  th^  Forest  Service  pf  the  U.S. 
Depiartment  pf  Agriculture,  ^hile  ati- 
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other  2,200  worked  for  State  govern- 
ments. 

Training,  Oth«r  Qualifications, 
and  Advaneamant 

Most  persons  qualify  for  beginning 
jobs  as  forestry  technicians  by  com- 
pleting a  specialized  course  of  study 
in  a  1-  or  2-year  postsecondary 
school  or  through  work  experience 
on  firefighting  crews,  in  tree  nurser- 
ies, or  in  recreation^  work. 

Because  of  keen  job  competition 
at  the  present  time,  opportunities  Jor 
employment  are  better  for  those  with 
postsecondary  school  training.  In 
1976,  about  80  technical  institutes, 
junior  or  community  colleges,  and 
universities  offered  forestry  techni- 
cian training,  of  which  53  are  recog- 
nized by  the  Society  of  American 
ForcstcJ^. 

Most  forestry  technician  schools 
require  graduate^  to  complete  gener- 
al education  courses  such  as  mathe- 
^  matics  and  English^  forestry- related 
courses  including  biology  and  bot- 
any, and  specialized  forest  technol- 
'  ogy  coiii^e^  such  as  land  surveying, 
tree  identification,  aerial  jphotograph 
interpretation,  and  timber  harvest- 
-  ing.  To  gain  practical  experience, 
students  niay  be  required  to  work  in 
a  forest  or  camp  operated  by  the 
school. 

-Enthusiasm  for  outdoor  work, 
physical  stamina,  and  the  ability  to 
carry  out  tasks  with  and  without  di- 
rect supervision  are  essential  for  suc- 
cess in  this  field.  Technicians  should 
be  able  to  work  with  survey  crews, 
users  of  the  forest  lands,  forest  own- 
ers, and  foresters.  They  must  express 
'  themselves  clearly  when  talking  to 
others  and,  when  making  written  re- 
ports.. 

Forestry  technicians  generally,  be- 
gin work  as  trainees  or  in  relatively 
routine  positions  under  the  direct  su- 
pervision of  an  experienced  techni- 
cian or  forester.  As  technicians  gain 
experience,  they  are  given  more  re- 
sponsibility, and  often  move  into  su- 
pervisory positions.  Some  techni- 
cians obtain  bachelor's  degrees  in 
forestry  and  are  promoted  to  thejor- 
ester  icvefc  \  . 


round  field  work, /and  firefighting 
jobs  are  limited  to  the  fire  season. 

Soiircaa  of  Additional 
Information 

Information  about  a  career  in  the 
Federal  Governmen^  as.. a  forestry 
technician  is  available  from: 

U.S.  Department  of  Agriculture,  Forest  Ser- 
vice, Washington,  D.C.  20250. 

For  a  list  of  schools  recognized  by 
the  Society  of  American  Foresters 
offering  training  in  the  field  write  to: 
quired  to  operate  specialized  ^ijd^^^.^^y  of  American  Foresters,  5400  Grosve- 


Employmant  Outlook 

Growth  in  employment  of  forestry 
technicians  is  expected  to  be  faster 
than  the  average  for  all  occupations 
'  through  the  mid-1980 's.  Private  in- 
dustry  should  continue  to  provide  a 
high  proportion  of  these  jobs. 

Environmental  concern,  a  rising 
dematid  for  forest  products  and  in-, 
creased  use  of  technology  in  the  for- 
est industry  are  expected  to  stimulate 
demand  for  more  technicians  each 
year.  Trained  technicians  will  be  re- 


ficient  laborsaving  machines 
help  apply  sophisticated  scientific 
methods  to  forest  management. 
Technicians  will  also  increasingly 
perform  many  of  the  more  routine 
jobs  done  by  foresters. 

Despite  this  expected  growth,  kieen 
competition  for  jobs  is  anticipated. 
Currently,  the  number  of  persons 
seeking  ohiployment  as  forestry  tech- 
nicians greatly  exceeds  the  jobs  avail- 
able. Unless  the  nCimber  of  graduates 
of  forestry  technician  schools  de- 
clines substantially  in  the  future,  this 
keen  competition  for  jobs  is  expected 
to  continue.^hose  offering  stfpcial- 
ized  forestry  technician  trainir^and 
some  practical  experience  may  have 
better  opportunities. 

Earninga  and  Working 
Conditiona 

J* 

Starting  salaries  of  forestry  techni- 
cians ranged  from  $7,500  to  $10,000 
a  year  in  1  976,  according  to  the  lim- 
ited data  available;  experienced  for- 
estry technicians  averaged  about 
$12,300. 

In  the  Federal  Government,  forest- 
ry technicians  started  at  $8,316  or 
$9,303  a  year  in  1977  depending  on 
^education  and  experience.  Experi- 
enced forestry  technicians  in  the 
Federal  Government  averaged  be- 
tween $12,000  and  $13,000  annual- 
ly. 

Forestry  technicians  spend  consid- 
erable time  outdoors  in  all  kinds  of 
weather,  sometimes  in  remote  areas. 
In  emergencies,  such  as  fighting  fires 
and  controlling  floods,  forestry  tech- 
nicians work  many  extra  hours.  Cli- 
matic coniiitions  often  limit  year- 


nor  Lane,  Washington,  D.C.  20014. 

RANGE.  MANAGERS 

(D.O.t.  040.081)        '  s>^ 

NShtura  Of  Work 

Range  lands  cover  more  than  1  bil- 
lion acres  of  the  United  States,  most- 
ly in  the  Western  States  and  Alaska. 
They  contain  many  natural  resourc- 
es: grass  and  shrubs  for  animal  graz- . 
ing,  habitats  for  livestock  and  wild- 
life, water  from  vast  watersheds, 
facilities  for  water  sports  and  other 
kinds  .of  recreation,  -and  valuable 
mineral  and  energy  resources. 
Rangelands  also  serve  as  areas  for 
scientific  study  of  the  environment. 

Range  managers,  sometimes  called 
range  scientists,  range  geologists,  or 
range  conservationists,  manafje,  im- 
prove, and  protect  range  resources  to 
maximize  their  use  without  incurring 
ecological  destruction.  For  example, 
range  managers  determine  the  num- 
ber and  kind  of  animals  to  be  grazed, 
the  grazing  system  to  be  used,  and 
the  best  season  for  grazing  in  order  to 
yield  a  high  production  of  livestock. 
At  the  same  time,  they  must  conserve 
soil  and  vegetation  for.  other  uses 
such  as  wildlife  habitat,  outdoor  rec- 
reation,^ and  timber  production. 

Range  managers  restore  and  im- • 
prove  rangelands  through  techniques 
such  as  controlled  burnii^,  reseed- 
ing,  and  biological^  chemical,  or  me* 
chanical  control  of  undesirable 
plants.  For  example,  selected  range- 
lands  with  natural  sagebVush  vegeta- 
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IUng«  manag^n  may  spand  conaldarabia  tima  away  from  homa -working  optdoora  In 

ramota  parts  of  tha  ranga. 


tton  may  be  plowed  and  reseeded 
with  a  more  productive  grass.  Range 
managers  also  determine  the  need 
for  and  carry  out  range  conservation 
and  development  soyh  as  providing 
for  animal  watering  facilities,  erc^ion 
control,  and  fire  prevention. 

Not  all  of  the  range  manager'sjtime 
is  spent  outdoors.  Office  work  is  not 
uiiusual.  The  range  manager/ may 
consult  with  other  consen^^Mon  spe- 
cialists, prepare  written'reports,  and 
perform  certain  administrative  du- 
ties... ^<  , 
Because  of  th^  multiple  use  of 
.  rangelands,  range^  manager^  .^6ft^^ 
work  in  such  clos^ty  related  fields  as 
ildlife  and  watei^ed  management, 
forest  managem^rit,  and  recreation. 

Placea  of  ^ptoyment 

About  3, OOOj  persons  worked  as 
range  managers  in  J  976.  The  major- 
ity worked  for  the  Federal  Govern- 
ment, principally  for  the  Forest  Ser- 
vice arid  the  Soil  Conservation 
Service  of  the  Department  of  Agri- 
cultu:re  and  the  Bureau  of  (^and  Man-.  • 
agement  of  the  Department  of  the 
Interioci    Range  managers^  in  States' 
governments  are  employee!  in  game 
and  fi$h  departments.  State  land 
agencies,  and  extension  services. 
•   An  increasing  number  of  range 
managei^  are  working  for  private  in- 
dustry^ Coal  arid  oil  companies  em- 


ploy range  managers  to  help  restore 
the  ecological  ^alance  to  mined  out 

.  areas.  Banks  and  real  estate  firms 
employ  them  to  help  increase  the 
revenue  from  their  landholdings. 

'  Other  range  managers  work  for  pri- 
vate consulting  firms  and  large  live-* 
stock  ranches. 

Some  range  managers  with  ad- 
vanced degrees  teach  and  do  re- 

'  search  kt  colleges  and  universities. 
Others  work  overseas  with  United 
States  and  United  Nations  agencies 
and  with  foreign  governments. 

"IralnlpjQiT^^her  Q'uallflcatl«nir^ 
9  ri  d^Ad  van  c  e  m  6  n  t 

A  bachelorV  degree  with  a  major 
in  range  management  or  range  sci- 
ence is  the  *usual  minimum  educa- 
tional req^uiremdnt  for  pange  manag- 
ers. In  the  Feddral  Government,  a 
degree  in  a  closelyli^lated  field,  such 
as  agrpno'my  or  forestry?  including 
courses  in  range  management  and 
range  science,  may  also  be  accepted.' 
tDraduate  degrees  in  range  manage- 
ment are  generally  required ^.r 
teaching  and  research  positions,  and 
may  be  helpful  for.' advancement  in 
other  jobs. 

:  In  1976,*  about  20  colleges  and 
universities  had  degree  programs  in 
range  management  or  range  science. 


A  number  of  other  schools  offered 
course  work  in  range  management. 

A  degree  in  range  management 
requires  a  basic  knowledge  of  bipl- 
ogy^  chemistry,  physics,  mathemat- 
ics,  and  communication  skills^.  Spe- 
cialized courses  comb^e  plant, 
animal,  and  soil  sciences  with  princi- 
ples of  ecology  and  resource  man- 
agement. Desirable  electives  include 
economics,  computer  science,  forest- 
ry, wildlife,  and  recreation) 

Federal  Government  agencies,  pri- 
marily the  Forest  Service,  the  Soil 
Consefvatioji  Service,  and  the  Bu- 
reau of  Land  Management,  hire 
some  college  students  for.  summer 
jobs  in  range  management.  This  ex- 
perience may  better  qualify  these 
students  for  jobs  when  they  graduate. 

Besides  having  a  love  for  the  out- 
doors, range  managers  should  be 
able  to  write  and  speak  effectively 
and  work  with  others.  They  should 
have  the  ability  to  wdrk  alone  or  un- 
der direct  supervision.  Good  physical 
he^alth  and  stamina  also  are  impor- 
tant. 

Employment  Outlook 

JEmployment  of  range  managers  is 
expected  to^  grow  faster  than  the  av- 
erage for  all  occupations  through  the 
mid-1980's.  Job  opportunities 
throughout  this  period  areexpected 
to  be  good  for  persons  witlDlagrees 
in  range  management  or  range  s^ 
ence.  ^AIso,  some  jobs  may  be  0|led 
by  persons  w^th  degrees  in  felated 
Tields  who  l^ave  had  some  range  man- 
agement courses. 

An  increasing  demand  for  meat 
and  other  rangeland  products  should 
stimulate  the  need  for  more  range 
managers.  Since  the  amount  of 
rangeland  is  generally  fixed,  range 
managers  will  be  needed  to  increase 
the  output  of  range|Snds  while  pro-*" 
tecting  their  ecological  balance* 
Also,  more  range  nyanagers  will  be 
needed  as  the  number  of  large  live- 
stock ranches  increases. 

As  oil  and  coal  exploration  accel- 
erates, private  industry  will  probably 
require  many  more  range  specialists 
to  rehabilitate  ecologically  disturbed 
areas. 

The  use  of  rangelands  for  other 
purposes  such  as  wildlife  protection 
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and  recreation  cdUld  crciate  adficion- 
al  need% for  range  'managers.  Federal 
hiring  for' these  activities  depends 
heavily  upon,  legislation  concerning 
theinanagenyent  of  range  resources. 

Eambiga  arid  Working 
Cpnditioiia 

In  the  Federal  Government,  range 
mianagerr  with  the  bachelor's  degree 
started  at  either  $9,303  or  SI  1,523  in 
1977,  depending  on  their  college 
•grad^.  Those  having  1  or  2  years  of 
graduate  work  began  at  $11,523  or 
$14,097;  persons  with  Ph,  D.  degrees 
started  at  either  $14,097  or  $17,056 
a  year.  Range  mdoagjtrs  with  the  • 
Federal  bovemment  averaged  about 
$20,000  a  year-in  1977. 

Salaries  for  range  managers  who 
work  for  State  governments  and  pri* 
vate  companies  are  about  the  same 
as  those  paid  by  the  Federal  Govern- 
ment, according  to  limited  data. 

Range  managers  may  spend  con- 
siderable time  away  from  home 
working  outdoors  in  xemote  parts  of 
the  range. 

Soureaa  of  Additional 
Information 

Information  about  a  career  as  a 
range  manager  as- well  as  a  list  of 
schools  offering  training  is  available 
from: 

Society  for  Range  Management,  2760  W,  5th  . 
Ave.  Denver,  Col  80204, 

/  For  information  about  career  op- 
portunities' in  the  Federal  Govern-^ 
ment,  contact: 

Bureau  of  Land  Management,  Denver  Service 
Center,  Federal  Center  Building  50,  Den- 
ver, Col.  80255. 

Forett  Service,  U.S/ Department  of  Agricul- 
ture, Washington,  DC.  2025^ 

Soil  Conservatkm  Service,  U.S.  Department  bf 
Agriculture,  Washington,  D.C.  20250. 


SOIL  CONSERVATIONIStS 

(D.O.T.  040.081) 

Nature  of  tha^  Wprk 

Soil  conservationists  provide  tech- 
nical assistance  to  farmers*  ranchers, 
and  othj^rs  concerned  with  the  con*  ^ 


servation  of  soil  and  water.  They  help 
farmers  and  other  land  managers  de- 
velop programs  that  make  the  most 
productive  use  of  land  without  dam- 
aging it.  Soil  conservationists  do 
most  of  their  work  in  the  field.  If  a 
farmer  is  experiencing  an  erosipn 
problem,  the  conservationist  will  vi^it 
the  farm,  find  the  source  of  the  prob- 
lem, and  'develop  a  program  to  com- 
bat the  erosion.  For  example,  if  the 
erosion  is  caused  by  water  runoff  on 


sloped  fields,  the  conservationist  may 
recommend  ways  to  terrace  the  land, 
Vipr  construct  pathways  for  the  runoff 
*that  do  not  remove  soil.  If  irosion 
results  from  wind,  the  conservation- 
ist may  recommend  growing  hedges 
in  places  -that  will  provide  wind- 
breaks or  may  suggest  improved 
Methods  of  farming,  such  as  leaving 
the  wheat  or  com  stalks  on  the  field 
after  harvesting  to  provide  ground 
cover. 
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In  many  areas  of  the  country-- par- 
ticularly in  the  West— rainfall  is  in- 
si|fficient  to  permit  the  growing  of 
crops.  Much  of  this  land,  hd>vever, 
zxi  be  ntade  suitable  for  grazing  live- 
stock if  proper  water  conservation 
/'techniques  are  used.  Soil  conserva- 
tionii^  inspect  rangelaivfl  and  recom- 
.  mend  to  range  managers  areas  where 
jpMdsi^n  be  CO  to  provide 

6stQC.k>  They  also  recom- 
9ypr  to  oroblems  of  over- 
laij^seedjQg  grassland  or  ^ 
licl^s  in  undergrazed 
:eep  the  livestock  away 
, that, have  been  over- 
this  manner  they  can  dis- 
h^/His^^o  that  the  concentra- 
als  in  any  one  area  does 
the  replaceable  food  sup- 

loil/i^onservationists  pay  close  atr 
to  weather  patterns  in-order 
:awareof  conservation  prob- 
lems before  they  arise.  During  the 
winter  months;  they  make  periodic 
snowmobile  or  ski  patrols  into  the 
Rockies  and  other  mountainous 
areas  of  the  West  to  measure  snow- 
falL  This  enables  them  to  predict  the 
spring  and  summer  water  runoff.  In 
years  when  the  snowfall  is  Iight,-thc)r— 
alert  ran^e  managers  and  farmers  to 
possible  water  shortages,  and  devel- 


op appropriate  w^te^  conservation 
pleasures. 

In  addition  to  working  with  indi- 
vidual farmers  and  ranchers,  soil 
s conservationists  are  assigr^  to  work 
as  technical  advisors  to  S/SI  sn^d  Wa- 
ter Conservation  Districts  when  solv- 
ing areawide  land  management  prob- 
lems. A  Soil  and  Water  Conservation 
District  is  made  up  of  a  group  of  indi- 
viduals within  a  county  who  are  con- 
cerned with,  and  responsible  for, 
conservation  problems  within  that 
county.  Soil  conservationists  working 
with  Conservation  Districts  prepare 
maps  of  the  district  or  parts  of  the 
district,  depicting  particular  prob-' 
''lems  of  soil  and  water  conservation. 
They  then  use  the  maps  to  develop  a 
conservation  program  for  the  entire 
area,  whether  it  is  only  a  few  farms 
and  ranches  or  an  entire  watershed. 


Places  of  Employment 

*  j*t  •  ■ 
An  estiji^ted  7,500  soil  conserva- 
tionistslwere  employed  in  1976, 
mostly  by  thej'ederal  Government  in 
the  U.S.  E]Uspartment  of  Agriculture's: 
Soil  Conservation  Service  or  in  the 
Department  of 'the  Interior's  Bureau 
of  Indian  Affairs.  §oil  conservation- 
ists employed  by  the  Department  of 
Agriculture  work  as  advisors  for  Soil 
and  Water  Conservation  Districts  in 
almost  every  county  in  the  country. 
Those  employed  by  the  Bureau  of 
Indian  Affairs  generally  work  near  or 
on  Indian  reservations,  most  of  which 
are  located  in  the  Western  States.  In 
addition  to  those  who  work  for  the 
Federal  Government,  others  are  em- 
ployed by  Stat^  and  local  govern- 
ments, and  some  teach  at  colleges 
and  universities. 

Other  soil  conservationists  are  em- 
ployed by  rural  banks,  insurance 
firms,  and  mortgage  companies  that 
make  loans  for  agricultural  lands.  A  ^ 
few  also  work  for  public  utilities,  and 
lumber  and  paper  companies  that 
have  large  holdings  of  forested  lands.. 


Training,  Other  Quallflcattbns, 
and  Advancement 


Very  few  colleges  and  universities 
offer  degrees  with  a  major  in  soil- 
conservation.  Most  soil  conserva- 
tionists, especially  those  employed 
by  the  Soil  Conservation  Service, 
have  degrees  in  agronomy.  A  few  soil 
conservationists  have  degrees  in  re- 
lated fields  oli  the  natural  resource 
sciences,  such  as  wildlife  biolo|y, 
forestry,  and  agricultural  education. 
Programs  of  study  generally  must  in- 
clude 30  semester  hours  in  natural 
resources  or  agriculture,  including  at 
least  3  hours  in  soils. 

A  background  in  agricultural  engi- 
neering is  very  helpful  to  soil  conser- 
vationists, and  courses  in  cartogra- 
phy, or  mapmaking,  also  are  helpful. 
Soil  conservationists  must  be  able  to 
cpnfmunicate  well  with  people,  sinpe 
much  of  their  work  deals  with  edu- 
cating farmers  and  ranchers  in  sound 
conservation  practices.  Also,  they 
must  be  able  to  prepare  written  re- 


ports  and  plans  of  programs  to  pre- 
sent to  farmers,  range  n^anagers,  and 
Soil  and  Water  Conservation  Dis- 
tricts. 

Opportunities  for  advaiicement 
are  somewhat  limited.  Howler,  con- 
servationists working  at  tbe  county 
level  may  advance  to  the  State  leveL 
Also,  soil  conservationists  oan  trans- 
fer to  related  occupations  such  as 
farm  management  advisor  or  land  ap- 
praiser. Those  with  advanced  de- 
grees may  find  teaching  opportuni- 
tifts«in  colleges  and  universities.  . 


Employment  Outlook 

Employment  of  soil  conservation- 
ists is  expected  to  increase  about  as 
fast  as  the  average  for  all  occupations 
through  the  mid-1980's.  In  addition 
to  employment  growth,  several  hun- 
dred openings  will  occur  each  year 
from  the  need  to  replace  conserva- 
^  tionists  who  di^,  retire,  or  transfer  to 
other  occupations.  For  example,, 
even  though  employment  of  conser- 
vationists in-  the  Soil  Conservation 
Service  has  not  increased  over  the 
past  decade,  the  Department  of  Agri- 
culture has  hired,  on  the  average, 
about  400  new  conservationists  each 
year. 

Employment  growth  will  occur  in 
banks,^  public  utilities,  and  other  or- . 
ganizations  that  make  loans  on  agri-  * 
cultuiA  lands  or  that  have  large  hold- 
ings of  farm  or  ranch  land^^Hyiany  of 
these  organizations  are  adding  con- 
servationists to  their  staffs  to  help 
preserve  the  value  of  farmlands  on 
which  they  hold  mortgages  or  to  help 
them  comply  with  recent  conserva- 
tion and  anti-pollution  laws.  In  addi- 
tion, as  concern  for  the  environment 
and  interest  in  conserving  the  pro- 
ductivity of  agricultural  lands  in- 
creases, a  larger  number  of  colleges 
should  add  soil  conservation  majors 
to  their  degree  programs, .  which 
would  increase  the  demand  for  soil  . 
conservationists  to  fill  teaching  posi- 
tions. However,  because  this  is  a  very 
attractive  .job  choice  for  many  peo- 
ple, competition  for  jobs  as  soil  con- 
servationists may  make  it  difficult  x<^ 
find  jobs  in  this  field. 
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CONSERVATION  OCCUPATIONS 

Earnings  and  Working 
^  Conditions 

Soil  conservationists  who  had  a 
bachelor*s  degree  and  were  em- 
ployed by  the  Federal  Government 
received  $9,303  a  year  in  1977.  Ad- 
vancement to  $11,523  could  be  ex- 
pected after  I  year  of  satisfactory 
service.  Those  who  had  outstanding^ 
records  in  college,  or  who  had  a  mas- 
ter's degree,  started  at  $1 1,523  and 
could  advance  to  $14,097  after  I 
year.  Further  adva<fcement  depends 


upon  the  individual's  ability  to  ac- 
cept greater  responsibility.  Earnings 
of  well-qualified  Federal  soil  conser- 
vationists with  several  years'  experi- 
ence range  from  $17,056  to  $28,725 
a  year.  .  ; 

Because  soil  conservationists  do 
most  of  their  work  in  the  field,  this 
may  be  ian  ideal  career  for  a  person 
who  enjoys  working  outdoors.  Usual- 
ly during  periods  of  bad  weather  they 
work  in  their  offices,  but  occasional- 
ly they  have  to  work  outdc^ors  in  in- 
clement weather. 
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Sources  of  Addftonai 
information^ 

Additional  information  on  employ- 
ment as  a  sail  conservationist  may  be 
obtained  from  the  U.S.  Civil  Service 
Commissiorf^  Washington,,  D.C. 
20415;  Employment  Division,  Office 
^Personnel,  U.S.  Department  of 
Agriculture,  Washington,  D.C. 
20250;  or  any  office  of  the  Depart- 
ment^ Soil  Conservation  Service. 


r 
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ENGINEERS 


The  work  of  engineers  affects  our 
lives  in  thousands  of  different  ways. 
Their  past. accomplishments  have  en- 
abled us  to  drive  safer  automobiles, 
reach  the  moon,  and  even  prolong 
life  through  special  machinery.  Fu* 
ture  accomplishments  could  help  us 
increase  energy  supplies,  develop 

>\fave  pojlut ion-free  powerplants,  jmd 
aid  pnedical  science's  fight  agaiivt 

'  disease.'  y 
In  1976,  more  than  I.l  million 
persons  were  employed  as  engineer&l 
the  second  largest  professional  occu- 
pation, exceeded  only  by  teachers. 
Most  engineers  specialize  in  one  of 
the  more  than  25  specialties  recog- 
^nized  by  professional  societies.  With- 
in the  major, branches  are  over  85 
minor  subdivisions.  Structural,  enVi- 
b  ronmental,  hydraulici  and  highway 
engineering,  for  example,  are  subdi- 
visions of  civil  engineering.  Engi- 
neers also  may  specialize  in  the  Engi- 
neering problems  of  one  industry, 
such  as  motor  vehicles,  or  in  a  par- 
ticular field  of  technology,  such  as 
propulsion  or  guidance  systems.  Tiiis 
section,  which  contains  an  overall 
discussion ^of  engineering,  is  followed 

\Jby:separate  statements  on  1 2  branch- . 
es  of  the  profession— aerospace,  ag- 
ricultural, biomedical,  ceramic, 
chemical,  civil,  electrical,  industrial, 
mechanical,  metallurgical,  mining, 
and  petroleum  engineering. 

'  r 

Nature  of  the  Work 

Engineers  9pply  thip  theories  and 
■^^  princi(51es  of  science  and  mathem^t- 
(  ics  to  practical  technical  problems. 
Often  their  work  is  the  link  between 
a  scientific  discovery  and  its  useful 
application.  Engineers  design  ma- 
chinery,  products,  systems,  and  pro- 
cesses for  efficient  and  economical 
performance.  They  develop  electric 
power,  water  suoply,  and  waste  dis- 
posal systems  'to\ieet  the  problems 
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of  urban  living.  They  design  industri- 
al machinery  and  equipment  used  to 
manufacture  gobds;  and  heating,  air- 
conditioning,  andwentilation  equip- 
menf  for  more  comfortable  living. 
Engineers  also  develop  scientific 
equipment  to  probe  outer  space  and 
the  ocean  depths,  design  defense  and 
weapons  systems  for  the  Armed 
Forces,  and  design,  plan,  ai^super- 
vise  the  construction  of  buildings, 
highways,  and  rapid  transit  systems. 
They  design  and  develop  consumer 
pfoducts  such  as  automobiles,  teFevi- 
>  sipn  sets,  and  refrigerators,  and  sys- 
tems for  control  and  automation  of 
manufacturing,  business,  and  man- 
agement processes. 

Engineers  must  consider  many  fac- 
tors in  developing  a  new  product.  For 
example,  in  developing  new  devices 
to  reduce  autompbile  exhaust  emis- 
sions, engineers  must  determine  the 
general  way  the  device  will  work,  de- 
sign and  test  all  components,  and  fit 
them  together  in  an  integrated  plan. 
TheJ  must  then  evftuate  the  overall 
effectiveness  of  the  new.  devic^,.  as 
weir  as  its  cost  and  reliability.  These 
factors  apply  to  most  products,  in- 
cluding those  as  different  as  medical 
equipment^  electronic  computers, 
and  industrial  machinery. 

In  addition  to  design  and  develop- 
ment, many  engineers  work  in  test- 
ing, production,  operation,  gr  main- 
tenance. They  supervise  Ih e 
operation  of  production  processes, 
determine  the  causes  of  breakdowns,' 
and  perform  tests  on  newly  manufac- 
tured products  to  ensure  that  quality 
standards  are  maintained.  They  also 
estimate  the  time  needed  to  com- 
plete engineering  projects  and  their 
^cost.  Still  others  are  in  administrative 
and  management  jobs  where  an  engi-^ 
neering  background  is  necessary,  or 
in  sales  where  they  discuss  the  tech- 
nical aspects  of  a  product  and  assist 
in  planning  its  installation  or  use. 


(See  statement  on  manufacturers* 
salesworkers  elsewhere  in  the  Hand- 
book,) Engineers  with  considerable^ 
education  or  experience  sometimes  ^ 
work  as  consultants.  Some  with  ad- 
"vanced  degrees  teach  in  the  engi- 
neering schools  of  colleges  and  uni- 
versities. 

Engineers  within  each  of  .  the 
branches  may  apply  their  specialized 
knowledge  to  man^  fields.  Electrical 
engineers,  for  example,  work  in 
.  medicine,  computers,  missile  guid- 
ance, or  electric  power  distribution. 
Because  engineering  problems  are 
usually  complex,  the  wsrk  in  some 
fields  cuts  across  the^  traditional 
branches.\Jsing  a  team  approach  to 
solve  problems,  engineers  in  one  • 
fiel^  often  work  closely  with  special- 
ists in  other  scientific^  engineering, 
and  business  occupations. 

Placet  of  Employment  ^ 

More  than  half  of  all  engineers 
^ork  in  manufacturing  industries^, 
mostly  in  the  electrical  and  electron- 
ic equipment,  aircraft  and  parts,  ma- 
chinery, chemicals,  scientific  instru- 
ments, primary  metals,  fabricated 
metal  products,  and  motor  vehicle 
industries.  Over  340,000  were  em^ 
ployed  in  nonmanufacturing  indus- 
tries in  1976,  primarily  in  construe* 
'  tion,  public  utilities,  engineering  and 
architectural  services,  and  Business 
and  management  consulting  services. 

Federal,  State,  and  local  govern- 
ments employed  about  1  ^0,000  engi- 
neers. Over  half  of  these  worked  for 
the  Federal  Government,  mainly  in 
the  Departments  of  Defense,  Interi- 
or, Agriculture,  Transportatiom  anc 
in  the  National  Aeronautic^^anc 
Space  Administration.  Most!  engi- 
neers in  State  and  local  governmeht 
agencies  worked  in  highway  and. pub- 
lic works  departments.  ^  >  ' 
Collets  and  universities  em- 
r  ployed  about  45,000  engineers  in  re- 
search and  teaching  jobs,  and  a. small 
number  worked  for  nonprofit  re-' 
search  ^Vganizations.  ^  . 

Engineers  ^re  employed  in  every 
State,  in  small  and  large  cities  and  in 
rural  areas.  Some  branches  of  engi- 
neering are  concentrated  in  particu- 
lar industries  and  geographic  areas. 
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as  discussed  in  the  statements  later  in 
this  chapter. 

f      Training,  Otb«r  Qualification t, 
and  Advancamant 

A  bachelor's  degree  in  engine^ing 
is  the  generally  accepted  educational 
requirement  for  b^inning  engineer- 
ing jobs.  College  graduates  trained  in 
one  of  the  natural  sciences  or  mathe- 
matics also  may  qualify  for  some  be- 
ginning jobs.  Experienced  techni- 
cians with  soine.  engineering 
education  are  occasionally  able  to 
advance  to  some  types  of  engineering 
jobs. 

Many  colleges  recently  have  estab- 
lished 2-  or  4-year  j)rograms  leading 
to  degrees  in  engineering  technology. 
These  programs  prepare  students  for 
*  practical  design  and  production  work 
rather  than  for  jobs  that  require  more 
theoretical^  scientific  and  mathemat- 
ical knowledge.  Graduates  of  4-year 
engineering  technology  programs 
may  ge^obs  similar  to  those  ob- 
tained engineering  bachelor's  de- 
gree graduates.  However,  the  status 
of  those  with  the  engineering  tech- 
nology degree  is  still  not  clear.  Some 
employers  regard  them  as  hdving 
skills  somewheVe  between  those  of  a' 
technician  and  an  engineer. 
'  Graduate  training  is  being  empha- 
sized for  an  increasing  number  of 
jobs;  it  is  essential  for  most  beginning 
teaching  and  research  positions,  and 
is  desirable  for  advancement.  Some 
specialties,  ^uch  as  nuclear  engineer- 
ing, are  taught  nriainly  at  the  graduate 
level. 

About  250  colleges  and  universi- 
^  ties  offer  a  bachelor's  degree  in  engi- 
neering, and  over  50  colleges  offer  a 
bachelor's  degree  in  engineering 
technology.  Althou|f{h  programs  in 
the  larger  branches  of  engineering 
are  offered  in. most  of  these  institu- 
tions, some  small  specialties  are 
taught  in^  only  a  very  few.  Therefoje, 
;^::ji|iiddents  desiring  specialized  tralhmg 
should  investigate  curriculums  be- 
fore selecting  a  college.  Adipissions 
requirements  for  undergraduate  en- 
gineering schpols  usually, include 
high  schooTcourses  in  advanced 
mathematics  and  the  physical  scienc- 
.   •  es.  _ 


'  In  a  typical  4-year  curriculum,  the 
'  -  first  2  years  are  spent  studying  b^sic 
sciences — mathematics,  physics, 
chemistry,  introductory  engineer- 
ing— and  the  humanities,  social  sci- 
ences, and  English.  The  3ast2  years 
are  devoted,  for  the  most  part,  to 
specialized  engineering  courses. 
Some  programs  offer  a  general  ehgi- 
neering  curriculum*,  permitting  the 
student  to  choose  a  specia-lty  in 
graduate  school  or  acquire.it  on  the 
job. 

Some  engineering  curriculums  re- 
quire more  than  4  years  to  complete.' 
A  number  of  colleges  and  universi- 
ties now  offer  5-year  master's  degree 
programs.  In  addition,  several  engi- 
neering schools  have  formal  arrange- 
ments w ith  liberal  art^^ol leges 
wh^eby  a  student  spends  3  years  in  a 
liberai  arts  college  studying  pre-engi- 
neering  subjects  and  2  years  in  an 
engineering  school  and  receives  a 
bachelor's  degree  from  each.  - 

Some  schools  have  5-  or  even  6- 
year  cooperative  plans  where  stu- 
dents coordinate  classroom  study 
and  practical  work  experience.  In  ad- 
dition to  gaining  useful  experience, 
students  can  fmance  part  of  their 
education.  Because  of  the  need  to 
keep  up  with  rapid  advances  in  tech- 
nology, engineers  often  continue 
their  education  throughout  their  ca- 
reers. ' 

All  50  States  and  the  District  of 
Columbia  require  licensing  for  engi- 
neers whose  work  may  affect  life, 
health,  or  property^,  or  who  offer 
their  services  to  the  pubttc.  In  1976,^ 
there  were  over  300,000  registered 
engineers.  Generally,  registration  re- 
quirements include  a  degree  from  an 
accredited  engin'eering  school,  4 
years  of  relevant  work  experience,  . 
and  the  passing  of  a  State  examina- 
tion. 

Engineering  graduates  usually  be- 
gin work  under  the  supervision  of  ex- 
perienced engineers.  Some  compa>  ' 
nies  have  special  programs  to 
acquaint  new  engineers  with  special 
industrial  practices  and  lo  determine 
the^specialties  for  which  they  are  best 
suited.  Experienced  engineers  may 
advance  to  positions  of  greater  re- 
sponsibility and  some  engineers 
move  to  management  or  administra- 
tive positions  after  several  years  of  . 
engineering.  Some  engineers  obtain 


graduate  degrees  in  business i^m in- 
istration  to  improve  their  advance- 
ment opportunities,  while  still  others 
obtain  law  degrees  and  become,  pat- 
ent attorneys.  Many  high  level  execu^ 
tives  in  private  industry  began  their 
careers  as  engineers. 

Engineers  should  be  able  to^work 
as  part  of  a  team  and  should  have 
creativityji&n  analytical  mind,  and  a 
capacity  for  detail.  They  should  be 
able  to  express  their  ideas  well  orally 
and  in  writing. 

Employment  Outlook 

Employment  opportunities  for  en- 
gineers are  expected  to  be  good 
through  the  mid-l980's  in  most  spe- 
cialities. In  addition  there  may  be 
some  opportunities  for  college 
graduates  from  related  fields  in  cer- 
tain engineering  jobs. 

Employment  requirements  for  en- 
^  gineers  are  expected  to  grow  slightly 
faster  than  the  average  for  all  occu- 
pations through  the  mid-l980's. 
Much  of  this  growth  will  stem  from 
industrial  expansion  to  meet  the  de- 
mand for  more  goods  and  services. 
More  engineers  will  be  needed  inlhe 
design  and  construction  of  factoFtes, 
utility  systems,  office  buildings,  and 
transportation  systems,  as  well  as  in 
the  development  and  manufacture  of 
defense-related  products,  scientific, 
instruments,  industrial  machineff, 
chemical  products,  and  motor  vehi- 
cles. 

.  Engineers  will  be  required  in  ener- 
gy-related activiti<3«  developing 
sources  of  energy  as  we)l  as  designing 
energy-saving  systems  for  automo- 
biles, homes,  and  other  buildings. 
Engineers  also  will  be  deeded  to 
solve  environmental  problems. 

The  level  of  expenditures'  in  some 
of  these  areas,  particularly  defense, 
however,  ha^uctuated  in  the  past, 
affecting  the  requirements  for  enjgi- 
neers,  and  ma)£  do  so  in  the  future. 
The  outlook  for  engineers  given  here 
is  l^as^dHDn  the  assumption  that  de- 
fense spending  will  increase  from  its 
1976  level  bat  will  still  be  lower  than"" 
the  peak  le^s  of  the  1960's'.  If,  how-  - 
ever,  defense  activity  is  higher  or 
lower  than  the  level  asSum^^  the  de- 
mand for  engineers  will  be  higher  or 
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lower  than  now  expected.  Further,  if 
the  demand  for  th^r  specialty  de- 
clines, engineers  may  lose  their  jobs.. 
This  can-be  a  particular  problem  for 
c^der  engineers,'  who  may  face  diffi^ 
culties  in  finding  other  engineering 
jobs.  These  difficulties  can  be  mini-- 
miziyl  by  selection  of  a  career  in  one 
of  the  more  stable  industries  and  en- 
g^ieering  si^cialties,  and  by  continu- 
ing education  to  keep  up  on  the  lat- 
est technological  developments. 

Despite  these  problems,  over  the 
long  run  the  number  of  people  se'elc- 
ing  jo6s  as  engineers  is  expected  to 
be  in  balance  with  the  number  of  job 
openings* 

(^e  oiftlook  for  various  brapches 
is  discussed  in  the  separate  state- 
ments later  Jri  this  section.) 

Earnings  and  Working 
Conditions 


According  to  the  College  Place- 
ment Council,  engineering  graduates 
with  a  bachelor's  degree  and  no  ex- 
perience were  offered  average  start- 
ing salaries  of  $  14,800  a  year  in  pri^ 
vate  industry  in  1976;  those  with  a 
master *s  degree  and  no  experience, 
almost  $16,500  a  year;  and  those 
with  a  Ph.  D.,  ov^r  $2 1 ,000.  Starting 
offers  for  those  with  ;the  bachelor's 
degree  vary  by  branch  as  shown  in 
the  accompanying  table. '  ' 

—  —  ir- 


Stcurting  SQiariesfor  engineers^ 
hy  britnch,  ]97j^ 


Branch 


Average  starting 
salaries 


Aeronautical  engineering   $14,268 


Chemical  en^neering  

Civil  engineering  

Electrical  engineering  

Industrial  engineering  

Mechanical  engineering ... 
Metallurgical  engineering., 


16.212 
13,764 
14,448 
14,568 
14,964 
15,600 


In  the  Federal  Government  in 
1977,  engineers  with  a  bachelor's  de- 
gree^d  no  experience  coufd  start  at 
$9,303  or  $  1 1 ,523  a  year,  depending 
on  their  college  records.' Those  with 
a  master's  degree  could^  start  at 
$11,523  or  $14,097.  TKo«e  tiaving  a 
Ph.  D.  degree  could  begin  at  $17,056  ^ 
or  $20,442.  The  average  salary  for 
experienced  engineers  in  the  Federal  " 
Government  was  about  $25,900  in 
(977. 

For^  a  9-month  academic  college 
year  in  1976,  faculty  members  with  5 
years'  experience  beyond  the  bache- 
lor's degree  received  about  $15,150; 
those  witA  18  to  20  years  experience 
beyond  the  bachelor's  decree  re- 
ceived about *$2i,  150.  (See  state- 
ment on  college  and  university  teach- 
ers elsewhere  in  the  Handbook,) 

Engineers  can  expect  an  increase 
in  earnings  as  they  gain  ilicperience. 
According^  to  an  Engineering  Man- 


Growth  anchrefjiacement  needs  are  expected  td  provide 
many  job  openings  for  ^^ineers 


Selected  engineering  occupations 

Average  annual  openings,  1976-85  (in  thousands) 


*  Source :  BufMu  ol  Labor  SUtlsllcs 


15' 

Replacement 


EKLC 
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p>ower  Commission  survey,  tjie  aver- 
a|e  salai'y  for  engineers  with  20  years 
of  experience  was  $26,000  in  1976. 
Some  in  management  positions  had 
4]iuch  hi^er  earnings. 

«[iy  engineers  work  indoors  in 
s  and  research  laboratories. 
Others,  however,  spead  time  in  more 
active  work--in  a  factory  or  mine,  at 
a  construction  site,  or  some  other 
outdoor  location,  « 

Sources  Of  Additional 
^Information 

General  ^forrhatipn  on  engineer- 
ing careers—including  engineering 
school  requireitients,  co^rs^  of 
study*  and 'salaries— is  avflff^ble 
from: 

Engineers*  Council  for  professional  Develop- 
%  ment,  345  E-  47ih  St.,  New  York,  N.y: 
.'•/  I00I7. 

Engineering  MaflP<'^r  Commission  of  Engi- 
neers Joint  Council^  345  E.  47th  St.,  New 
YorkfN.V.  IO0I7.  • 

National  Society  of  Professional  Engineers, 
2029  K  St.  NW.v  Washington,  D.C. 
20006. 


aOout  graduate 


l^or,  information 
study,  contact:  i 

American  Society  for  Engineering  Education, 
*k   One  Dupont  Circle,  Suite  400,  Washing- 
ton, D.C.  20036.  , 
•   (  . 

Societies  representing  the  individ- 
u^  branches  of  the  engineering  pro- 
fession are  listed  later  in  this  chapter. 
Each  can  provide  information  about 
careers  in  the  particular  branch. 
Many  other  engineering  organiza- 
tioris  are  listed  in  the  following  publi- 
cations available  in  most  libraries  or 
from  the  publisher: 

Directory  of  Bngi^^fing  Societies,  published 
by  Engineers  Joint  Council,  345  E.  47th 
St.,  New  Vofk.  N.Y.  10017. 

Scientific  and  TecMctn  Societies  of  the  United  • 
States  and  Canada^  published  by  the  Na-  ' 
tional  Academy  of  Sciences,  National  Re- 
search touncii,  2 101  Constitution  Ave., 
nW.,  Washington,  O  C.  20418- 

Some  engineers  are  members  of 
labor  unions.  Information  on  engi- 
neering unions  is  available  from: 

Intemational  Federation  of  professional  and 
Tcchnical^Kine«rs,  1 126  16th  St.  NW.,  < 
Washingi^,  D.C.  20036. 
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ilatur*  of  lh«  Work 


\ 


Aerospiice  engineers  design,  de- 
velop, test*  and  help  produce  com- ' 
mercial  and  military  aircraft,  mis- 
sile^t  and  spacecraft.  They  play  an 
important  role  in  advancing  the  ^tate 
of  technology  in  commercial  avi-  . 
ation/defense  systems,  and  space  ex- 
ploration. ' 

AflTOspace  engineers  often  special-, 
tze  m  an  area  of  work  like  structural 
:  design,  navigational  guidance  and 
control,  instrumentation  and  com- 
munication, or  production  tnethods. 
They  also  may  specialize  in  one  type 
of  aerpspace  product  such  'as  pai^sen- 
ger  planes,  helicopters,  satellites,  or 
rockets. 

,  Places  of  Employment 

About  50.000: Aerospace  engineers 
were  employed  ih  1976.  mainly  In 
the  aircraft  and  paru  industry.  Some 
worked  for^^deral  Government 
agencies,  primarily,  the  Naticfnal 
Aeronautics  and  Space  Administra- 
tion and  the  Departirient  of  Defense. 
A  few.  worked  for  commercial  air- 
lines^ consulting  firms,  and  colleges 
and  universities.        .         •  w 


Employment  Outlook 


Employnfient  of  aerospace  engi- 
neers is  expected  to  grow  more  slow- 
ly than  the  average  for  all  occupa- 
tions through  the  mid-1980*s. 
Employment  of  aerospace  engineers 
is  largicly  determined  by  the  level  of 
Federal  expenditures  on  defense  and 
space  programs:  in  the  past;'  rapid 
chlinges  in  spending  levels  have  usu- 
ally bepn  accompanied  by  sharps  em- 
ployment fluctuations.  JExpenditure« 
for  the  space  program  are  expected 
to  increase  only  slightly  from  1976  to 
the  mid-1980*s.  whjy[e  defense  spend- 
ing will~pTD;^ably  increase  moderate- 
'ly.  Although  few  jobs  will  b^  createdL 
by  employment  growth,  many  work- 
ers will  be  required  to  fill  openings 
created  by  deatljs.  retirements,  and 


Aerospace  •iN|ln«#r  cheeking  out  part  of  a  spacecraft 


transfers  of  workers  to  other  occupa- 
tions.^ (See  introductory  section  of 
this  chapter  for  discussion  of  trailing 
requirements' an<l  earnings.  See  also  i 
statement  en  aircraft,  missile,  and 
spacecraft  manufacturing  elsewhere 
in  the  Handbook.) 

^  Sou  roes  . of  Additional 
.  Informetlon 

American  Institute  of  Aeronautics  and  Asi  ^ 
nautics»  Inc..  1290  Avenue  of  the  Aiffte^ 
icas.  New  York,  N.Y.  10019.  - 


AGRICULTURAL 
ENGINEERS 

(D.O.T.  013.081)^ 

Nature  of  the  Work 

Agricultural  engineers  design  ma- 
chinery and  equipment,  and  develop 


methods  to  improve  efficitfncy  in  the 
production,  processing,  srtid  distribu-' 
tion  of  food  and  oth^r  agriciiltural 
products.  They  also  are  concerned  ^ 
with  the  conservation  and  manage- 
ment of  energy^  soil,  and  water  re-  • 
sources.  Agricultural-engineers  work 
in  research  and  development  pro- 
duction, sales.  04  manigemejit. 

Placee  of  Employment 

Most  of,  the  12^00  agricultural 
engineers  employed  in  1976  worked 
for  manufacturers  of  farm  equip- 
ment, electric  utility  companies,  and 
distributors  of  farm  equipment. and 
supplies.  Some  worked  for  engineer- 
ing consultants  who  supply  services 
to  farmers  and  farm -related  indus- 
tries; others  were,  independent  con- 
sultants. 

About  450  agricultural  engineers 
are  employed  in  the  Federal  Govern- 
ment, mostly  in  the  Department  of 
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Agri6olture;  9ome  are  employed  hi 
coUeges  and  onivenitites;  and  a  few 
work  in  State  and  local  govemmeiiu. 

Eiii|pioyin«nt  Outlook 

'  <  Employment  of  agricultural  engi- 
neers is  expected  to  grow  faster  than 
the.  average  for  all  occupations 
through  the  ntid-1980*s.  Incleasing 
demand  for  agricultural  products,, 
modernization  of  farm  operations, 
incteashig  emphasis -on  conservation 
of  resources,  and  the/Ose  of  agricul- 
tural products  and  wastes  as  industri- 
al raw  materials  should  provide 'addi- 
tional opportunities  for  engineers. 
(Ske  introductory  part  of  this  section 
for  information  on.  training  require- 
ments and  earnings.  See  also  state- 
ment on  agriculture  elsewherein  the 
Handbook^) 

Sourcos  of  Additional  . 
Information  , 


American  ^iety  of^Agricultural  Engineers, 
.    .  ?950  NUe^Rd.,  St.  Joseph,  Mich.  49085. 


BIOMEDICAL  ENGINEERS 

Naturo  of  tha  Work 

Biomedical  engineers  use  engi- 
neering principles  to  solve  medical 
find  health-related  problems.  Many 
do  research,  along  with  life  scientists, 
chemists,  and  members  of  the  medi- 
cal profession,  on  the  engineering  as- 

'  pects  of  the  biological  systems  of 
man  and  animals.  Some  design  and 
dev^lpp  medical  instruments  and  de- 
vices including^  artificial  hearts  and 
kidneysjasersjor  surgery,  and  pace- 
makers that  regulate  the  heartbeat, 
^hef  biomedical  engineers  ^dapt 
computers  to  medical  science,  and 
desi|;n  and  build  systems  to  modern- 
ize laboratory,  hospital,  and  clinical 
procedures.  Most  engineers  in  this 
field  require  a  sound  background  in 

(One  of  the  majot  engineering,  disci- 
plines (mechanical,  electrical,  indus- 
trial, or  chemical)  in  addition^ to  spe- 
cialized biomedical  training. 


Many  t)loniatfeal  anokiMrs  art  Invdvad  In  rasaareh. 


Placea  of  Employment^ 

There  were  about  3,000  biomedi- 
cal engineers  in  1976.  'Most  te$ich 
and  do  research  in  colleges  and  uni- 
versities. Some  work  for  the  Federal 
Qpvernment,  ptinrarily  in  the  Na- 
tional Aeronautics  and  Space  Ad- 
ministration, or  in  SM|^encies.  An 
increasing  number HBPin  private 
industry  developing  new  devices' 
tecliniques,  and 'systems  for  improv- 
ing health  care.  Some  work  in  sajes 
positions. 


Sourcea  of  AddHipnal 
Information 

Alliance  for  Engineering  in  Medicine  and  Bibl''^ 
ogy,  Suite,404, 4405  East-Wiest  Highway,' 
Bethesda,  Md.  20014. 

Biomedical  Engmeering  Society,  P.O.  Box 
2399.  Culver  City,  Calif.  90230. 


Employment  Outloolt 

Employment  of  biomedical  engi- 
neers is  expected  to  grow  faster  than 
the'  average  for  all  occupations 
through  the  mid'1980's.  but  the  actu- 
al number  of  openings  is  not  likely  to 
be  very  large.  Those  who  have  ad- 
vanced degrees  will  be  in  demand  to 
teach  and  to  fill  jobs  resulting  from 
increased  expenditures  for  medical 
research.  Increased  research  funds 
could  also  create  new  positions  in 
instrumentation  and  systems  for  the 
deliv^fv  d!|^iealth  services.  (See  in- 
Jroduofory  part  of  this  chapter  for 
information  on  training  requirements 
and  earnings.) 


f  ■ 

^  CERAMIC  ENGINEERS  ^ 

(D.O.T.  006.081) 

Naturo  of  the  Work  ^ 

Ceramic  engineers  develop  ne^ 
ceramic  materials  and  methods  for 
making  ceramic  materials* into  useful 
products.  Although  to  some,  the 
word  ceramics  means  pottery,  ce- 
ramics actually  include  all  nonmetal- 
lic,  inorganic  materials  which  require 
the  use  of  high  temperature  in  their 
processing.  Thus/  ceramic,  engineeia 
work  on  diverse  products  such  as 
^glassware,  heat-resistant  materials 
for  furnaces,  electronic  components, 
'^and  .nuclear  rectors.  They  also  de- 
sign and  supeArise^the  construction 
of  plants  and  equipm^t  to  manufac- 
^ture  these  products. 

Ceramic '•engineers  generally  spe- 
cialize in  one  product  |pr  more — for 
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example,  products  of  refractories 
^ire-and  beat-resl$tant  materials 
such  as/irebriek);  whitewareS?  (ji^ri- 
jcelain  and  china  dinnerWare  Or  high 
voltage  electrical  insulators);  struc- 
tural materials  (such  as  brick,  tile 
ftnd  terra-cotta);  electronic  ceramics 
(ferrites  for  menVory  systems  and  mi- 
crowave devices);  protective  and  re- 
fr^tory  coatings  for  metals;  glass; 
abrasives;  cement,  techno  logy;  or  fuel 
elements  for  atomic  energy. 

Places  of  Empldyment 

About  12,000  ceramic  engine^i^ 
.were  employed  in  1 976,  mostlyfffthe 
stone,  cla^,  and  glass  industry.  Oth^ 
ers  work  in  industries  that  produce  or 
use  ceramic  products  such  as  the  iron 
a;id  steel,  electrical  equipment,  aero- 
spac'ie,  and  chemicals  industries. 
Some  are  in  colleges  and  ui^iversities, 
independent./esearch  organizations, 
and  the  Federal  GovernmTsht. 

Employment  Outlook 

Employment  of  ceramic  engfneers 
isr  expected  to  grow  fastei;  th^n  the 


\  average  fox  alk^cupations  through, 
.  the  mid- 1 980*s.  Programs  related  to 
nuclear  energy,  electronics,  defense, 
and  medical  science  will  provide  job 
opportunities  for  Ceramic  engineers. 
Additional  ceramic  eng^i^eers  will  be 
required  to  improve  dnd  adapt  tradi- 
tional ceramic  products,  such  as 
whitewares  and  abrasives,  to  new 
uses.  The  development  of  filters  and 
catalytic  surfaces,  to  reduce  pollu- 
tion, and  th^  development  of  ceram  ic 
materials  for  energy  conversion  and 
conservation^  should  create  addition; 
al  openings'  for  ceramic  engineers. 
(See  introductory  part  of  this  section 
for  information  on  training  require- 
ments and  earnings.) 

*       •     ■  ^ 
Sources  of  Additional 

Information  ^ 

American  Ceramic  Society,  65  -  Ceramiq  Dr, 
Columbus,  Ohio  43214. 
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'  CHEMICAL  ENGINEERS 

(D.O.T.  008.081) 

•  Nature  of  the  Work 

Chemical  engineers  are  involved  in 
many  phases  of  the  production  of 
chemicals  and  ck^entical  products. 
They  design  equipment  and  chemical 
plants  as  "well,  as  deternjine  methods 
of  manufacturing  the  product.  Oftien,  , 
they  design  and  operate  pilot  plants 
to  test  their  work  a^d  develop  chemi- 
cal processes  such  as*  those  to  remove 
chemical  ^cbnt^ihants  from  waste 
materials.  %90aUse  the  d^uties  of 
chemical  engineers  cut  across  many 
fields,  th^se  professionals  must  have 
a  working  khdwie^clge  of  chemistry, 
physics,  and  mechanical^and  electri* 
cal  engineering.  '  "  ^ 

This  branch  of^engineering  is  so 
'diversified  and  complex  that  chemi- 
cal enginreers  frequently  specialize  in  . 
a  particular  operation  'such  as  oxida- 
tion or  polymerization.  Others' spe- 
cialize in  a  particular  area  such  as., 
pollution  control  or  in  the  produc- 
tion Qf  a  specific  product  like  plastics 
or  rubber.  , 

"  Places  of  Employment 

\  Most  of  the  50,000  chemical  en^i-  . 
neer^  working  in  1976  were  in  manu- 
facturing[  ii^dustries,  primarily  those 
producing  chemicals,  petroleum,  and  . 
related  products.  Some  worked  in 
government  agencies  or  taught  and 
did  research  in  colleges  and  universi- 
ties. A  small  number  workied  for  in- 
dependent research  institutes  ^nd  en- 
gineering consulting  fif.^(l^  or  as 
independent  .consulting  engineers. 

Employmenf^utlook 

Employmen^of  cHemical  engi- 
neers is  .expected  to  grow  about  as 
fast  a^the  avejage  for  all  occupations  • 
through  the  inid-1980/s.  A  major  fac- 
tor underlying  this  growth  is  industry 
expansion — the  chemicals  industry  in 
^"particulaf.^ 

\  The  growing  complexity  and  auto- 
mation of  chemical  processes  will  re- 
quire additional  chpmical  engineers 


Chemical  •nfllnttttr  chi 


to  design,  build^  and  maintain^  the  > 
necessary  plants  and  equipment. 
Chemical  engineers  also  wiji  be 
needed  to  solve  problems  dealing 
with  environmental  protection,  rde-  ^ 
velopment  of  s'ynthetic  fuels,  and  the 
*  design  and  development  of  nuclear 
jl^rcactors.  In  addition,  development  of 
new  chemicaJs  -used  in  the  manufac- 
ture of  consumer  goods,  such  as  plas- 
.tlcs  and  synthetic  fibers,  probably 
will  create-  additional  openings.  (See 
introductory  part  of  this  section  for 
information  on  training  requirements 
and  earnings.  See  also  tHe- statement 
on  chemists  and  the  industrial  chemi- 
cal industry  elsewhere  in  the  Hand- 
book.) 

0     .  ,  " 

4  •  ■ 

Sources  Qf  Additional  / 
Information* 


Ameiican  Institute  of  ChemicaJ  Engineers* 
345  East  47th  St..  New  York,  N.Y. 
J0017.  \ 


liproducti^;  Inatructlont  at  chamlcal  plant 

CIVIL  ENGINEERS 


(D.O.T.  005.081 ) 

Nature  of  the  Work 

Civil  engineers,  who  work  i^  the 
oldest  branch  of  the  engineering  pro- 
fession, design  and  supervise  the  con- 
struction of  roads,  harboiljs,  ajroorts, 
tunnels,  bridges,  \yateP'  SU^Iy  and 
sewage  systems,  and  buildings:  Major 
specialties  within  civil  engineering 
are  .structural,  hydraulic,  environ- 
mentgil  (sanitary),  transportation  (in- 
^cludiiig  highways  and  railways),  geo- 
technical,  and  spil  mechanics. 

Many^civU  engineers  are  in  super- 
visory or  adniinistrative  positions 
ranging  from  supervisor  of  a  cd^*^ 
struction  site  to  city  engineer.to  top- ' 
level  executive.  Others  teach  in  col- 
leges and  universities  or  work  as  con- 
sultants. 

Places  of  ^pmployment 

About  .155,006'  civil  engineers 
.were  employed  jq  1976.  Most  work 
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^for  Federal,  State,  and  local  •6j>vern- 
ment  agencies  or  in  the^WTTBtructi^n 
industry.  Many  work  for  consulting 
engineering  and  architectural  firms 
or  as  independent  consulting  engi- 
neers. Others  work  for  public  utili- 
ties, railroads,  educational  institu- 
"aions,  and  maoufacturlig  industries. 
'  Civil  engineers  work  in  all  paris  of- 
the  country,  usually  in  or  near  major 
industrial  and  commercial  cienters. 
They  often  work  at  Construction 
sites,  sometimes  in  remote  areas  or  in 
foreign  countries.  In  some  jobs,  they 
must  often  move  from  place  to  place 
to  wdrk  on  different  projects. 

/     ■    ■  ■  ■ 

Employment  Outlook' 

**  . . 

.  Employment  of  civil  engineers  is 
expected  to  increase  about  as  fast  as 
the  average  for  all  occupations 
through  the  mid-1 980's.  Job  oppioi> 
tunities  will  result^from  the  growing 
needs  for  housing,  induMrial  build- 
ings, electric  power  generating 
r  plants,  and  transpqjtation  systems 
created  by  a  growing  po|lulation  and 
an  expanding  economy.  Work  relat- 
ed to  solving  problems  of  environ- 
mental pollution  and  energy  self-suf- 
ficiency will  also  require  additional 
civil  engineers. 

M^any  civil  engineers  also  will  be 
needed  each  year  to  replace  those 
who  retire,  die,  or  transfer  to  other 
^  occupations.  (See  introductory  part 
of  this  section  for  information  on 
training' requirements  and  earnings.) 


Sources  of  Additional 
Information 

American  Society  of  Civil  Engineers,  345  E. 
47th  St..  New  York,  N.Y.  10017.  . 


s 


ELECTRICAt  ENGINEERS 

^  (D.O.T.  ($03,081^5  I,  and^. 1 87) 

Nature  of  th#  Work 

Electrical  engineers  design,  devel-*^ 
op,  test,  and  Supervise  the -manufac- 
ture of  electrical  and  electronic 
equipment.  Electric  equipment  in- 


ERIC 
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^ludes^power  generating  and- trans-  . 
gnii$sion\$qu]pment;rused  by  electrife 
motors,  machinery,  controls,,  and 
lighting  and  wiring  in  buildings,  a^d  *^ 
in  autOmoblleis  *^and  aircraft.  Elec- 
tronic equipment  includes  radaf, 
computefs,  communications  equip- 
ment,  missile  guidance. systems,  and., 
consumer  goods  such  as  televisions 
arid  stereos.  ,  ' 

Electrical  engineers  g^erally  spe- 
cialize in  a  major  area— such  as  inte- 
grated circuits,  com  put<fr&,  electrical 
equipment  manufacturing,  commu- 
nications, or  power  *distributing 
equipment— Of  in  a  subdivisioil  of^ 
these,  dreas — micrdwstve  communi- 
cation or  aviation  electronic  systems, 
for  example.  Electrical  engineers  de-. 
sign  new  products  and  specify  their 
uses  and  write  performance  require- 
ments and  main  tana  nee  ^schedules.  ^  . 
They  also  tekt  eqinpment,  solve  oper- 
ating problems,  and  estiifiate  the 
time  and  cost  of  engineering  proj- 
ects. Besides  ^ployment  .in  re- 
^  search,  deveioprhent;  and  design,  ' 
many  are  in  manufacturing,  adhfiinis- 
tra^ion  and  m^n^&gepiient,  technicat^  .. 
sales;  or  college  teaching. 

Placet  of  Employment 

Electric^t  &ngine<^ing  is  the  largest 
braach  ,of  the  profession.  About  • 
300,000  fslectridal  e.ngineers  were  0* 
employed  ia  1976,  mainly- by  manu-  ^ 
facturers  oTHectrical  and  etectronic  # 
equipment^  aircraft  and.jparts,  bu$i- 
ness  machines,  and  professional  and 
scientific  equipment.  Mai)y  work  for 
telephone,  telegraphy  and  electric  . 
light  and  power  companies.  Large  ^ 
numbers  are  employed  by  govern- 
ment agencies  and  by  colleges  and 
universities.  Others  work'foK con- 
struction firms,  for'en^i^ering  con- 
sultaitt&,  or  as  independent  c6nsult- 
ing  engineers.  ^ 

^  .  ■■ 

'  Employment  Outlook 

'  ^Employment  of  electrictti  engi: 
neers  is  expepted  to  increase  about  as 
fa^t  as  average  for  all  dccUpations 
through  the  mid- 1 980 's.  Although  in- 
creased demand ibr  coniputers,  S)m-  < 
munications,  ana  military  electronics  . 
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is  expected  to  be  the  major  contribu- 
tor to  thti^  growth,  demand  for  elec- 
trical and  electronic  consumer, 
gopds^  along  with  increased  research 
and  development  in  new  types  of 
power  generation,  should  create  ad- 
ditional jobs.  Many/electrical  engi- 
ncers/^l^  will  be  ii^eded  to  replace 
persohneKwho  retH^B,  die,  or  transfer 
to  otl)er  fields  of  work. 

Thd^  long-range  outlook  for  electri- 
ca^engineers  is  based  on  the  assump- 
tion'that  defense  spendi^ng  in  the 
mtd-1980*s  will  increase  from  the 
1976  level,  but  will  still  be  somewhat 
lower  than  the  peak  level  of  the  late 
1960*s.  If  defense  activity  is  higher  or 
lower  than  the  projected  level,  the 
demlind  for  electrical  engineers  will 
be  higher  or  lower  than  now  expect- 
ed/ 

{^ee  introductory  part  of  this  sec- 
tion for  information  on  training  re- 
quirements and  earnings.  See  also 
statement  on  elebtroni£s  manufac- 
turing elsewhere  in  the  Handbook.) 

Sources  <rf  Xddftlonal 
Information 

Institute  of  Electrical  and  Electronic  Engi-' 
neer8?United  States  Activities  Boards 
2029  K  St.  N.W..  Washington.  D.C 

20006. 


(D.O.T.  012.081.  .168.  and  .188) 

l^ature  of  the  Work 

Industrial  engineers  determine  the 
most  effective^- ways  for  an  organiza- 
tion to  use  the  basic  factors  of  pro- 
duction—  people,  machines,  and  ma- 
terials, They  are  more  concerned 
with  people  and  methods  of  business 
organization  than  are^^engineers  in 
other  specialties  who  "^generally  are 
conc^erned  more  with  particular 
products  or  processes,  such  as  met- 
als.  powe^.  or  mechanics. 

To  solve  organizational,  produc- 
tion, and  related  problems  most  effi- 
ciently, industrial  engineers  design 
data  processing  systems  and  apply 
mathematical  concepts  (operations 
research  techniques).  They  also  de- 
velop management  control  systems 
to  aid  in  financial  planning  and  cost 
analysis,  design  production  planning, 
and  control  systems  to  coordinate  ac- 
tivities and  contr6^  product  quality, 
and  design  or  improve  systejns  for 
the  physical  distribution  of  goods,  and 
services.  Industrial  engineers  also 
conduct  plant  location  surveys, 
where  they  look  for  the  best  combi- 
nation of  sources  of  raw  materials, 
transportation,  and  taxes,  and  devel-- 


op  wage  and  salary  administration 
systems  and  job  evaluation  programs. 
Because' the  work  is  closely  related, 
many  industrial  engineers  move  into 
management  positions. 

'  Placet  of  Employment 

About  20^000  industrial,  engi-* 
neers' were  employed  in  1976;  rtiore 
than  two-thirdt  worked  in  manufaci- 
turing  industries.  Because  their  skills 
can  be  used  in  almost  any  type  of 
company,  they  are  more  widely  dis- 
tributed among  industries  than  are 
.  those  in  otijer  branches  of  engineer- 
ing. For.  example,  soSne  work  for  in- 
surance companies,  banks,  construc- 
tion and  mining  firms,  aitd  public 
utilities.  Hospitals,  retail  organiza- 
tions, aii'd  other  large  business  firms 
employ  industrial  engineers  to  im- 
prove operating  efficiency.  Still  oth- 
ers Work  for  government  agencies 
and^colleges  and  universities.  A  few . 
are  independent  consulting  engi- 
neers. 

Employment  Outlook  : 

Em[)loyment  of  industrial  engi- 
neers is  expected  to  grow  faster  than 
the  average  for  all  occupations 
through  the  mid-1 980's.  The  increas- 
ing complexity  of  industrial  opera- 
tions and  the  expansion  of  automated ' 
processes,  along  with  industry 
growth,  are  factors  contributing  to 
employment  gi^owth.  Increased  rec- 
ognition of  the  importance  of  scien- 
tiHc  management  and  safety  engi- 
neering in  reducing  costs '  aind 
increasing  productivity,  and  the  need 
to  solve  environmental  problems, 
should  create  additional  opportuni- 
ties. »  . 

Additional  .numbers  of  irfd'ustVial 
engineers  will  be  required  each  year 
to  replace  those  who  retire,  die.  or 
transfer  to  other  occupations^  (See 
introductory  parf  of  this  section  for 
information  on  tjrainiKXg  requiremients 
and  earnings.)^*"*  ' 

Sources  of  Additional 
information 


American  Institute  of  Industrial  En^neers.' 
Inc..  25  Technology  Park/Atlanta,  Nor- 
cross,  Ga.  30092. 


liMfustri«l  •nglnMr  r«vl«wing^m  of  production  proc«««  to  ch^ck  for  probtomt^ 
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MECHANICAL  ENGINEERS 


(D.O.T.  007.081,  .151,  .168,  and 
.187) 

■ .  1 

Nature  Of  the  Work 

Mechanical  engineers  are  con- 
cerned with  the  production,  trans- 
ipission,  and  use  of  power.  They  de- 
sign and  develop  power-producing 
machines  such  as.  internal  combus- 
tion engines,  steam  and  gas  turbines, 
and  jet  and*  rocket  engines.  They  also 
:  <iesign  and  develop  power-using  ma- 
chines such  as  refrigeration  and  air- 
^onditjrpning  equipment,  elevators, 
^fmachine  tools,  printing  pressesi  and 
steel  rolling  mills.  \ 
•    The  work  of  mechanical  engineers 
varies,  by  industry  and  function  since 
many  "specialties    have  developed 
within  the  field.  Specialties  included 
are  motor  vehicles,  marine  equip- 
ment, energy  conversion  systems. 
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Empioyment  Outlook 

Employment  of  mechanical  engi- 
neers is  expected  to  increase  about  as 
fast  as  the  average  for  all  occupations^ 
through  theTnid-l980's.  The  growing 
demand  for  industrial  machinery  and. 

'  machine  tools  ^and  tKe  increasing 

-^^'complexity  of  industrial  machinery 
arM3^q^(£u:Le  will.be  major  factors., 
supporting-jjxcreased  employment 

'  opportunities,  t^ecl^nlcal  engineers 
will  be  needed  to  develop' neW  energy 
systems  and  to  help  solve  enviror^^"' 
mental  pollution  problems. 

Large  numbers  of  mechanical  en- 
gineers also  will  be  required  each 
year  to  replace  those  who  retire,  die, 
or  transfer  Xo  othei*  occupations. 
(See  introductory  part  of  this  section 
for  information  on  training  ,  requ  ire- .  * 
ments  and  earnings.  See  also  state- 

^.  ment  on  occupations  in , the  atomic 
energy  field  elsewhere  in  the  Hand- 
book. ) 

Sources  of  Additional 
Information 


The  American  Society  of  Mechanical  Engi- 
neers, 345  E.  47th  St.,  New  York.  N.Y. 
10017.  ■  ^ 


heating,  ventilating  .and  airrcondi- 
tioning,  instrumentation,  and  ma- 
chines for  specialized  industries, 
such  as  petroleum,  rubber  and  plas- 
tics, and  construction. 
'  Large  numbers  of  mechanical  en- 
gineers do.  resiearch,  test,  and  design 
work.  Many  are  administrators/  or 
managers,  while  others  work  in  main- 
tenance, technical  sales,^and  proquc- 
tion  bpjerations.  Some  teach 'irv^  col- 
leges and  universities  or  work  as 
consultants. 


Pfaces  oi  Emplbymfsnt 

About  200,00|il  mechanical  engir 
neers  were  employed  in  1976.  Al- 
most three-fourths  were  employed  in 
manufacturing — mainly  in  the  prima- 
ry and  fabricated  metals,  machinery, 
transportation  equipment,  and  elec- 
trical equipment  industries.  Others 
worked  for  government  agencies, 
educational  institutions,  and  consult- 
ing engineering  firms. 


metallurgical 
Engineers 

(D.O.T.  01  1.081) 

Nature  of  the  Work.         ;  ^ 

Metallurgical  engineers  develop 
methods  to  process  and  convert  met- 
als into  useful  products.  Most  of 
:  these  engineers  generally  work  in 
one  of  the  three  main  branches  of 
metallurgy — (extractive  or  chemical, 
physical,  and  mechanical.  Extractive 
metallurgists  are  concerned  with  ex- 
tracting metals  from  ores,  and  refin- 
ing and  alloying  them  to  obtain  use- 
ful metal.  Physical  metallurgists  deal 
with  the  nature,  structure,  and  phys- 
ical properties  of  metals  and  their 
alloys,  and  with  methods  of  convert- 
ing refined  metals  into  final  products. 
Mechanical  met£(llurgists  develop 
methods  to  work  and  shape  metals 
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Metallurgical  anglnaars  study  tha  phyiical  propartlaa  of  mataL 


such  as  casting,  forging,  rolling',  and 
drawing.  Scientists  working  in  this 
neid  are  known  as  metallurgists  or 
materials  scientists,  but  the  distinc- 
ntion  bet>yeen  scientists  and. engineers 
in  this  del4^  is  smaiL 

/Placaa  of  Employment 

The  met^worli^ing  industries— pri- 
marily the  iron  and  steel  and  nonfer- 
rous  metals  industries— employed 
over  one-half  of  the  estimated 
17,000  metallurgical  and  materials 
engineers  in  1976.  Metallurgical,  en- 
gineers also  work  in  industries  that 
manufacture  machinery,  electrical 
equipment,  and  aircraft  and  parts, 
and  in  the  mining  industry.  Some 
work  Tor  government  agencies  and 

collets  and  universities. 

'7  ■ 

Employment  Outlook 

Employment  of  metallurgical  and 
materials  engineers  is  expected  to 
grow  faster  than  the  average  for  all 
occupations  through  the  mid-l980*s. 
An  increasing  number  of  these  engi- 
neers will  be  needed  by  the  metal- 


working  industries  to  develop  new 
metals  and  alloys  as  well  as  to  adapt 
current  ones  to  new  needs.  For  ex- 
ample* communications  equipment, 
computers,  and  spacel^raft  require 
lightweight  metals  of  high  purity.  As 
the  supply  of  high-grade  ores  dimin- 
ishes, niore  metallurgical  engineers 
will  b^e quired  to  develop  new  ways 
pf  reJ^Iing  solid  waste  materials  in 
addition  to  processing  low-grade  ores 
now  regarded  as  unprofitable  to 
mine.  Metallurgical  engineers  also 
will  be  needed  to  solve  problems  as- 
sociated with  the  efficient  use  of  nu- 
clear energy.  (See  introductory  part 
of  this  section  for  information  on 
training  requirements  and  earnings. 
Also  see  statement  on  the  iron  and 
steel  industry  elsewhere  in  the  Hand- 
book. ) 

^Sources  of  Additional 
Information 

The  Metallurgical  Society  of  the  American 
Institute  of  Mining,  Metallurgical,  and  Pe- 
troleum Engineers,  345  E.  47th  St.,  New 
York,  N.Y.  10017. 

American  Society  for  Metals.  Metals  Park, 
Ohio  44073. 


MiflING  ENGINEERS 

(D.O.T.  010.081  and  .I87i 
Nature  of  the  Work  . 

Mining  engineers  find,  extract,  and 
prepare  minerals  for  manufac^turing 
industries to  use.  They  design  the 
layouts  of  open  pit  and  underground 
mines,  supervise  the  construction  of 
mine  shafts  and  tunnels  in  under* 
ground  operations,  and  devise  meth- 
ods for  transporting  minerals  to  pro- 
cessing plants.  Mining  engineers  are 
responsible  for  the  economic  ahd  ef- 
ficient operation  of  mines  and  mine 
safety,  including  ventilation,  water 
supply,  power,  communications,  and 
equipment  maintenance.  Some;min- 
ing  engineers^  work  with  geologists' 
and  metallurgical  engineers  to  locate 
and  appraise  new  ore  deposits.  Oth-- 
'  ers  develop  new  mining  equipment 
or  direct  mineral  processing  opera- 
tions, which  involve  separating  min- 
erals from  the  dirt,  rocks,  and  other 
materials  they  arc  mixed  with.  Min- 
ing engineers  frequently  specialize  in 
the  mining  of  one  specific  mineral 
such  as  coal  or  copper. 

With  increased  emphasis  on  pro- 
tecting the  environment,  many  min-  . 
ing  engineers  have  been  working  to 
solve  proh^jnCjr^lated  to  mined-land 
recIamanon7a}h4  .)^a'ter  and  air  pollu- 
tion. C      /      _  .  %p 

Placee^  Employment 

Abo^ut  6,000  rninmg  engineers 
were  employed  in  1976.  Most  work 
in  the  mining,  industry.  Some  work 
for  firms  that  produce  equipment  for 
the  mining  indi^stry,  while  others 
work  in  colleges  and  universities,  in 
government  agencies,  or  as  indepen- 
dent consultants. 

Mining  engineers  are  usually  em- 
ployed at  the  .location  of  mineral  de- 
posits,often  near  small  communities. 
However,  those  in  research,  teach- 
N  ing,  management,  consulting,  or  sales 
often  are  located  in  large  metropoli- 
tan areas. 


Employment  Outlook 

Employment  of  mining  engineers 
is  expected  to  increase  faster  than 
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the  average  for  all  occupations 
through  the^ mid- 1 980's. .  Efforts  to 
attain  energy  self-sufficiency  should 
spur  the  demand  for  coal,  and  there- 
fore for  mining  engineers  in  the  coal 
industry.  The  increase  in  demand  for 
coal  will  depend,  to  a  great  extent,  on 
the  availability^  and  price  of  other  do- 
mestic energy  sources  such  as  petro-r 
leum,  natural  gas,  and  nuclear  ener- 
gy. More  technologically  advanced 
mining  systems  and  further  enforce- 
hient  of  mine  health  and  safety  regu- 
lartions  also  will  increase  the  need  for 
mining  engineers.  In  addition,  explo- 
ration for  all  other  minerals  is  also 
increasing.  Easily  mined  deposits  are 
being  depleted,  creating  a  need  for 
engineers  to  devise  more  efficient 
methods  for  mining  low-grade  ores. 
Employment  opportunities  also  ..will 


arise  as  new  alloys  and  new  uses  for 
metals  increase  the  demand  formless 
widely  used  ores.  Recovery  of  metals 
from  the  sea  and  the  development  pf 
oil  shale  deposits  could  present  ma- 
jor challenges  to  the  mining  engi- 
neer. (See  introductory  part  of  this 
section  for  information  on  training 
requirements  and  earnings.  See  also 
statement  on  mining  elsewhere  in  tjhe 
Handbook.) 

Sources  of  Additional 
Information 


The  Soc,iety  of  Mining  Engineers  of  the  Ameri- 
can Institute  of  Minings  Metallurgical, 
"and  Petroleum  Engineers.  540  Arapeen 
Dr.— Research  Park,  Salt  Lake  City,  Utah 
84108. 


PETROLEUM  ENGINEERS 


(D.O.T.  010.081) 


Nature  of  the  Work 

Petroleum  engineers  are  mainly  in- 
volved in  exploring  and  drilling  for 
and  producing  oil  and  gas.  They 
work  to  achieve  the  maximum  profit-^ 
able  recovery  of  oil  and  gas  from  ya 
petroleum  reservoir  by  determining 
•and  dTe^eloping  the  best  and  mdst  ef- 
*  fici^nt  production  methods. 

iSince  only  a  sm^llf  proportion  of 
the  oil  and  gas  in  a  reservoir  will  flow  . 
out  under  natural  forces,  petroleum 
engineers  develop  and  use  various  ar- 
tificiat  recovery  methods  such  as 
flooding  the  oil  field  with^water  to 
force  the  oil  to-  the  surface.  Even 
wh%n  using  the  be^  recovery  meth- 
ods, about  half  the  oil  is  still  left  in 
the  ground.  Petroleum  engineers'  re- 
search and  development  efforts  to  in- 
crease the  proportion  of  oil  recdy- 
ered  in  each  reservoir  can  make^a 
significant  contribution  to  increasing 
available  energy  resources^ 

.  Places  of  Employment 

About  20,000  petroleum  en^eers 
were  employed  in  1976,  mostlyjn  the 
petroleum  industry  and  closely  allied 
fields.  Their  employers  include  g^^^ 
only  the  major  oil  companies, 
also  the  hundreds  of  smaller  indeffen-  . 
dent  oil  exploration  and  production 
companies.  They  also.  w^jrtTlor  com- 
panies that  prpduce  drilling  equip- 
ment and  supplies.  Some  petroleum 
"  engineers  work  in  banks  and  other 
financiaf  institutions  which  hie^T^ 
their  knowledge  of  the  ej:onomi^'^^l*  \. 
ue  of  oil'tind  gas  properties.  A  smalL  V: 
<^umber  work  for  engineering  con- 
suiting  firms  or  as  independeift  con- 
stitting  engiijeers,  and' for  th^  Federal 
and  State  governments.  - 
^   The  petroleum  engineer's  work  is 
concentrated  in  places  Nvhere  oil  and 
ga9«afe  fotirid.  Almost  three-fourths' 
of  £^1  petroleum  engineers  are  em- 
ployed in  the  oil-producing  States  of 
Texas,  Oklahoma,  LouPsiana,  and 
Califort^a.  There*  are  many  Ameri- 
can-petroleum engineers  working 
overseas  in  oil-producing  countries. 
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Employment  Outlook 

The  employment  of  petroleum  en- 
gineers is  expected  to  grow  faster 
than  the  aVerage  tor  all  occupations 
through  th^  mid- 1 980*8.  Economic 
expansion  will  require  increasing 
supplies  of* ^troleum  and  natural 
gas,  even  with  energy  conservation 
measures,  with  efforts  to  attain  ener- 
gy self-sufficiency>  and  high  petrole- 
um prices,  increasingly^sophisticated 
and  expensive  recovery  methods  will 
be  used.  Also,  new  sources,  of  oil 
such  as  oil  shale  and  new  offshpre  oil 
sources  may  be  develdped.  All.  of 
these  factors  will  contribute  to  in- 
creasing demand  foc  petroleum  engi- 
neers. (See  introductory  part  of  this* 
section  for  information  oh  trainii\g, 
requirements  and  earning^. ) 

Sourcot  of  Additional 
Information 

Society  of  Petroleum  Engineers  of  AIME, 
6200  North  Central  Expressway,  Dallas, 
Tex.  75206. 


ENVIRONMENTAL  SCIENTISTS 


-4 


Environmental  scientists  help  us 
understand  pur  natural  environ- 
ment^the  earth,  ite  atnioiiphere,  and 
the  oceans.  These  scientists,  some- 
times known  as  earth  scientists,  are 
concerned  with  the  history,  composi- 
tion, and  characteristics  .of  th'e 
earth's  surface^  interiof;,  and  atmo- 
sphere. Some  do  basic  research  to 
inbrease  scientific  knowledge,  while 
others  do  applied  research,  using 
knowledge  gained  from  basic  re- 
search to  help  solve  practical  prob- 
lems. Geologists,  for  example,  f^iay 
explore  for  new  sources  of  oil  and 
other  minerals,  whilfc  many  meteo- 
•  rologists  forecast  the  weather.  Envi- 
ronmental scientists  also  play  an  im^ 
portant  role  in  solving  environmental 
pollution  'problems.  Many  environ- 
miental  scientists  teach  in  colleges 
and  universities.  1. 

This  chapter  discusses  ^ur  envi- 
ronmental science  occu^tions— ge- 
ologists, geophysicists,  meteorolo- 
gists, and  oceanographers. 


GEOLOGISTS 

^        .      (D  O  T.  024!o81)  i' 

-If'  '    .  . 

Nature  of  the  Work 

Geodogists  study  the  structure, 
c6mpositio^,  and  history  of  the 
•earth's  crust.  By  examining  surface 
rocks  and  drilling  to  recover  rock 
cores,  they- determine  the  types  and 
distribution  of  rocks-  beneath  the 
♦earth's  sjurface.  Tl\ey  also  identify 
rocks  and  minerals,  cq^iduCl' geologi- 
cal surveys,  draw  map^,  take  mea- 
surements, and  record  dqta.  Geologi- 
cal research  helps  to  determine  the 
structure  and  l^istory  of  the  earthvand, 
mayiresult  in  significant  advances 
such  as: the  ability  to  predict ^arth-. 


quakes.  AnMmportant  applic£^tion 
geologists'  work  is  locating  oil 
other  miners^s. 

Geologists  use  many^tools  and  in- 
struments such  as  hammers, ^chisels,  ^ 
levels,  .transits  (mounted  telescopes 
usied  to  measHre  angles^  gravity  me- 
ters, cameras,  compasses,  and  seis- 
mographs (instruments  that  record 
the  intensity  and  duration  of  earth- 
quakes and  earth  tremors).  They 
may  evaluate  information  from  pho- 
tographs taken  from  aircraft  and  sat- 
ellites and  use  computers  to  record 
and  analyze  data. 

Geologists  also  exantine  chemical 
and  physical  properties  of  specimens 
in  laboratories  under  controlled  tem- 
perature and  pressure.  'They  may 
study  fossil  remains  of  animah  and 


vegetable  life  or  experiment  with  the 
flow  of  water  ^d  oil  through  rocks. 
Laboratory  equipment  used  by  ge- 
ologist^ includes  complex  instru- 
ments such  aith^ X-ray  diffractom- 
eter,  which  jdtterntines  the  structure'' 
of  mineralsJand  the  petrographic  mir 
croscop^,  ^sed  for  ^close  study  of 

 ^formatioiTs:  - — ^  <^ 

Besides  locating  re^urces  and 
working  ,in  laboratories\geologists 
also  are  called  on  to  advise  construc- 
tion companies  and  governmental 
agencies  on  the  suitability  of  cejrtain 
locations  for  constructing  buiraings, 
-dams,  or  highways.  Some  geologists 
administer  and  manage  research  and 
exploration  programs.  Others  teach^ 
and  Vt^ork  on  research  projects  in  col- 
leges and  universities.  ^ 

Geologists  usually  specialize  in  one 
or  a  combination  of  three .  general 
areas— earth  mater|pl,  earth  pro*- 
cesses,  and  earth  history. 

Economic  geologists  looate  earth 
materials  such  as  minerals  and  solid 
fuels.  Petroleum  geologists  search  for 
and  recover  oil  and  natural  gas. 
Some^  petroleum  geologists  work 
near  drilling  sites  and  others  corre- 


Geologist  •xamininii  surface  rocks. 
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late  petrol eum  relati|/d  geologic  infor- 
mation for  entire  regions.  Engineer- 
ing geologists  determine  suitable  sites 
for  the  construction  of  roads,  air- 
fields, tunnels,  dams,  and  other  struc- 
tures. They  decide,  for  example, 
whether  underground  rocks  will  bear 
the  weight  of  a  building  or  whether  a 
proposed  structure  may  be  in  an 
earthquake-prone  area.  Mineral- 
ogists analyze  and  classify  minerals 
and  precious  stones  according  to 
composition  and  structure.  Geo- 
"chemists  stray  the  chemical  compo- 
sition and  changes  in  minerals  and 
rocks  to  understand  the  distribution 
and  migratioil  of  elements  in  the 
earth's  crust,  , 

Geologists  concerned  with  earth 
processes  study  land  forms  and  their 
tock  massed,  sedimentary  deposits 
(matter  dfepbsite^ by  water  or  wind) 
an^  eruptive  forces  such  as  volca- 


noes. Voted  nolo  gists  study  active  and 
inactive  volcanoes,  and  lava  flows 
£yid  other  eruptive  activity.  Geomor- 
phblo^ists  examine  landforms  and 
those  forces,  such  as  erosion  and  gla- 
ciation,  which  cause  them  to  change. 

Other  geologists  are  primarily  con- 
cerned with  e^fth  history.  Paleontolo- 
gists  study  plant  an^d  animal  fossils  to 
trace  the  evolution  and  development 
of  past  life.  Gedchronologists  deter- 
mine the>^ge  of  rocks  and  land  forms 
by  the  radioactive  decay  of  their  ele- 
ments. Stratigraphers  study  the  distri-' 
bution  and  arrangement  of  sedfmen- 
tary  rack  layers  by  examining  .their 
^dssil  and  mineral  content. 

Many  geologists  specialize  in  new 
fields  that  require jHiowJedge  4Df  . an- 
other science  as  \^ll.  Asnogeo^fknsts 
study  geological  conditions  on^her 
planets.  Geological  oceanographers 
study  the  sedimentary  and  other  rock 
on  the  ocean  floor  and  continental 
shelf.  (See  statements  on  oceanogra- 
phers and  mining  elsewhere  in  the 
Handbook  J)     v  ' 

Placea  of  Employment' 

More  than  34,000  people  worked 
as  geologists  in  1976.  More  than 
IfM-ee-flifths  of  ail  -geologists  work  in 
private  industry.  Most  industrial  ge- 
ologists work  foi'  petroleum  compa- 
nies. Geologists  aieo  work  for  mining 
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and  quarrying  companies.  (See  state- 
ments on  the  mining  andpetrdleum 
industries  elsewhere  in  the  Hand- 
book.) Some  are  employed  by  con- 
struction firms.  Others  are  indepen- 
dent consultants  to  industry  anjd 
'  government.  ,  , 

The  Federal  Government  employs 
over  2,000  .  geologists.  Two-thirds 
work  for  the  Department  of  the  Inte- 
rior  in  th6,  U.S.  Geological  Survey, 
the  Bureau  of  Mines,  and  the  Bureau 
of  Reclamation.  State  agencies  also 
employ  geologists,  some  working  on 
surveys  in  cooperation  with  the  U.S. 
Geological  Survey. 

Colleges  and  universities  employ 
about  9,500  geologists.  Some  work 
for  nonprofit  research  institutions 
and  museums. 

Employment  of  geologists  is  con- 
centrated in  those  States  with  large 
oil  and  miiieral  deposits.  Almost  two- 
thirds  work'  in  five  States:  '  Texas, 
California,  Lg/iisiana,  Colorado,  and 
Oklahoma.  Some  are  employed  by 
American  firms  overseas  for  varying 
periods  of  time. 

Training,  Other  Qutfiifications, 
^      and  Advancement 

A  bachelor's  degcee  in  geology  or 
a  related 'field  is 'adequate  for  entry 
into  some  geology  jobs.  An  advanced 
degree  is  helpful  for  promotion  in 
most^types  of  work,  and  ^i3  essential 
for  college  teaching  and  many  re- 
search positions. 

About  300  colleges  and  universi- 
ties offer  a  bachelor's  degree  in  geol- 
ogy. Undergraduate  students  devote 
about  one-fourth  4:)f  their  time  to  ge- 
ology bourses,  including  physical, 
structural  and- historical  geology, 
mineralogy,  petrology,  and  inverte- 
brate paleontology,  about  one-third 
of  their  time  takjng  mathematics,  re- 
lated sciences— such  as  phyjsics  and 
chemistry— and  engineering;  and  the 
remainder  on  general  academic  sub- 
jects. , 

More  than  160  universities  aWard 
advanced  degrees  in  geology.  Gradu- 
ate studerrt^  take  advanced  courses 
in  geology  and  spe'cialize  in  one 
branch  of  the  science.         '       * . 

Students  planning  careers  in  expfo- 
ration  geoloW  should  like  the,  out- 


doors,  and  must  have  physical  stam- 
ina.=  9 

Geologists  usually  begin  their  ca- 
reers in  field  exploration  or  as  re- 
search assistants  in  laboratories. 
With  experience,  they  can  be  pro- 
moted to  project  leader,  program 
manager,  or  other  management  and 
research  positions. 

.  ■    i  • 
Employment  Outlook 

Employment  opportunities. in  geol-  ' 
ogy  are  expected  to  be  g66d  for  those 
with  degrees  in  geology  or  in  a  relate 
ed  science  with  courses  in  geology. 
The  employment  of  geolbgists  is  ex- 
pected to  grow  faster  than  the  aver- 
age for  all  occupations  through  the 
mid-1980's.  This  growth  will  create 
many  i^ew  openings  each  year.  Many 
additional  openings  will  bd\cr6a^ed 
each  year  by  geologists  who  retire,  < 
die,  or  leave  the  occupation.  ^  y  ' 

Increased  prices  for  petroleum  and 
the  necessity  to  locate  new  sources  of 
othec  minerals  as  older  sources  be- 
come exhausted  will  stimulate  do- 
mestic exploration  acfivities  and  re: 
quire  many  additional  geologist's/. 
Additional  geologists  also  w411  be 
needed  to  discover  new  resources 
and  their  potential  uses.  For  exam-  - 
pie,  geologists ^will  help  determine 
the  feasibility  of  using  geothermal 
energy  (steam  from  the  earth's  in.teri- 
or)  to  generate  electricity.  Geologists 
gte  needed  to  devise  techniques  for 
exploring  deeper  within  the  earth's 
crust  and  to  develop  more  efficient 
methods  of  mining  resources.  They 
also  are  needed  to  develop  adequate 
water  supplies  and  waste  disposal 
methods,  ancTlto  do  site  evaluation 
for  construction  activities! 

Earnings  and  Wofkfng 
Conditions 

Geologists  have\>  relatively  high 
salaries,  with  average  earnings  over 
twice  those  of  nonsupervisory  work- 
ers in  private  industry,  except  farm- 
ing. ,  ' 

According  to  a  survey  done  by  the 
College  Placement  Council,  in  early 
1977  graduates  with  bachelor*s  de-^ 
grees  in  other  physical  and  earth  sci; 
ences  received  average  starting  of- 
fers of  $13,300' a  year.  Graduates 


r  ■ 

6 


Id 

ERIC 


ENVIRONMENTAL  SCIENTISTS 

-I 

\  .  / 

with  master's  degrees  in  geology  a^d  » 
related  geological  scienices  received 
average  starting  offers  of  $14,900 
per  year. 

In   the   Federal   Government  in 
l977;'\geologists  having  a  bachelor's 
degree  could  begin  at  $9,303  or 
.  ($1  1,523  a  year,  depending  on  their 
,,tollege  records.  Those  having  a  mas- 
ter's degree  could  start  at  $i  1^523  or 
$14,097  a  year;  those  having  the  Ph. 
t>.  degre^t  $17,056  or  $20,442.  In 
1977,  the  average  salary  for  geolo- 
,  gists  employed  in  the  Federal  Gov- 
...^^emment  was  over  $25,000  a  year:* 
Conditions  of  work  vary,  "^xplbra- 
tion  geologists  often  work  oversiUs. 
Geolcrgists  travel,  to  remote  sjtes  byf 
helicopter  and  jeep,iand  cover  large 
areas  by  foot,  often  workiilg  in 
\teamsr  Geologists  inv  mining  some- 
times work  underground.  When  tiot' 
working  outdoors,  they  are  iiy  com- 
fortable, well-lighted,  well-ventilated 
•  ^ofTicQS  and  laboratories.  , 
» 

^  }f'         Sources  off  Additional 
tnfformatlon  • 

General   information  on  training 
and  career  opportunities,  for  geolo- 
'    gists  is  available  from: 

American  Geological  Institute.  5205  Leesburg 
Pike.  Falls  Church,  Va.  22o4l  . 
,  For  information  on  Federal  Gov- 
ernment careers,  contact: 

Interagency  Board  of  U:S.  Civil  Service  Exam- 
'    ^        incrs  for  Washington.  D.C..  1900  E  St. 
NW..  Washington.  D.C.  20415.  * 


.  GEpPHYSICISTS 

(D.O.T.  a24.081) 

Nature  Off  the  ^ork 

GeophysicistSi  study  the.  composi- 
tion and  physical  aspects  tjf  tlhie  eart6^^ 
and  its  electric,  magnetic,  and'gravi-' 
tational  fields.  Geophysicists  use 
highly  complex  instruments  such  ^s 
the  magnetometer  whrch  measures 
variatiDi}s  in  the  earth's  magnetic 
field,  and  the  gravimeter  which  mea- 
sures'mjnute  -^riations  in  gravita- 
tional attr'action.  They  often  use  sat- 
ellites  to  conduct  tests  from  outer 
space  and  goJputers  to  ^collect  and 
analyze  data.  ^ 


Geophysicists  usually  specialize 
1^  of  3  general  phases  of  the  science— 
solid  earth,  flui^  earth,  and  uppeiS 
atmosphere.    Spme  may  also  study 
other  planets.   \  '/ 

'  Solid  earth  geophysicists^ search  for 
oil  and  mineral  deposits,  map  the 
earth's  surface,  and  study  earth- 
quakes. Exploration  geoph^ysicists  use 
seismic  prospecting  techniques  to  lo- 
cate oil  and  mineral  deposits.  They 
send  sound  waves  into  the  earth  and 
record  the  echoes  bouncing  of^^the 
roc(c  layers  below  to  determme  if 
conditions  are  favorable  for  the  ac- 
cumulation of  oil. 

,  Seismologists  study  the  earth's  in- 
terior and  earth  vibrations  caused  by 

.earthquakes  and  manmade  explo- 
sions. They  explore  for  oitend  miner- , 
als,  study  underground  detection  of 
nuclear  explosions,  arfd  provitie  Jii- 


357 

formation  for  use'  in  constructing 
bridges,  dam^,  and  buildings.  For  ex-» 
ample,  in  constructing  a  dam,  seis- 
mologists determine  where  bedrock 
(solid  rock  beneat^i  the  soil)  is 
closest  to  the  surface  so  the  best  dam 
site  can  be  selected.  They  use  explo- 
srves  or  other  methods  to  create 
sound  waves  that  reflect  off  bedrock; 
the  time  it  takes  for  the -shock  wave 
to  return  to  the  surface  indicates  the 
depth  of  bedrock.  Seismologists  also 
seek  to  .understand  the  causfes  of 
earthquakes  so  that  one  day  they 
might  be  predicted. 

Geodesists  study  the  size,  shape, 
and  gravitational  field  of  the  earth 
and  other  planets.  Their  principal 
task  is  precise  measuremeat  of  the 
earth's  surface.  With  the  aid>of  satel- 
lites, geodesists  determine  tne, posi- 
tions,, elevations,  and  distafnces  be- 


Some  geophysicists  work  In  reseah:h  laboratories. 
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tween  points  on  th^  earth,  and 
measure  the  intensity  and  direction 


itkational'  attraction. 


^fHydroh^&ts  are  concerned  with 
..  the  fluid  esurth.. They  may  study  th^ 
distribution,  circulation,  and  physical'  - 
properties  of  underground. and  sur- 
face waters,  including  glacier^' snow, 
and  permafrost. ^They  also  may  study 
rainfall  and  its  ™ie  of  infiltration  into 
soil.  Some  are  concerned  with  water 
supplies,  irngatidn,  flood  control, 
and  soil  erosion.  (See  statement  on 
oceanographers,  sometimes  classi- 
fied as  geophysical  scientists,  else- 
where in  the  Handbook.\f 

Geophysicists  also  stully  the  atmo- 
sphere, investigate  the  earth's  ^g-« 
^netic  and  electric  fields-,  and  com- 
pare its  outer  atrnosph>^r^with  those 
of  other  planets.  Geomagneticidris 
study  the  earth's  magnetic  Tield. 
Paleomagneticians  learn  about  past 
magnetic  field^  from  rocks  or  lava 
flows.  Planetologists  study  the  com- 
position and  atmosphere  of  the 
moon,  planets^  and  other  bodies  in 
the  solar  system.  They  gather  data 
from  geophysical  instruments  placed 
on  interplanetary  spa£e  probes  or 
from  equipment  used  by  astronauts 
during  the  Apollo  missions.  Meteo-  . 
rologists  sometimes  are  classified  as 
geophysical  scientists.  (See  state- 
ment on  meteoroldgists..elsewhere  in. 
ih^  Handbook.)      "  ' 

/       Places  Of  Employment  ^4. 

%    About  1 2,000^  people  worked  as 
gOpphysicists  in  1976.  Most  work  in 

"Njjijfvate  industry,  chiefly  for  petrble- 
\vn  and  natural  gas  companies.  (See 
statement  on  the  mining  and  petrole- 
um'industry,  elsewhere  in  the  Hand- 
book.)  Others  are  in^ mining  compva- 
nies,  exploi:^ion  and  consulting 
.*firrns, 'and  research  ins  tit  utes.A.fe  w 
are  independent  consultants  and 
some  <v>  geont^ysicai  prospecting^:£xn 

•t  a  fee  or  comract  basis.  ^  • 

Geopjjysicist^  are  employed  in 
many  ■Bhwestem  ahd  western 
States,  in  those  on  the  Gulf 

Coast,  ^^IPre  large  oil  and  natural  gas 
fields  are  16cated.  Some  jgeophysi- 

,  cists  are  employed  by  American  / 
firm$^  oi^erse^  fo^ varying  periods  of  \ 
time.     '       .  ■  ^  .  A 


.  Almost  2,300  geophysicists,  ge- 
odesists/and  hydrologists  worked  for 
Fed^il  Government  agencies  in 
19767Wiainly  the  U.S.  Geological 
Survey;  the  f^ional  Oceanic  and 
Atmospheric  Administration 
(NOAA);  and  the  Defense  Depart- 
ment. Other  geophysicists  work  for 
colleges  and  universities.  State  gov- 
emhients,  and  nonprofit  research  in- 
stitutions.' * 

Training,  Other  Qualifications, 
\        '  and  Adv^cemdnt 

A  bachelor's  degree  in  geophysics 
or  a  geophysical  specialty  is/syffi- 
cient  for  most  begirinihg  jobs- in  geo: 


Employment  Outlook 

Employment  opportunities  are  ex- 
pected  to  be  very  good-for  graduate^ 
\%ith  a  degree  in  geophysics  or  a. re-, 
lated  field,  though  few  openings  are  ^ 
expected,  ^verthfeiess,  the  number 
of  people  qualified  to  enter  the  field 
may  fall  short  of  requirements  if  pre- 
sent  trends  in  the  nuhnber  obtaini^ 
geophysics  training  continue. 

Employment  of  geophysicists  is  ex- 
pected to  grow  faster  than  th^  aver- 
age for  all  Q(:cUpations  through  the 
inid-l  98Ci's.  As  known,  deposits  of 
petroleum  and  cjther  rninerals  are  de- 
pleted, petroleum  and  mkiing  com»  * 
panie$  over  the  next  decade  will  heed 
increasing  numbefs  of  geophysicists 


physics.  A  bachelor's  degre^^in  axe-.  •        can  use  Sophisticated  electronic 

techniques  to  .find  Jess  acessible  fuel 
and  mineral  dep^its. 

In  addition,  geophysicists  with  a'd- 
yanced  training  .will  be  needed  to  do 
research  on  radio^tivrty  and/cosmic 
and  solar  radiation  and  to  .investigate  ' 
the  use  of  geotbennal  power  (steam 
from  the  earth '^  interior  )  as  a  source  . 
of  energy  to  generate  eletctricity.- 

Federal  agencies  afe  expected  to 
hire  mo^e  geophysici&ts  fgr  new  and 
expanding  programs.  Through  '  the 
mid-l980>,  jobs  >vill  depend  heaVily 
on  funds  for  research  anc^  develop- 
ment in  earth  sciences  as  the  "Go  vern- 
ment  supports  energy  resear<:h  in 
both  estiiblished  and  alternative 
sources.  The  Governnieftt  also  may 
fund  research  tgj<^te  more  natural 
reswun:jj^sa^nct-^^  environ-' 
nfental  damage^  through  better  land 
use.  ,  V 


lated  field  of  science  or  engineering 
al^Js  adequate  prepaFQtio|),  provid-, 
.ed  the  person  has  courses  in  geophys- 
ics, physics,  geology,  mathematics, 
chemistry,  and  engineering. 

Geophysicists  doing  .Qssearch  or 
supervising  exploration  *  activities 
sliould  have  graduate  training  in. geo- 
physics or  a  irelated  science.  Those 
planning  to  teach  in  colleges  or  do 
basic  research  should  acquire  a  Ph. 
D.  degree.  ' 

About  50  colleges  and  universities « 
award  the  bachelor's  degree  in  geo- 
physics. Other  programs  offering 
training  for  begini^ing  geophysicists 
includ^  geophysical  technology,  g'eo- ' 
physicar^Ogineering,  engineering  ge- 
pl^l|^^j^t>€^rq|ieun^  an^  g^od^ 

esyV-^-^T-  ■         -^-S^.,  ' .  / 

More  than  6Q.  upi\(?^t;sitifes^ant  the 
master's,  afid  pFfl^^T  deju^ee  in  geo-  - 
physics.  Candidat€^  wil^  bachelor's 
degree  which  incf^des  courses  in  ge- 
ology, mathematics,  physics,  eixgi- 
neering,  or  a  combination  of  these 
subjects  can  be  Admitted.  .  ^ 

Geophysicists  oft^n  work  as  p^rtof  . 
a  team.  They  should  be  curious,  aria- 
lytical,  and  at^le.  Xp  corfiji^unicate  ef; 
fecttvely.%  ^<'<r^[  •  ' 

/M«st  new  geopljj^i^ 'begin  their 
careers  doing  fieTd  ftiapping  or  explo- 
ration, ^ome  assist  senior  geophysi,- 
cists  in  research  laboratories..  With 
experience,  geophysicists  can  ad- 
vance to  jobs  such  as  project  leader 
or  program  manager,^  or  other  man-  -> 
agement  and  resferch  jobs. 


Earnings  and  WorKing 
Conditions 

Geophysicists  hav^  relatively  high 
salaries,  with  average  earnings vmoj^J:* 
than,  twice  those  of  nonsup^rvisiJry 
workers  in  private  industry,  except 
fatnjing. 

According  to  a  survey  done  by  the 
College  Place»nent  Council,  in  early- 
\9ll  graduates  with  baftheloPs  de- 
grees in  other  physical  and  earth  sci-^, 
ences  received  average  starting  of-  - 
fers  of  $J 3,300  a«year.  Gra^luates 
with  master's  degrees  in  geology  and, 
related' geological  sciences  received 
average  starting  offers  of  $14,900' 
per  year. 
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In  the  Federkl  Government,  in 
1977,  geophysici^ts  haVing  a  bache 
lor's  degree  couiK}  begirrat  $9,303  or 
$11,523  a  .>^r/ depejjm^  on  their 
college  records. .  Geop^[||^cist^  hav- 
ing a  master^s  degree  could  start  at 
$11,523  or  $14,84i  a^ar;  those 
having  a  Ph.  D.  degree,  at  $  1 7,056  or 
$20,442.  In  1977,  the  average  salary 
for  "geo physicists  etnployed  by  the 
Federal  Government  was  ^outr 
$24,500  a  year. 
^  ^Many  geophysicists  work  outdoors 
arid  must  be  willing  to  travel  for 
extended  periods  of  time.  S6me  work 
at, research  stations  in  remote  areas, 
or  aboard  ship3  and  aircr^t  equipp>ed 
with  sophisticated  ge9physical  equip- 
ment. NVhen  not  in.  the  field,  geo- 
physicists work  in  modern*  well- 
e<juipped,  well-lighted  laboratories 
and  offices. 

Sources  of  Additional 
♦nformajion 

'  ■ 

General  infopnation  on^career  op- 
*  portunities,  training,  and  earnings  for 
geophysicists  i^  available'from:  -  «j 

American  Gcophysicar  Union.  1909  K'  St. 
NW..  Washington.  D.C.  2'0006.  - 

Society  of '  Exploration 'Geophysicists.  P.O. 
Box  3098.  Tiilsa.  Okla.  74101. 

For, information  on  Federal  Gov- 
erpment  careers,  contact: 

Uueragency  Board  of  U.S.  Civil  Service  Exam- 
'      iners  for  Washington.  D.C.  1900  E  St.. 
ftw..  Washington./D.C.  20^15. 


areas  not  directly  related  to  weather 
forecasting  such  as  understanding 
and  solving  air  pollution  problems 
*  and  studying  trends  in  the  earth's  cli- 
mate. 

N^eteorologists  whb^  specialize  in 
forecasting  the  weather,  known  pro- 
fessionally as  synoptic  meteorologists; 
are  the  largest  group  of  specialists. 
They  ^tudy  current  weather-informa- 
tion, such  as  air  pressure,  tempera- 

.  ture,  humidity,  and  wind  velocity,  in 
order  to  make  short-range  and  long- 
range  predic?ions.  Their  data  pome 
from  weather  satellites  and  observers 
in  m€ny  parts  of  the  world.  Although 
some  forecasters  still  prepare  and 
analyze  weather  maps,  most  data 
now  are  plotted  and  analyzed  by 
computers. 

Some  meteorologists  are  engaged 
in  basic  and  applied  research!  For 
example,  physical  meteorologists 
study  the  chemical  and  electrical 
properties  of  the  atmosphere.  They 

.  do  research  pn  the  e^ect  of  the  at- 
mosphere on  transmission  of  light, 
sound,  and  radio  waves,  as  well  as 


METEOROLOGISTS 

^ 

,(D.O.T.  025.088)  > 

Nature  of  the  Work 

Meteorology  is  the  study  of  the  at- 
mosphere, which  is  the  air  that  sur- 
rounds  the  earth.  Meteorologists  de- 
scribe and  try  to  understand  the 
atmosphere's  physical  characteris- 
tics, iyiotipns,  and-  processes,  and  de- 
termine the  way  the  behavior  of  the 

.  atmosphere  affects  the  rest  of  oiir 
physical  environment.  The  best 

*  ki\own  application,  of  this  knowledge' 
is  in  understanding  and,  forecasting 
Vhe  weather.  Meteorological  re- 
search is  also  applied  in  many  other 


study  factors  affecting  formatioi\  of 
clouds,  rain,  snow^  and  other  weather 
phenomena.  Other  meteorologists, 
known  as  climatdlogistSy  study  cli- 
matic trends  and  analyze  past,  rec- 
ords on  wind,  rainfall,  sunshine,  and 
temperature  to  determine  the  gener- 
al^attern  of  weather  that  makes  up 
an  area's  climate.  These  studies  are 
useful  in  planning  heating  and  cool- 
ing systems,  designing  buildings,  and 
aiding  iii' effective  land  utilization. 

Other  meteorologists  apply  their 
knowledge  in  the  study  of  thp  rela-» 
tionship  between  weathe'^^njf  specif- 
ic human  activities,  biolo^al  proc- 
esses, and  agricultural  and  industrial 
operations.  For  example,  they  may 
make  weather  forecasts  for  individ- 
ual companies,  or  ma^  work  op  prob- 
lems such  as  smoke  control  and  air 
pollution  abatement. 

About  one-third  of  all  civilian  met- 
eorologists work  primarily  in  weather 
forecasting,  and  another  one-thjpcf 
work  in  research  and  development.. 
Almost  one-fifth  of  all  civilian  me- 


MeteorOlogisf  sending  weather  balloon  aloft  (: 
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teorologists  are  in  administrative  or 
managenieilt  positic^s. 

Some  meteorologists  tcj^ch  or  do 
research-r-frequently  combining 
both  activities — in  colleges  and  uni- 
^  versities.  In  colleges  without  separate 
departments  of  jn'feteorology,  they 
may  teach  geography,  mathematics, 
physics,  chemistry^  or  geology,  as 
wcU^as  meteorplogy.• 
Pfmcmu  ol  Employment 

;  About' 5,500  persons  worked  as 
*  meteorologists  in  1976.  In  addition  to 
V.  these'  civilian  meteorologists,  thou- 
r  saiids  of  members  of  the  Armed 
^Fbrces  did  forecasting  and  other  me- 
teorological work. 

The  largest  employer  of  civilian 
meteorologists  was^the  National  Oce- 
anic jrtid  Atmospheric  Administra- 
tion XNOAA),  where  over  1,800 
'  worked  at  stations  in  all  parts  of  the 
United  States  and  in  a  small  number 
of  foreign  areas.  The  Department  of 
Defense  em  ployed -ovcx.  200  civilian 
meteorologists. 

Almost      2,000  meteorologists' 
worked  for  private  industry.  Com'- 
"  merci^l  airlines  emploved  several 
f.   hundred  to  forecast  weither  along 
^    flij^ht  routes  and  ^o  bridif  pUots  on 
atmospheric  conditio n^^Athers 
worked^fo'r  private  weather  consult- 
ing firms,  for  companies  that  design 
and  manufacture  meteorologicafl  in- 
struments, Six\d  for  firms  in  aero- 
space, insurance,  engineering,  utili- 
ties, r^dio  and  television,  and  other 
industries. 

Colleges  and  universities  em- 
ployed over  l,30^^e<ebrologists  in 
research  and  teaching.  A  few  worked 
for  State  and  local  governments  and 
/or  noripro^t  organizafiorife. 

Although  meteorologists  work  in 
parts  bf  the  country,  neafly  one- 
fifth  live  in  just  tw^o  States— Califor- 
nia^ and  Maryland.  Almost  one-tenth 
of  all  meteorologists  work  in  the 
Washington,  D!C.  area. 

Tr)iirilng,  Other  Qualifications,^ 
and  AdvflFncement  _  .  ^ 

.   ,       ,  .  ^  . 

A  bachelor's  degree  with  a  major 
in  metedialpgy  is  t^e  usual  minimum 
requiremenm  for  begJ^ing  jobs  in 
weather,  forecasting.    However,  a^ 
bachelor's  degree  iVi  ^  relatpd  science  v 


or  engineering,  along  with  some 
courses  in  rneteorology,  is  acceptable 
for  so|ne  jobsi  For  example,  the  Fed- 
eral Government's  minimum  require^ 
ment  fdr  beginning  }obli  is  a  bache- 
lor^ degree  wi|h"at  least  20  semester 
hours  of  study  in*^  rneteorology  and 
cQittrses  in  physics  and 'mathematics, 
including  calculus.  Howe\^r,„  em- 
ployers prefer  to  hire  those  with  an 
advanced  degree,  and  ay  advanced 
degree  is  increasingly  necessary  for 
advancenvent.  ,  " 
'  For  research'^and  college  teaching 
and  for%.many  top-level  positions  in 
Other  meteorological  activities,  an 
advanced  degree,  preferably  in  mete- 
orology,, is  essential,  ^owever,  peo- 
ple with  graduate  degrees  in  other 
sciences  also  may  (i^ualify  if  they''h2^ve . 
advanced  coursed  in  meteorology, 
physics,  mathematics,  and  chemistry. 

In  1976,  44  colleges  and  universi- 
ties offered  a  bachelor's  degree  in 
meteorology  or  atmospheric  science;. 
59  schools  offei:ed  advanced. degr^e^. 
f^any  other  institutions  offered  some 
courses  in  meteorology. 

Th^  Armed  Services  give  and  sup- 
port meteorological  training,  ^both 
undergraduate  education  for  enlisted 
personnel  and  advanced  study  for  of- 
ficers. ,  '  * 

NOAA  has  a  program  under  which 
somenf  its  rfieteorologists  attend  col-  ^ 
lege^fer  advanced  or  specialized 
traii^ing.  College  students  can  obtain, 
suhimer  jobs  with  this  agency  or  en- 
rolKin  its  cooperative  education  pro- 
^hun  in  which  they  work^at  NOAA 
pariof  the  year  and  attend  school 
part  qf  the  year.  In  addition  to  help- 
ing students  fmance  their  education, 
this  program  gives  them^experien^fc 
valuable  for  fmdin^  a  job  when  they 
graduate.  ,  '4^ 

Beginning    meteonblogists  often 
start^  in  jo^s  infiQ.l%ing  routine  data  . 
collection,  cojgputation,  or  analysis, 
Experienced-i^eteorologists  may.  ad- 
van'ce  in^cademic  rank  or  to  various. . 
supervisory  or'administrative  jobs.  A 
few  very  we^  qualified  met^orolo- 
*  gists  with  a  background  in  sci^gcg^ 
^engineering,  and  busijress  admmis- 
tration  may  establish  JLlveir -own 
weather  consulting'S**r/m/p«:  ^ 
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'<  Employmant  Outloolc      ^  ^ 

Job  opportunities  for  meteoro.lo- 
^sts  should  be  favorable  through  the 
mi<j[-1980's.  Althdugh  the  number  of 
openings  created  by  growth  in  the 
occu^^tlon  and  replacement  needs  is 
not  expected  to  be  large,  the  number 
of  persons  obtaining  degrees  in  niete- 
orology  also  is  small.  If  trends  ir  the 
number  of  degrees  granted  continue,  ' 
the  number  of  people  seeking  entry 
to  the  field  will  about  equal  require- 
ments. ^/ 

Employment  in  the  field,  as  a 
whole<  is  oxpected'to  increase  about 
as  fast  as  the  average-  for'all  occupa- 
tions. Employment  of  meteorologists 
in  industry  and  in  weather  consulting 
firms  is  expected  to  grow  as  private 
industry  realises  the  importance  of 
meteorology  to  understanding ,  and 
preventing  air  pollution.  Many  com- 
panies are  also  recognizing  the  value 
of  having  their  own  weather  foreqtf  t- 
ing  and  meteorological  ser\4ces 
which  can  be  tailored  to  fit  their 
needs.  There  also  should  be  ^^e 
openings  in* radio  and  television  as 
stations  increasingly  tely  «orl  their 
own  meteorologists '  to  prepare  and 
deliver  their  weather  reports.  Colleg- 
es and  universities  will  ^fer  some  job 
opportunities,  especially  for  those 
with  advanced  degrees.  The  employ-  . 
ment  of  civilian  meteorologists  by 
^the  Federal  Government  is  not  ex- 
pected to  g-row  significantly,  al- 
though there  will  be  openings. creat- 
ed by  replacement  needs. 

EarnlngVand  Working 

.Conditions  * 

Meteorologists  have  relatively  high 
earnings;  their  salaries  are  •'about 
twice  the  averag^.for  nonsupervisory 
workers  in  private  industry,  exqept 
farming.  ^  r    .     '  ' 

,lnJ977,  meteorologists  in  t^e  Fe^fj-, 
eral  Government  with  a  bat:helor's 
degree  and  no  experience^'received 
starting  salaries  of  $9,303  or  $.1  1 ,523  . 
a  year,  depending  on  their  college 
^'grades.  Those  with  a  master's* degree 
could  start  at  $11,523  or  $14,097, 
afid  those  With  the  Ph.  D:  degree  at" 
$  1 7,056  or  $20,442.  The  average  sal- 
ary, for  meteorologists  employed  by 
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the  .Federal  Government  was 

^$24,500  in  1977.    .   /-  .  '"v 

Airtine  meteorologisli'  salaries 
ranged  from  about  $16,000  to 
$24,000  a  year  in  1976,  depending 
on  experience.  (See  Statement  on 

.  Occupations  irt  Civil  Aviation  else- 
wheJre  in  the  Handbook, )  V 

Jobs  in  weather  stations,  which  are; 
operated  around  the  clock  7  days,  a 
week,  often  involve  nightwork  and 

*  rotating  shifts.  Most  stations  are  at 
airports  or  in  or  near  cities;  some  are 

*   in  isolated  and  remote  areas.  Meteo- 

.    rologists  in  smaHer  weather  sta(fiohs 
-    generally  work  alone;  in  larger'ones, 
they  work  as  part  of  a  team. 

^  ,    Sources  ol  Addittonar  ' 
>  information 

.  j{,     . ' , "  ' 
^   :  . General  "information  on  career  op- 
portunitiib'«in  meteorology  fs  avail- 
lible  from:  ,  «  ^ 

American  Meteorological  Society.  45  Beacon 
St..  BoStQn.  Mass.  02108. 

American  Geophystd^l  Union.  1'9Q9  K  St. 
.     NW..  Washington.  D.C  20006. 
■  '  ■ "  ^  *  ' 

'}    For  ^factS;  about. Job  opportunities 

with  the'^NOAA  National  Weather 
Service  *and  its  student  cooperative 
education  program,  contact: 

.  Per^nnel  Operations-Branch.  AD  4 1 .  Nation- 
al  Oceanic  and  Atmospheric  Administra- 
J    '  tion,  600^r  Executive  Blvd.^Kockvifie. 
'  '     Md;  20852. 
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OCEANOGRAPHER&T  \ 

j[  D.O.T:  024.08 1  ^d  04 1 . 08 1 ) 

.  Nature  of  the  Work 

Oceans  cdv^r  mord^ltha^n  two? 
thirds  of  the  e^rthV  surface  and  are  a  ' 
source  of. valii^ble  foods,  fossil  fu^s, 

•  and  minerals.  They  also  influence  the  ; 
w^ather^  serve  'ias  a  "highway '\ for*' 

,  trahspprtatiori,  and  offer  m'dny.kinds 
-of  recreation.  Oceanographers  lise 

•  the  principles  ando  techmciujes.  of 
natural  science,,  matheiiiatics:  and w 


engineertrig  to  sfudyVoceans— their 
:    movements,  physical  properties,  and 
.plant  and  animal  life.  Their  reseaVch 
.not  only  extends  "feiasic  siueatjfic^ 
knowjedge,  but  also  ;hej!ps  deye|op 


practical^  methods  for  Tforecasting 
weather,  (te^gjopi^^g  fisheries,  mining 
ocean  resources,  and  improving  na- 
tional defense. 

Most  oceanographers  test  their 
ideas  about  the  ocean  by  making 
observations  and  conducting  experi- 
mentis  .at  sea.  They  may  ^tudy  and 
collect  data  on  ocean  tides,  currents, 
and  other  pheno.mena.  TheyOmay 
studv  undersea  mountain  ranges  and 
valleys,  oceanic  interactions  with  the 
atmosphere,  and  layers  of  sediment 
on  and  beneath,  the  ocean  floor. 

Many  oceanographers  wdrk  pri- 
'marily  in  laboratories  on  land  where, 
fpr  example,  they  measure,  dissect, 
and  photograph  fish.  They  alsb^study 
"^sea  specimens  and  plankton  (floating 
microscopic  plants  and  animats). 
Much'of  their  work' entails  identify- 
ing, cataloging,  and  analyzing  differ- 
ent kinds  of  sea  life  and  mineral^.  At 
other  labqrMories,  oceanographers 
plot  maps  or  iise  coiriputei^  to  test 
theories  ah^ut  the  oceari.  For  exam- 
ple, they  may  study  and  test  ^he  the- 
ory of  contintfdtal  drift,  w^ich  states 
that  the  continents  wete  once  joined 
together,  .have  drifted' to  new  posi- 
tions', *and  continue  to.  drift,  causing 
the  sea  floor  to 'spread  in  places.  To 
present  the  results  of  their  studies, 
oceanographers  preggre  charts,  ta- 
bulations, and1"eport^^and  write  pa- 
^ersjjpr  scientific  joiitnals. 
'  C^feanographers  explore  and'study 
the  ocean  with  silrface  ships,  aircraft, 
.  and   various  types  of  underwater 
'craft.  They  use  ;spe?&iaUzed  instru- 
ments to  measure  and  record  ;.the 
'findings  of  their,  explofsmpns  and 
studies'^  Special  cameras  equipped 
with  strong  lights  are  used  to  photo- 
graph niarine  life  and  (he' ocean 
floof.  Soynding  devices  afe  used  to 
measure,  ^ipap^  apd  locate  ocean  ma- 
;  teriajs. 

..  .Most  oceanographers  specialize  in 
\  one  branch.of  the  science.  Bipldgical 
oceanographers  (marine^  biologists) 
study,  plant  and  animal  life  '\r\  the 
ooean.  The  biological  oceanogra- 
pher's  research  has  practical  ^plica- 
tions in  improvjing  and  controlling 
commercial  and^  sport  fishing  and  iii 
determining  the  effeetr%r^T^utiort 
on-  ma^e  life^  Physicar  oceanogra- 
phers (pkiysicists*  and  geophysicists) 
study  the  physical  properties  ^f  t*^ 


ocean.  Their  research  on  the  rela- 
tionships between  the  sea  and  the.  at- 

'  naosphere  inay.  lead  to  more  acOurate 
prediction  of  the  wesLther.Xreo^gical 
oceanographers'  (marine  geologists) 
study  the'  ocean's  underwater  moun- 
tain ranges,  rocks,  and  sediments. 
Locating  regions' where  minerals,  oil,  . 
and  gas  might  be  found  under  the 
ocean  floor  is  ap  application  of  their 
work.  Chemicizt  oceanographers  in-' 

•  vestigate  the  chemical  composition 
of  ocean  watier  aiid  sediments  ias  well 
as  chenriical  reactions  in  the  sea., 
Oceanographic  ef^gineers  and  elec- 
tronic specialists  design  and  build  in- 
struments] for  oceanographic  re- 

•se^rch  and  operations.  They  also  lay 
cables  and  supervise  underwater 
construction.      ^  ^ 

Many  other  scientists'also  work  on 
pi'oblems  related  rto  oceans,  but  are 
counted  in  oth|6rfscientific  fields  siijh 
as  biology ^.chethistry,. or  geology. 

.     ^  Places  of  Employment 

*  About  2,700  persons  worked  sis 
oceanographers  in  1976.  About  one- 
half  worked  in  colleges  and  universi- 
ties, and  more  than  one-fourth  for 
the  Federal  Government.  Fede rial/ 
agencies  employing  substantiar  nil m- 
^  h^rs  of  oceanographers  include  the 
Navy  and  the  National  Oceanic  and 
Atmospheric  Administration 
<NOAA).  Sbme^  ocieanograph^s 
wprX  in  private  industry;  a  few^ork  ^ 
for  fishery  laboratories  of  State  and 
local  governments.,    '    ^  ,^ 

Most  (^eanographers  v/ork  in 
■  States  thalf  bprder  on  the  ocean,  al- 
though there  are  sonie  oceanogra-^ 
phers' employed  in  almost  every  . 
^ta^t^.  Four  oyt  of  IftOceapographers 
'work  in  just  three  St^l^$--^alifomia, 
Maryland,  x^nd  Vimnia'     '  ; 

.  1  Training,  Other  Quaiifications, 
\         end  Adviincem^nt  .  ) 

\  *  \  The  m  inimum  requirehient  for  be- 
ginning professional^jobs  in  oceanog- 
raphy is  a  ba(phelor's  vdegree**  with  a 
.  inajbr  in  Oceanjdgraphy,  biSlocy,^ 
,\  earth  or  physical  scfences,  m^je- 
^  matics,  or  engin^ring.  However, 
^mostiobs  in  research,  tea6hing»  arid 
^high-level  positions  in  most  other 
types  of  oceanographic  work  rec^uire' 
;graduate  training^in  Oceajjography  or 
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Fduir  out  of  ton  ocoanpgraphm  work  In  Just  three  Stetee-rCatifomla.  Maryland,  and 

Virginia.  ^ 

"  •    "  ■  '"'-'^  "       ■         '  .  ^  ■■  .  ^  ' 

a  basic *soi<pnce,  and     docljj^ral  de-    ogy,  and  biology.  In  gefheral,  students 

*gree  is  ofti^n  preferred  of  required  illShouU  specialize  in  the  particular 

for  iqiiany  oceanography  pipsition^-  .  .       -  ^ 


^  Ab(t>iit  35  ,coI leges  and  universities 
offered  '  undergraduate  degrees  in 
oceanography  or  marine  sciencek  in 
1976.  However,*  unijergradiiate  tri)in- 
ing  in  a  basic  sci^tce  arid:  a  stAng 
interest  in  oceanography  m^y  be  ad^- 
quat^  pjeparation  for  some  begin- 
ning jobs  and  is  the  preferred  baOk- 
ground  for  grad^u ate  train i/ig'  in^ 
dceanpgrapKyr^''^  ;  >  -  . 
^  .iCoIlege  courses  needed  to  prepare 


.scid|ttK  tha^  closest  to  their  area  of 
oceSBraphic  interest.  For  example,^ 
stu^jPps  iitte^r.ested'  i|i  chemical 
oceanography  tould  obf^iri  a'degree 
in  chemistry^ 

In  1976^,  about  65. colleges  offered 
advanced  degrees  in:  oceanography 
and  rtiarine,  sciences..  In  'graduate 
schools,  students  '  take  advai^ced 
c6tiF'ses|in,  oceanography  andHn*  basic 
sciences.  ^  J:  '  .  »  • 
Graduate  sliklents.  usuaLI}^^  work 


forfraduate  itu^in  *occ^h6grap.hy  jjart  of  the  time  aboai;d  shig,^  w)iere 
include  mathemflq^^physics/che^  they.cio  oceanqgraphic  research  and< 
isti7»  geophysics/ geo]ogy,,mete0roN    beco      famiMar  Avith  the  sea  and: 
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with*  te/hniques    used;   to  obtain 
oceanographic  information.  Univer- 
.  sities  having  oceanographic  research 
facilities  alonj  opr  coasts  offer  sum- 
jner  courses  for  both  .graduate  and 
undergraduate  students.  Oceanogra* 
ers  should  have  the  curiosity  need- 
to  do  research  and  th)e  patience  to 
olject  data  and  condiict  experi- 
ents, 

6eginning«  oceanographers  with 
«  the  bachelor's  degree  usually  start  as 
re^arch  or  iSboratory  assistants,  or 
in  jobs  involving  routing  data  collee"- , 
.tion;  computation,  or  analysis.  NfSkt 
beginning  oceanographers  teceive 
on-the-job  training.  The  extent  of  the 
training  varies  with  the  background 
'I.  and  needs  of  the  individual. 
.  ^    Experienced  oceanographers^often 
;  ^xlirect  surveys  and  research  prograiris 
pr  advs^e  to  administrative  or  su- 
perVistifn^obs  in  research  lal>orajto> 
-  riesL;  ■■'••-"^ '  .  .  ^  .  '  ' 

Employment  Outlook 

Persons  seeking  jobs  in  oceanogra- 
phy rtfjiy  face  competition  through 
the  mid-I980's.  Those^with  a  Ph.  Dv 
decree  should  have  more  favorable 
:  employment  opportunities  than  oth- 
^  efs,  while  those -with  ^less  education 
may  find  opportunities/limited  to  , 
^routine  analytical  work  as  research 
assistants  or  technicians;/Persons 
whacom'birie  knowledge  of  other  sci- 
entific or  engineering  fields  witK 
oceanographic  stliidies  should  have 
better  employment  prospers,  than 
others  w'hose  knowledge  is  limited  to 
oceanogf.aphy. 

Employment  of  oceanographers  is 
expected  to  grow  about  as  fast  as  the 
average  '^for  all  occupations.  This  " 
growth  wll  result  from  i  increased 
awafehess  of  the  need  for  oc^n  re- 
search for  understanding  and  con- 
trolling pollution,  for  recovering  off-  / 
sh(»re  oil  and.tDth^r  natural  resources.- 
'and. for  national  defense,  However, 
gro  wth  in  ^employment  „may  not  be 
rapid  eiTough  to  create  Enough  open- 
ings for  all  those  expected  to  seek 
entr/lnto  this  relatively  small  fle^d. 
Sfnoe'the  Federal  Government  fi- 
nances most  oceano^rdphic  re-" 
^se^areh/ a  large  increase  in  Federal  - 
spendnf^  in  oceanography  could  im- 
prove eniplojj^ent  prospects. 


^     ENVIRONMENTAL  SCIENTISTS 

■  "    ■  •  ^ 

Earnings  and  Working 
Conditions 

Oceanographers    have  relatively 
.  '  ^lii^li  earnings.  Their  average  salaries 
^-.^wjere  more  than  twice  the  average 
;  •  .tceoSived  by  nonsupervisory  workers 
^  fj.    -m  private  industry,  except  farming. 
/  '^"i      vin   1977,  oceanographers  in  the 
V        Federal  Government  with  a.bache- 
.    lor*§  degree  received  starting  salaries 
,  ,  •  *  of  $9,303''or  $1  1,523  #year,  depend- 
.\'ing  ori^  their  college  grades.  Those 
with    master's  degree  could  start  sit 
$1  1,523  or  $14,097;  and  those  with  a 
Ph.  D-  degree  at  $17,056  or  $20,442. 
The  average  salary  for  experienqed 
oceanographers  in  the  Federal  Gotf- 
ernment  in'^1977  was  about  $23,800 
a  year.  . 

Oceanographers  in  educational  in- 
stitutions generally  receive  the  same 
.  salaries  as  other  faculty  members. 
(See  statement  on  College  and  Uni- 


1  . 

versity  TeacherCielsewhere  in  the 
Handbook.)  In  addition  to  regular 
salaries,  many  earn  extra  income 
from  consulting,  lecturing,  and  writ- 
ing. , 

Oceanographers  engaged  in  re- 
search that  requires  sea  voyages  are 
frequently  away  from  home  for 
weeks  or  months  at  a  time.  Some- 
times they  live  and  worjc  in  cramped 
quarters.  People  who  like  the  sea  and 
oceanographic  research  oftdn  find 
these  voyages  satisfying  and  do  not 
consider  the  time  spent  at  sea'^a  dis- 
advantage of  their  wocjc. 

Sources' of  Additional 
Information  . 

For  information  about  careers  in 
oceanography,  contact: 

Dr.  C.  S'chelske^  Secretary,  American  Society 
of  Limnology  and  Oceanography,  Great 
Lakes  Research  Divjtfton,  University,  of 
Michigan,  Ann  Arbor,  Mich.  48109.  ^ 
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federal  Government  career  infor- 
mation is  available  from  any  regional 
office  of  the  U.S*.  Civil  Service  Com- 
mission or  from:  .  *  - 

U.S.  Cixdl  Service  Commission,  Washington 
Area  Office,  1900'E  St.  NW.,  Washing-  - 
ton,  D.C  20415.  • 

The  booklet.  Training  and  Careers 
in  Marine  Science,  is  avaijable  for  fif- 
ty cents  from: 

International  Oceanographu:  Foundationt 
^     3979  Rickehbackcr  Causeway,  Virginia 
Key,  Miami,  Fla.  33149. 

Some  info^rmation  on  oceano- 
graphic specialties  is  available  from 
professional  societies  listed  else- 
where in  the  Handbook.  (See  state- 
ments on  Geologists,  Geophysicists, 
Life  Scientists,  Meteorologists,  and 
Chemists.)  . 

■  i  . 
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I^E  SCIENGE  <}CCUPATIONS 


They  usually  report  the  results  of 
their  research  in  scieqtifiC  journals  or 
before  scientific  groups. 

Soiiie  biochemists  combine  re- 
search >vith  teaching  in  colleges  and 
.universities.  A  few  work. in  industrial 
pi'oduction  and  testing  activities. 


Pla^s  of  Employment 


Life  scientists  stUdy  living  orga- 
nisms at[id  their  life  processes.  They 
are  concerned  with  the  origin  and 
preservation  of  life^  from  the  largest 
^anima)  to  the  smallest  living  cell.  The 
number  and  variety  of  plants  and  ani- 
mals is  so  large,  and  their  processes 
so  varied  and  complex,  that  life  sci- 
entists usually  work  ,  in  one  of  the 
three  broad  areas — agriculture,  biol- 
ogy, ch:  medicine:* 

Life-scientists  teach,  perfoi^m  basic 
research^to  expand  knowledge  of  liv- 
ing ^things,  arfd  apply  knowledge 
gained  from-  research  to  the  solution 
of  practical  problems.  New  flrugs, 
special  varieties  of  plants,  and  a 


velpp  chemical  compounds  for  p^st 
control.  \ 

More  than  3  out  of  4  biochemists 
work,  in  basic  and  applied  res&arch 
activities.  The  distinction  between 
basic  and  applied  research  is  often 
one  of  degree  and  biochemists  may 
do  both  typps.  Most,  however,  are  in 
ba^ic  research.  The  few  doing  strictly 
applied  research  use  the  results  of 
basic  research  to  solve '  practical 
problems.  For  example,  knowledge 
of  how  an  organism  forms  a  hormone 
is  'ujsed  to  synthesize^  and 'produce  > 
hofmdnesx)n  a  mass  scafe: 

Laboratory  .  research  involves 
weighing,  filtering/ distilling,  drying. 


cleaner  environrtient  result  from  the  ^and  culturing  (growing. itiicroorga- 

rfisms;)^^Some  (experiments  also  re- 
quire the  designing  and  constructing 
o^  laboratory  apparatus  or  the  use  of 
rac^oactiye , tracers.  Bio'chemists  use 


...work  of  life  -scieiijtists. 

'  This  chapter  discusses  life  scien- 
tists as  a  group:  It  also  contains  sepa- 
rate statements  on  biochemists  and 
soil  scientists. 


a  vafiety  '*of  instruments,  inclu^rig* 
electron  microscopes  and  centrimg- 
es,  and  they  may  devise* jiew  instru- 
ments and  techhiques  as  needed. 


BIOCHEMISTS 


(D.O.T.  041.081) 

Nature  of  the  Work 

"Biochemists  studjr,  the  chemical 
composition  and  behavior  of  living 
'things/ Since  life  is  based  on  cbmplex 
chefnical  combinations  and  «reac- 
tions,  the^vork  of  biochemists  is.  vital 
for  an'  understanding  of  reproduc- 
tion, growth,  and  he reSi^y. "Biochem- 
ists also  may  study  the^ effects  of 
fpod,  hormones,  or  ^rugs  on  various 
organisms. 

\  *f  he  methods  and  techniques  of 
biocKemistry  -are  applied  in  areas 

^  such  as  medicine,  nutrition,  andragri- 
cultUFe.  For  instance,* biochemists 

.  may^  investigate  causes  and'cure^  far 
diseases,  identify  the  nutrients''neces- 
sary  to^^maintatn  gopd  Ijeiahh,  or  dfe- 
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Many  biochamists  work  in  basic  and  ap- 
piiad  rasaarch  activitlas. 


About  12,700  .biochemists  were 
employ^  in  the  United  States  in 
1976.  About  one-half  are  employed 
in  colleges  and  universities;  ovet  .one-^ 
fourth  work  in,  private  industry,  pri-^ 
marily  in  companies  manufacturing 
drugs,  insecticides,  and  cosmetics; 
some  work  for?nonprofit  research  in- 
stitutes and  foundations;' and  others 
for  Federal,  State,  and  local  govern-, 
ment  agencies.^  Mo&t  government 
biochemists  do  health  and  agricultur* 
^al  research  for  Federal  agencies.  A  . 
few  self-emplqyed  biochemists  are 
consultants  to  Industry  and  govern-  / 
ment. 

Training,  Other  QuaiificationsV 
and  Advancemerjt 

The  minimum  educational  require- 
ment for  many  begimiing  jobs  as 
•  biocjiemist,  especi^ly.in  research  or  . 
teaching,  is  an  advanced  degree.  A  / 
Ph.  D.  degree  is  a  virtual  necessity 
for  persons  who  hope  to  contribute  - 
significantly  to  biochemical  research 
and  ^advance  to  many  management 
:,and  administrative  jobs.  A  bachelor's 
degree  with  a  major  in  biochemistry 
or  chemistry,  or  witji  a  major  In  biol- 
ogy  and  a  minor  in  chemistry,  mky  ' 
qualify  some  persons  for  entry  jobs  as 
rese^rch^ assistants  or  technicians. 

More  than  100  schools  award  the  ' 
bachelor's  degree,  in  biochemistry, 
and  ^nearly  all  colleges  and  universi- 
ties offer  a  major  in  biology  or  chem-"  - 
^istry.  Persons  planiting  careers  as^> 
biochemists,  sg^uld  take  undergrade 
^uate  bourses  m  pherhist^y,  biology,  7^ 
biochemistry,  mathematics,  and. 
physics.         *  '  K.. 

About  ;1 50  colleges-and  univeTsf- 
ties  offer  gradual^e  degrees  in  bio- 
chemistry. Graduate  students  gener- 
ally are  required  tq  have  a  bachelor's 
degree  in  biochemistry,  biology,  ^r 
chemistry.  Many  graduate  «pr6grams 
emphasize  one  specialty  in  biochem- 
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.  istry  because  of  the  faciliiies  or  the 
research  being  done  at  that  particu- 
lar school.  Graduate  training  re- 
quires actual  research  in  addition  to 
advanced  science  courses  so  studentis 
should  select  their  schools  carefully. 
For  the  doctoral  degree,  the  student 
does  intensive  research  and  a '  thesis 

•  Sit 

in' one  field  of  biochemistry.  . 

Persons  planning  careers  as  bio-" 
chemists  should  be  abje  to  work  in- 
dependently or  as  part  of  a  team. 

.  Precision,  keen  powers  of  observa- 
tion, ah  d  mechanical  aptitude  also 
are  important..  Biochemists  .should 
have  Analytical  abilities^  and  curious 
minds,  as  well  as  pa]tience  and  perse- 
v^anoe^p  coifiplete  hundreds  of  ex- 
periments necessary  tp  splve  a  single 
problem.  Thex  should  also  express 
themselves  clearly  when  writing  and 
speaking  to  communicate  the  find- 
ings ofiKheir  research  effectively. 

Graduates  with  ^advanced  degree£< 
may  begin  their  careers  as  teachers 
or  researchers  in  colleges  or  universi- 
ties, in  private  industry,  most  begin 
in  research  jobs  and  with  experieoce 

i^may  advance  to .  positions  tn  which 
they^plan  and  supervise  research. 

New  graduates  wfth  a  bacheldr*s 
degree  Usually  start  work  as  research 
assistants  or  technicians.  These  jobs 
in  private  industry  often  involve  test- 
ing and  analysis.  In  the  diug  industry, 
for  example,  research  assistal^S  ana- 
lyze the  ingredients  of  a  prociucjl  to 
v>erify  and^naintain  its  purity  or  qual- 
ity.  f  . 

|£M(||tannent  Outlook 

/  Jib  cfl^ortunities  for.  biochemists 
with  Advanced  degrees  should  be  fa- 
vorable through  the  mid- 1 980's.  The 
employment  of  biochemists  is  ex- 
pected to  grow^  about  as  fast  as  the 
average  for  all  occupations  during 
this  pepiod.  Some  additional  job 
opemri^s  will  result  each  year  as^bio- 
chemists  retire,  die,  or  transfer  to 
other  "occupations.  Th^-^putlool/  for 
biochemists  is"  based  onfllhe^asstinip- 
tion  thai  researcti  and  ^development 
expenditures,  in  bi8chemi5try^ahd  re- 
lated sciences,  primarily  Jby  thci  Fed- 
eral Government,"  will  increase 
through  the^id-l§80's,  althoiigh  at 
a  slow.er  rate  than  duringnhft  1 960.|&. 
If  actual  exj)enditures  diffex\  signifi- 
cantly from_. those  assumed,  fhe  oiit- 


loo  /for  biochemists  would  be  al-. 
tcjred. 

*The  anticipated  growth  in  this  field 
shoulij  result  from  the  effort  to  find 
.cures  for  cancer,  heart  disease,  and 
-  other  tiiseases,  and  from  public  con-* 
cern  with  environmental  protection. 
Biochemists  will  also  be  needed  in 
4he  drug  and  oth^r  industries  and  in 
hospitals  and  health"^  centers.  Colleg- 
es and  universities  may  need  addi- 
tional teachers  ^  biocheniistry  en- 
rollments continue  to  increiise. 

Earnings  and  Working 
^  ^  Conditions 

Average  earnings  of  biochemists 
were  about  twice  the  giverage  for  all 
nonsupetvisory  worlters  in  private  in- 
dustry, e'xjcept  farming.  According  to 
a  1^976  survey  by  th^  American 
Chemical  Society,  salaries  for  experi- 
enced bioichemists  averaged  $^8,000 
for  tho^e  vOlth  a  bachelor's  "degree; 
$  1 9,000  for  those  with  a  master's  d^ 
gree;  and  $26,000  for  those  with  a 
Ph.  D. 

Starting  salaries  of  biochemists 
employed  in  colleges  and  umver&ities 
''are  contparable  to  thO^S^-for  other 
faculty  members.  (See  statement  on 
college  and  university  teachers  else- 
where in  the  Handbook.)        •      .  * 

Biochemists  in  research  a*id  devel- 
opment, do  mosT.  of  their  work  ip.  a 
laboratory,  but  they  also  may  write, 
-lecture,  and  do,J^ary  research. 

Sources  of  Additional 
information 


For  general  inform^^tion  on  careers 
in  biochemistry,  contact: 

American  Society  of  Biological  themists. 
9650  'Rockville   Pike.   Bethesda..  Md. ' 
20014. 


LIFE  SCIENTISTS 

(D.O.T.  040.081,  041.081,  041.168, 
04I-M  81,  041.281) 


Nature  of  the^  Wdrk  * 

Life  scientists,  wlib  study  al^^s- 
pects  of  living,  organisms,  emphasrae 
the  relationsliip  of  animals  iand  plants 
to  tMir. environment,  ^ 


About  one.-thijd  of  all  life  scien- 
tists are  primarily  involved  in  re-  i 
search  and  development.  Many  con- 
duct basic  research  to  increase  our 
knowledge  of  living  organisms  which 
can  be  applied  in  medicine,  in  in- 
creasing crop  yields,  and  in  improv- 
ing the  natural  environment.  When 
working  in  laboratories,  life  scientists 
must  be  ifamiliaj"  with  resfjafch. tech- 
niques and  complex  laboratory 
equipment  such  as,  electron  micro-* 
scopes.  Knowledge  of  comjputers  also 
is  useful  in  conducting  experiments. 
Not  all  rese^atch,  however,  is  per- 
formed in  laboratorfes.  For  example^  . 
a  bpfai\ist  who  explores  thfe  volcanic  ^ 
Alaskan  ,  valleys"  to  see  what  plants 
row  there,  also  is*doing  reseai;j^. 
^Ipout  one-third  of  alUlife  scien- 
^tiiT^  teach,  in  colleges  or  universities; 
many  also^o  inde(>endent  resea^^. 
Almost  one-fifth  work  in  managc- 
"  ment  or  administration  rangitig  from 
/  planning  and  adpiiilistering  programs 
(for  testing 'foj)ds  and  drugs  to  direct- 
<  ing  activities  at  zoos  or  botanical  gar- 
dens. Some  life  scientpts  work  as 
consultants  to  business  firms  pr  to 
government  in  their  areas  of  special- 
ization, Other§  write  for  technical 
publications  or  test  and  inspect 
foodSr^drugs,  and  other  products^ 
Soifiework  in  technical  sales  and  ser- 
vices Jobs  for  industrial  ^companies 
where,  for  example,  they  depion- 
strate  the  proper  us0  of  new  chemi- 
cals or  technical  ptoducts/ 

Scientists        m^ny  '  life  science* 
4^reas,often  c a n'-lhejb shelves  biplogists. 
Howeveir,^the  m4jw|ty  are  classified 
by  the  tyipe*of  organic  they  stud^  or 
by  the  specific,  activit^i^they  t)erform.. 

J3o/amj/j  deal  |>riij)ia|ily  with  plants 
an^  their  envii^i^^itt5^Some  study 
all  aspects^£plai|g/;]^^ while  others 
w6rk  in  specific  aire^sj^ch  as  identir 
,  fying  and  classifying 'pl^hts  or  study- 
'  ing  the  stftfcture  of  plants  and  plant 
celts.  Other  ^rptanists  concentrate  ort 
causes  and  cures  of  plant  diseases^  o** 

Mgrono/w  15 f5,'.w|io  are  i?on<?erned 
with  the.  mass  development  of  plants, 
improve  the  quality  and  ^ielfl  of 
cfops,^ch  as  corii,  wheat,  and  cot- 
ton,  byndeve^ping  new  growth  meth-^ 
ods  or  by  controlling  disea^e^,  p^stsT  ; 
anji  yJeeds.  They  also' analyze  soils  to 
determine  ways  of  increasing  acreage 
yields  and, ,decrc5.asingasoil  erosion. 
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Horticulturists  wofk  with  orchard 
and  garden  plants  such*' as  firuit  and 
.  nut  trees,  vegetables,  and  flowers. 
They  seek  to' improve  plant  culture 
methods  for  the  beautiflcatibn  of 
.  communities,  homes,  parks,  and  oth- 
er* areas  as  well  as  for  increasing  crop 
.   quality  and  yields. 

'  Zoologists  study  various  aspects  of 
animal  life^its  origin,  behavior,  and 
life  processes.  Some  conduct  experi> 
mental  studies  with'  live  animals  in 
controlled^or^  natural  surroundings 
TWbile  pthers  dissect  arii^|ilg  to  study 
?  "  the  structure  of  their  parts.  Zoolo- 
IP'^.al'c  u^ally  identine^  by  the  ani- 
.  mal  group  studied — ornithologists 
(birds),  iprftjl^^Ibgist^  (insects),  and 
m9nimaIo^8ts>(  m  am  m  als) . 

Animal  husbandry  specialists  do  re- 
"seiuch  on  the' breeding,  feeding,  and 
diseases  of  domestic  farm  animals. 
Veterinarians  study  diseasi&s  and  ab- 
normal functioning  in  animals.  (See 
statement  on  veterinarians  elsewhere 
in  th^  Handbook.) 

Anatomists  study  the  sh-ucture  of  ^ 
organisms,  from  cell  structure  to  the 
formation  I  of  tissues   and   organs.  . 
Man^  specialize  in  human  anatomy. 
Research^  methods  may  entail  dissec- 
tions or  the  u^e°6f  electron  dfljjicro-  / 
scopes:'  * 

Some  life  scientists  apply  their  spe- 
cializefl  knowledge,  across  a  numb^ 
!r  of  areas,  and  m^^  be  classified  by  the* 
functions  perfornied.  Ecologists,  for 
example,  study  i^'e  relationship  be- 
^^tween  organisms  and  their  environ- 
ment, particularly  the  effects  of  en- 
virolimentail  influences  such  as 
rainfall,  temperature,  and  altitude  on 
^^rganisms.  For  example,  ecologists 
extract  samples  of  plankton  (micro-, 
scopic  plants  and  animals)  from  bo^- 
l^ies  of  watei^  determine  the  effects 
jEipf  pollution^  and  ineasure'the  radio- 
-bctive  ooittent  of  fish. ^ 

Embryolpgists  study  the  develp^- 
ment  of  an  animal  frxjtn  a  fei^ilized 
'  egg  tfiVough  'the  hatching  process  or 
gestation  period.  They  investigate 
the  causes  of  healthy  and  abnormal 
d£vel9pment  in  animals. 

Microbio^gists  are  life  scientists 
who  invesfigate  the  growth  and  char* 
acteristi^i^  of  ^icro§copic  orcanisms 
sudh  M  b^ctena,  viruses,  aneTmolds^ 
^They  isolate  and  grpyr  organisms  for 
"iSJose  examination!  under  a  micro- 
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Life  scientlsto  study  living  organisms  and  their  life  procesaes. 


scope.  Xfedical  microbidlogists  are 
concerned  with  the.Telationship  be- 
'  tween  bacteria  and  dfsease  or  the  ef- 
feet  of  an  tibiot^cs  oi^  bacteria.  Other 
microbiologists  may  speciaij^ze  in  soil 
bacteriology  (effect  o^  mi^roorga- 
nisnis  on  soil  fertility),'  Virology  (vi- 
-  ruses),  or  immunology  (mechanisms 
that  fight  infectidns).^  .. 
•  Nutritionists  examine  the  botfily 
processes  through  which  fd^od  is  uti- 
lized and  transformed  into  energy. 
They  le^n  ^hoV^  ^^yitamjos,  nrrinerails, 
;  proteK^;  0n<^  5ilier  Qutrient&abuild^ 
J  antf^  repair  ^]ssues>  ^ 


are  included  in  separate  statements 
elsewhere  in' the  Handbook. 
o  .-  ■     ^  ■ 

Places  of  Employment 

,    An    estimated    20  S'^OOO  persons'. 

_  worke'd  life  scientists  in  1976.  Al- 
most 4d,000  were  agricultural  scien- 
tists, about  1^0,000  w^  biologic^ 

.scientists, < and' about  o5>j000  were 

■  ■    •  .X  ■  >^ 

medical  scientists. 

V  Colleges  and  universities  employ 
nearly  three-fifths  of  all  life  scien- 
tist in  both  teaching  and  research 
is.itMe<^cal  schools  and  hospitals 
;o  emplby^large  numbers  of  medir 


/ShiV/ls\such  a^^  pi^and    cal  investigators.  Sizable  numbers  of 

mon^J^^ejWLtD^^erm'ine  iYkt  eitic\s-0f  '  s{)^cialists  ih  agronomy,  horticulture, 
dru^s,  gases,  poisons,  dusts,  and  oth-    animal  husbandry,  .entomology,  and 


•  er  substances  on  the  functioning  Of 
«  tissues  and  organs.  They  may  deveN 
,  op  ne'i^or  improved  drugs  and  medi- 
.-.rcmes.^      ^i* :■         .  •/  -  '■' 

Pathologists  specialize^^'oin  the  efr 
fects  ©"diseases,  parasites,  and  irt- 
Vject^.on  l^uman  cells«]tissues,  aSd  or*^ 
gabs.  Others  mjiy  l^est^gate  genetic, 
^alriations  cdufif^d  6y  drujgs,  I 

BiqchemistSfi^i'nd  biologica)  o^e'anog' 
\roph^r's\  who  are  also  life*  scientistis, 


related  areas  work  for  State  agricul- 
tural colleges  and  agricultural  experi-y 
ment  stations.  * 

About     1 8,00p     life     scientists ' 
worked  for  the  Federal  G6vernment. 
in  1  ^Jfjyt  thjsse,  over  half  work^d^ 
iient"of  Agyculture^ 
Sets  ^Iso  in  the  Pe- 
Jnt^rior,  a^d^ig  th^. 
RUuteii^  of  fieaith'.^^tate 
^nments  combtneJ|t 


for  the  .t)ei 
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employed  about  22,000  life  scien- 
tists. 

Approximately  40,000  Jife  scienr 
tists  worked  in  private  industry, 
mostly^iii  the  pharmaceutical,  indus- 
trial chemical,  and  food  processing 
industries  in  1976.  About  6,000 
worked  for  "nonprofit  research  or- 
ganizations and  foundations;  a  few 
we're  self-employed. 

Life  scientists  are  distributed  fairly 
evenly  throughout  the  United  States, 
but  employment  is  cencentrated  in 
some  metropolitan  areas — for  exam- 
ple, nearly  6  percent  of  all  agricultur- 
al and  biological  scientists  work  in 
the  Washington,  D.C.,  metropolitan 
area.  Life  sciefpce  teachers  ara  con- 
centrated in  communities  with  large 
universities.        •  ^  ^  ^ 

TrfinlnQt  Other  Qualifications, 
*  Und  Advancement 


Persons  seeking  a, career  in  the* life 
sciences  should  plan  to  obtain  an 
advanced  degree.  The  Ph.  D.  degree 
generally  is  required  for  college 
teaching,  for  irt^ieprnd^nt  research, 
and  for  many  administrative  jobs.  A 
master's  degree  is  sufficient  for  some 
jobs«ip  applied  research  and^ college 
teaching.  A  health  science  degree  is 
necessary  forj5,onie  jobs  in  medical 
reseaf0i  (See  "section  on  health 
occupations  elsewhere  in  the  Hand- 
book.) 

The  iachefcr's  (Jegree  is  adequate 
preparaiibn  forborne  beginning  jobs, 
but  pronft)ti<Jns  often  are  limited  for 
those  whi)  hold  no  higher  degree. 
New  graduates  with  a  bachelor's  de- 
*,greetattj|axt-^ieir  c^refers  in  testing, 
gnd  inspecting  jobs,  br  become  tech- 
nicaL;sales  arid  service  represenjta- 
tives.  Th%y  also  may  become  ad- 
vanced technicians,  particularly  A 
medical  research  or,  with  courses^ 
education,  ^  high  school  biology 
teafcHer.  (See  statemeivt  on  secpnd- 
afy  School  teachers  elsewhere  in  the 
Handbook.)  ^  *  *  ^ 
'  Mq^t  col4cge^  £lnd  universities" of- 
fer, life  s<^.je^ce^^^rx^cu^ums.  how-' 

ever,^  diflfeVertt  ilcii/OflHs  mj^y  empha- 
iize  only  ceVtain  streas  of  life  $c9ence. 
Fof-example,riiberal  arts  colleges 
onay  empfhaijsize  the.  bi6logical  scienc- 
es, while  many  State  universities  and 
•Iqjid-grant  colleges  off^.pr^gr'ams^i^i 
agr^ultural  scienC^.  *  • 


Students  seeking  careers  in  the  life 
sciences  should  obtain  the  broadest 
possible  undergraduate  background 
in  biology  and  other  sciences. 
Courses  taken  should  include  biol- 
ogy, chemistry,  physics,  and*  mathe- 
matics. 

Many  colleges  and  universities 
confer  advanced  degrees  in  the  life 
sciences.  Requirements  for  advanced 
degrees  usually  include  field  work 
and  laboratqi^  research  as  well  as 
classroom  studies  and  preparation  of 
a  thesis. 

Prospective  life  scientists  *  shd'&'ld 
be  able  to  work  independently  or  as 
part  of  a  team  and  m,ust  be  able  to 
communicate  their  fmdihgs  in  clear 
and  concise  language,  both  orally 
and  in  writirfg.  Some  life  scientists, 
such  as  those  cpj^ducting  field  re- 
search in  gemote  areas,  must  have 
good  physical  stamina. 

Life  scientretevwho  have  advanced 
degrees  usually  begin  in^lresearch  or 
teaching  jobs.  With  experience,  the^ 
may  advanpe  to  jobs  such  as  supervp- 
sors  of  research  programs. 

•  Employment  Outlook 

Employipent  opportunities  for  life 
scientists  aje  expected  to  b&good  for 
those  with  advanced  degrees  through 
the  mid-1  980's^but  those  with  Jesser 
degrees  ma)^«gerience  competition 
yfor  available  jws.  Howeverj  a  life 
science  degree  also  is  useful  for  entry 
to  occupations  related  to  life  science 
such  as  laboratory /tgphnolpgy  and 


the  heaith  ca 
ment  in  the 
to  increase 
for  all  occupa 
In  addition,  some  < 


pTktions.  Employ- 
nces  IS  expected 
han  the  average 
over  this  period, 
nitigs  will  occur 


as  life  scielnTCTSrfetire,  die,  or  transfer 
tQ  other  occupations. 

f  Employment,  in  iht  life  sciences 
win  grow  as  a*  result  of  increased 
'   interest  in  preserving  the  natural  fq- 
.  yironment  and-^'a  continuing  interest 
in  medical  research.  Employment 
^opportunities  in  industry  and  govern- 
ment should  grow  as  epvifonmental 
research  and  developiyient  increases 
and  nev^Jaws  and  stanldaYds j)r6tect- 
ing  the  environment  are  enaqted.  Ad- 
dj^ion^riife  siHence  teachfers^A^yjj^be 
n6e<Jed  if  college  and  university  En- 
rollments increase  as,expecte<ti^ 


Earnlogs  and  Working 
Conditions 

Life  scientists  receive  relatively 
high  salaries;  their  average  earnings 
are  more  than  twice  those  of  nonsu- 
pervisory  workers  in  private  industry, 
except  farming. 

Beginning  salary  offers  in  private 
industry  in  1976  averaged  $10,900  a 
year  for  bachelor's  degree  recipients 
in  agricultural  science  and  $10,200  a 
year  for  bachelor's  degree  recipients 
in  biological  science. 

In  the  '  Federal  Government  in 
,'1977,-^life  scientists  havihg-^a  bache- 
lor's degree  couldvb?|in  at  $9,303  or: 
$1U523  a  year,  cfep^nding  on  their 
college  records.  Life  scientists  having 
the  master's  degree^  could  start  at 
$11,523  or  -$14,097,  depending  on 
their  academic  record5^9J'  work  expe- 
rience. Those  having  the  Ph.  D.  de- 
gree could  begin  at^^l  7,056  or 
$20,442  a  year.  Agricufroral  and  bio- 
logical scientists  in  the  Federal  Gov- 
^  ernment  averaged  $2.1,600  a  year. 

Earnings  of  all  life  scientists  aver- 
aged about  $20,300  a  year  in  1976, 
according  to  the  limited  datii  avail- 
able. Life  scientists  who  have  the 
M.D.  degree  generally  earn  more 
.  than  other  life  scientists  but  less  than 
physicians  in  private  practice. 

\lost  fife  scientists  work  in  well- 
lighted,'  well-ventilated,  and  cle^n 
laboratories.  Some  jobs,  howeyer,,re- 
quire  working  outdoors  under  ex- 
treme weather  conditions,  doing 
strenuous  physical  labor. 

Sources  of  Additional 
Information 

Generaf  information  on  careers  in 
the  life  sciences  is  available  from: 

America^n  Institute  of  Biological  Sciences, 
-        1401  Wilson  Boulevard,  Arlington,  Va. 
^    22209.  '    *  / 

Am^can  Siiciety  fbr  Horticultural  Scicnccj^ 
twpnal  Center  for  American  Horticul- 
aR.  tilf^Mt.  Vimori,  Va.  22121. 

* -A^rj|c^  Physiological  Socici§^,  Education 
965a  Rockville  Pike,  Belhcsda, 
20014,/^/ 

l^ial  infbrn)atiori  on  Federal 
Government  q^reers  is  *  available 
from:'  *  .  ^ 

.i;.S.  Civil  Service  Commissk)n,  Washihgtoi? 
•     Area. Office,  1900  E  St. -NW.,  •Washing-'^ 
ton, t>.C.  20415.  < 
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SOIL  SCIENTISTS  : 

(D.O.T.  040.081) 
Jiatur*  of  the  Work 

Because  soil  is  one  of  our  most 
valualtfle  resources,  it  miM  be  used 
wisely.  Soil  scientists  hemfk  accom- 
plish this'  bv^tudytng  the. physical, 

chemical,  bfological,  and  behavioral  V problem.  Many  States,  m  an 


soil  scienti^,  who  have  backgrounds 
in  the  biologioel  sciences,  may  inves- 
tigate the  presence  of  organic  matef^ 
als  in  soils  and  study  the  isffects  of. 
these  organisms  on  plant  growth. 

In  recent  years,  mounting  concern 
over  the  quality  of  water  has  led  to 
rissearch  into  the  causes  of  pollution 
*and  it  has  been  found  that  sediment, 
or  soiL^noff,  is  responsible  for  much 


char^icteristips  of  soils.  A  large  par<t 
of  their  job  is  ipategorizing  sorl%  ac- 
cording to  a  national  classification 
system.  To  do  this,  a  soil  scientist 
-Investigates  the  soils  at  various  plaites' 
witfewi  an  area,  often  taking  samples 


effort  to  comply  with  Federal  anti- 
pollution laws,  now  employ  soil  sci- 
entists to  inspect  large  highway  and 
building  sites  where  vegetation  has 
been  stripped  away,  and  agricultural 


to 


lands  where  fertilizers  have  been  ap- 
alyze  in  the  laborator}^^ Once  Implied,  to  make  sure  proper  erosion 


the  soils  in  an  area  have  been  classi- 
fied, the  soil  i^cientist  prepares  a  map, 
usually  based  on  aerial  photographs, 
which  shows  soil  types  throughput 
the  ace^  as  well  as  landscape  fea- 
tures, such  as  streamy  or  hills,  aind 
physical  features,  such  as  roads  or 
property  boundaries. 

Because  different  types  of  soil  Are 
better  suited  fior  some  uses  than  oth- 
ers, soil  typt^ maps  'are  invaluable 
tools  for  urban  and  regional  ^lannei^'^ 

^concerned  with  land  u^^.  A  planner 
who  may 'wish  to  locate  large  build- 
ings, such  a$  factories  or  apartment 
bifildings,  oh  a  secure  base  would 
look  for  firm\so11s  contafhingxIaV.  In 
contrast,  sandy  soils  drain  much  bet- 
ter thao.  clays,  and  thiis  are  better 
^suited  for  uses  that  require  good 
drainage,  Ispch  . as  farming.  In  addi- 

j  tibn,  a  small  bpt  increasing-number 
of  States  reqiyre  certified  soil  scien- 
tists to  examine  soils  and  defevfinine 
their  drainage  capacities  before  issu- 
ing building  permits^for  lots  on  \yhich 
riisidejices  lising  septic  systems  are  to 

fiesules  the-  many  'soil  "scientists 
w1jd6  afe  employed  mapping  soils, 
some«  conduct  research  \u\o  the 
chemical  and  biological  properties  of  • 
soils  .to  determiiie.  their  agricultural 
uses.  With  the  ^^isiance  of  agricul- 
tural techfjiciansv  they  set  up  experi- 
ments in  which  they  grow  crops  ii 
different  -types  of  soils  to  (letermine^ 
which  are  most  proactive  for  cer- 
tain ;cropsf»' They  also  naay  te$t  the 
^^ffect$  oif  fertiMzers  oh  variolas  types 
of  soils  to  ^yel^p  fertilizers  adapted 


control  methods  have  been  followed. 

Places  of  Employment 

An  e;stimated  2,500  soil  scientists 
were  employed  in  1976.  S^il  scien- 
tists work  all  over  ^he  country,  in 
every  State  and  nearly  every  county. 
More  thaniialf  were  employed  by  the 
Soil  Conservation  Service,  of  the  U:S. 
Department  of  Agriculture.  Some 
.  worked,  for  other  agencies  of  the 
Federal  Government,  State  agricul- 
tural experiment  stations,  and  colleg- 
es'of  ^agriculture.  Others  were  em- 
ployed in  a  wide  range  of  other 
public  and  private  institutions,  in- 
cluding fertilizer,  companies,  private 
resestrch  laboratories,  insurance 
companies,  banks  and  other  lending 
agencies,  real  estate  firms,  land'  ap- 
praisal boards.  State  conseryatron 
departments,  and  farm  mana^mettt 
agencies.  A  few  are  i^ependent 
consultanl^^  and  others  work  foncon- 
sulting  firms.  In  addition,  some  soil 
scientists  worked  in  foreign  countries 
as  research. leaders,  consultants,  and 
agricultural^anagers.  ' 

Training,  Other  QuallflcatloTia, 
and  Adv^ji^gepient 

^rslining  in  a  tT)IIege  ^r  university 
4s  inlfjortant  in  obtaining  etnploy-- 
4  ment  as  a  sojl  scietftist*  For  Federal 
-imploymen^,  tfle*minimum  qualifica- 
tion for  entiQanp<ris'a  bachelor's  de- 
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semester  hours  in  soils.  For  students* 
interested  in  working  in  the  Soil  Cofi- 
servation  Service,  one  of  the  besj^ 
cbjLiTses  of  study  is  agronomy,  the 
study  of  how  plants  and  soils  interact. 
Also,  a  major  ii^  agriculture  may  en- 
able an  applicant  to  find  employment 
with  the  Soil  Conservation'  Service. 
In  addition,  courses  in  chemistry  and 
cartography,  or  mapmaking, 'are 
helpful  to  people  interested  in  this 
career,  and  are  requij^  by  some  em- 
ployers. Soil  scientrars  often  must  ' 
write  reports  deccibing  their  work 
and  thus  need  some  writing  skills. 

Soil  Scientists  who  have  been 
trained  in  both  field  work  and  labora- 
tory research  may  have  the  edge  in  . 
.  obtaining  the  best  jobs,  and  an  ad- 
vanced degree — especially  a  doctor- 
ate degree — may  be  needed  to  ad- 
vance to  the  more  respong 
'  better  paying  research  jol».  Also,  a 
st^ng  background  in  chemi^yy  inay 
be  pecessary  for  obtaining  research 
positrons. 

Many  colleges  and^  universities  of- 
fer fellowships  and  assistant$hi|>s  for 
graduate  training,  or  employ  gr^du* 
ate  students  for  part-time  teachinfl^r 
research? 

A  few  States  now  require  certif^ca- 
.  tion  of  soiI/cientist§  wno  inspe4|^soil 
conditions  prior  to  cO|istruction  ac- 
tivities. 'One.  such  'certification  pro- 
gram requires  candidates  for  certifi- 
cation to  have  a  bachelor's  degree 
aitd  3  ye^  of  experience  as  a  soil 
scientist,  or  a  master's  degree  and  2 
years  of  experience.  In  addition,  can- 
didates must  complete  a  written  ex- 
amination, demonstrating  their 
knowledge  qf  soil^^ience. 

Soil  scientists  often  can  transfer  to 
related  occupations  such  as  land  ap- 
praiser or  fartn  management  a<lv\|5or. 


Employnn^nt  Outlook. 


■  1*5 


One  of  the  msij  or  Objectives  pf-the 
Soil  Conservation  Service  is  t§^xpni-  ' 
'plete  the  soil  classification  surj/ey  of 
"a^ll  rural  lands.  i|^,he  United  Spates. 
This'  program  Includes  s'dil  ^^lassifica- 


jtipn  and  soil  interprefetion  for  use  by 
gree  with  a  ma^^r  in'spil  science  or  in     ^griculturist^ngineers,  and  i«^nd.  [ 
.arciiiely.  related  field  of  stud^^^itjj^se  planne^s.>4||th;ough.  the  hurtb^^ 
30  seifiest.crf  hours  of  course  t^oVfe  in'    of^fioil  scientists  Workington  this  proj-i 
to  particjfilar  ^il^and  to  find  w£y^  to  /the  biplogjcal,  physfcal,  arid  earth    ect  has  not  chajnged  overj|^e  past  ; 
improve  less  p^c^iictiye  soils.  Othen  *  sclenibps,  including  a  rhinimum  of  1^  decad^  about^^lOO  openings  aris* 
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Most  mH  •ei«nll«ls*^iS|lc  for  ^o  Fodoral  Qovommont,  Stato  oxporimontiil  statlont,  ond 
^       Vcpliogoftof  agrieuKuro.  '  r 


each  year  to  repUce  those  scientists 
who' retire,  die-,  or  leave  Soi|{C«n- 
serva|tion  Servjce  for'otii^i^reasC^^: 
In  addition^*  some  employnifent 
growth  may  b(p  expected  iri  ^ate  and 
local  go>^rnthent  ageftbies'^a?  con- 


.;cern  fcMl^llution  aAd  destruction  of 
our  sbiLresourbes  increases.  Emgjioy- 


ment  growth  §]so  is  expected  in  the 
private  sector  of  the  economy,  in 
businesses  siich  as  fertilizer  manufac- 
turers, ajiti  with  lending  institutions 
that  mkke  loans  for  farm  lands,  such 
as  banks,  mortagage  companies,  and 
fife  kisurailce  companies.  Hoover, 
openings  fpr  sg^t^scientist/  m^  not/ 


keep  pace  wjth  the  ||Mmber  af^ 
jobseekers  in  this/ield. 

Earnings  and  Working 
Conditions 

The  incohies  of  soil  scientists  de- 
pend upon  their  education,  profes- 
^stonal  experience,  and  individuai 
abilities.  The  entrance  salan^  in  the  ^ 
Federal  service  for  gradd«  having 
a  3,S.  degree  was  $9,3(J5^in  1977, 
They  may  expect  advancement  to 
$1 1,523  after  1  year  of  satisfactory 
performance.  Those  who  had  out-v 
standing  records  in  college,  or  a  mas- 
ter's degree,  started  at  $  1 1 ,523,  an^ 
coi^d  advance  to  $14,097  after  1 
year.  Further  promotion  depends 
upon  the  individual's  ability  to  do 
high  quality  work  and  to  accept  re- 
sponsibility. Earnings  of  well-<iuali- 
fied  Federal  s<?jrt;*GW^t^^  sever- 
al years  of  experience  ranged  from 
^17,046  to  $28,725  a  year. 

Soil  scientists  generally  spend 
much  of  their  time  doing  field  work, 
which  requires  them  to  travel  ^yithin 
their  area-- usually,  within  a  county. 
During  inclement  weather  they  gen- 
erally work  in  an  office,  preparing 
maps  and  writing  reports.  Research- ^ 
ers  spend  iptich  of  their  time  doing 
experiments,  in  fields  and  greenhous- 
es.   •  • 

a 

Sourcis  of  Additional 
information 

/     •■        ,     '  .  : 

Additional  information  tn ay  b^ob- 
taifled  from  the  U.S.  Givil  ^ervicCN 
Commissidn,  Washington,  D.C. 
20415;  U.S.*  Department  of  Agricul- 
ture, Office  of  Personnel,  Washing- 
ton, D.C.  20250;  any  office  of  the 
Department's  Soil  Conservation  Ser- 
vice; any  college  of  agriculture;  t|pe 
American  SpCiety  of  Agrpnoniy,  677/ 
S.'Segoe  Rd.,  Madisdn,  Wis.  53711;/*^ 
or  the  Soil  Society  of  Aniierioi,  617  ^ 
S.  Segoe  Rd*  Madison,  Wis.  5^711, 
See  also  stafemeftts^  on  ctieini|(t^ 
id  life  scientists  elsewhere  in  the 
%ndbo<^k.  *  '    *  % 
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MATHEMATI^NS 

(D.O.T.  020.088). 


Nature  of  the  Work 

Mathematicians  work  with  one  of 


Mathefiv^ics  is  both  a  science-  and 
a  tool  essential  for  many  Icinds  of 
work.  As  a  tool,  mathematics  is  nec- 
essary for  understanding*^  and  ex- 
pressing* ideas^iri  science,  engineer- 
ing, and.  increasingly,  in  human 
affairs.  Tne  application  of  matheirjat- 

ical  techniques  in  these  fields  h^s  in-  .  .  . 

creased  greatly  because  of  the  wide-  \  a"  scienc- 

spread  use  of  computers,  which.         Mathematicians  today  are  en- 


enable^  m^hematicia<ns  to  solve  com- 
plex problems  rapidly  an^  efficiently, 

'     As  a  result,  persons  trained  in  mathe- 
matics are  employed  in  all  sectors  of 
-  the  economy  including  private  indus- 
try, government,  and  colleges  and 
universities. 

Persons  considering  -  careers  in 
mathematics  should  be  able  to  con- 
centrate for  long  .periods  of  time. 
They  should  enjoy  working  indepen- 
dently wfth  ideas  and  solving  prob- 
lems^'ond  must  be  able  to  present 

^  -  their  findlnj^  in  written  reports. 

^^^'This  sSption^escribes  two  occupa- 
tions^mathem^cian  and  statisti- 
cian. A  statementN^'  actuaries,  a 
closely  related  mathematics^  occupa- 
tion, is  discussed  in  the^s&ction  on 
insurance  occupations.  Entrance  into 
any  of  these  fields- requires  college 
training  in  mathematips^^jFor  many 
types  of  work,  graduate  education  is 
necessary.  ^  ^ 

Many,  other  workers  in  natural 

\  and  social  sciences  and  in  data  pro- 
cessing use  mathematics  extensively, 
although  they  are  not  primarily 
mathematicians.  These  occupations 
are  discussed  elsewhere  in  the  Hand- 
book, as  are  jobs  for  high  school 
mathematics  teachers^  coverefi  in  the 
statement  on  sefcondary  school 
te^ljshers.  " 


gaged  in  a  wide  variety  of  activities. 


ranging,  from  tlie  creation  of 
theories  to  the  translatfon  of  scientif- 
ic and  managerial  problems  into 
mathematical  terms.  ^ 

^Mathematical  work  falls  int^ 
broad ^  classes:  .  theo^-etical  (plB 
'  mathemati(^;jand  applied  mathenia^-' 
igs^  However,  these  classes? ^rfc-^Yidt.- 
sharply  defined  and  ofteri-^bv^ap.^  ^  - 
\  Theoretical  mathematicians  ad- 
vance mathematical  science^y  de- 
veloping new  principles- and  peW  re- 
lationships between  existing 
principles  of  mathematics.  Although 
they  seek  to  increase  basic  knowl- 
edge,without  necessarily  considering 
its  practical  use,  this  pure  and  ab- 
stract knowledge  has  been  instru- 
mental in  producing  many  scientific 
and  engineering  achievements.  For 


^Mathwnatlclan*  should  have  a^jood  knowladM  of  computar^rogrammlng'slnca  most 
. ecomplax^mafhematical  cf  mpuuimn  fa  donojiy  oomputor. 
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MATHEMATICS  OCaJPAJIO^^ 


example,  in  1854  Bernard  R'iemann 
invented  a  seemingly  impractical 
non-Euclidian  geometry  ^hjit  was  t?^ 
lecoirib  part  of  Albert  Einstein's  the-  ' 
of  relativity.  Yearv later,  thisJlhfe- , 
^  ty  contributed  to  Ime  ^creation  of 
^a^oniic.pewer.  T  - 

MathVmaticiaiis  in  applied  wqi-k  - 
^.  ii»c  mathematics  to  develop  thedries; 
^  techniques,  and  approaches  to  solve 
practical  problems  in  business,  gov- 
ernment, engineering,  and  the  natu- 
ral and  social  scieqges.  Their  work 
ranges  from  analysis  of  the  mathe- 
^  matical  aspects  oMaunching  earth 
satellites  to  studie^f  the  effects  of 
•new  drugs  on  disgase^ 
.   Much  work  imapplied  matbemat- 
•  ics,  however,  is  carried  on  by  p^ersc>ns 
other  than  mathematicians.  In  fact, 
the  number  of  ^workers  who  depend 
upon  mathematical  expertise  is  many 
times  greater  Jthan  the  number  actu- 
ally designated  as  mathemathnans. 

Places  df  Employment\ 


jobs,  as  well  as  f»r  most  research    •    V^athemiticrans  need  goodVeason 
positions..  In  itwsf  colleges  ^nd  uni-\  .ijjjg^abijity,  persistence,  and  thecal  ' 
versities,.the  Ph.  Dy^feg^e'/?  neces-S^it^  t<>  ap;5l3^«^ic  principles,  to.  n 
sary^r  ?ull  faculty/statTisy    -  types,  of  pxipblems*   Tha^^^^-^t  be 

.     Although  the  bachelor^  d^vee     able  to  communicate  nn^  11  wijhothejs 
inay  /be  ^adeljua'te*'  p/leparation   for    since  tKey  Often-  "iCisr  Uste^ 

XSQine".jobs  in  pfivate^  industry  and  .  nonmath^ay  n  dcschb^  a 


About  38,000  persons  worked 
mathematicians  in  1976.  Roughly 
three-fourths  of  all  mathematicians 
worked  in  colleges  and'  universities. 
Most  werex  teachers;  some  worked 
mainly  ip  research  and  development 
with  few  or  no  teaching  duties. 

Most  other  mathematiciaris^ 
worked  in  private  industry  and  gov- 
ernment. In  the  private  sector,  major 
employers  were  the  aerospace,  com- 
munications, machinery,  and  electri- 
cal equipment  industries.  The  De- 
partment ot  Defense  and  the 
National  Aeronautics  and  Space  Ad- 
ministration employed  most  of  the 
mathematicians  working  in  the  Fed- 
eral Government. 

Mathematicians  work  in  all  States, 
but  are  concentrated  in  tho^e  with 
large /industrial  areas  an^  large  col- 
lege and  university  enrollments. 
Nearly  half  of  the  total  are  employed 
in  seven  '  States— Galifornia,  New 
York,  Massachusetts,  'Pennsylvania, 
Illjiois,  Maryland*  arid.  New  Jersey. 
Of  the  total,  one-fourth  live  in  three  - 
metropolitan  areas— New  York  City; 
Washinglpn,  D.C.;  and  Los  Angeles- 
Long^each,  California. 

Training,  Other  Qualifications, 
and  Advancemanf. 

^  An  advanced  degree  is  the  basic 
i-equircment  for  beginning  teaching 


abil- 
ew  \ 


to  ^ 
prpb- 


^^overnment,  employers  usually  Fern  in  genprSl  terms,  an.t  effeck  an^ 

■qiiire  an  advanced  degree.  Thrfse     ^"hecR  to  make. sure  th^y.under- 
bachelor's  degree  holders  who  find  "  stan^k the  ^jathemat.cal  solutjgn  that 
jobs  usually  assist  senior  mathemati-     1^  needed, 
cians  by  performing  computations 
and  solving  less  advanced  problems 
in  applied  mathematics.  However,^ 
advancement  often  depends, .q^  " 
achieving  an  advanced  degree.  Othe 

bachelor's  degree  holders  vvlTrk     reiT*       -  ^  ^        .,  tc^or^^-     a  u 
u  x^i^  A    *        -  ■    ,^   /throueh  *the  '  mid-  980  s.   A  though 

search  or  teachhfe'a^sistantflC'm  cqN^  ^        _  ... 

,  u  i  "  •  ;j  ■  ^-'/--the  number  of  degrees  granted  in 

d  universities  while  studying^  -.:-cy'^  "  • 

Cr*|pathematics  each  year  IS  expected  to 

decline,  the  number  of  people^seel?' 


luCion  1 

Employment  putlook* 

Employment  of  mathematicians  is 
pec  ted  to  inprease  nfore  slowly 
an^th^  A^S^ge  for  all  occupations 


leges  an 

for  an  advanced  degree 

The  bachelor's  degree  in  mattie- 
matica  is  pffered  by  most  colleges 
a^nd  universities.  Mathematics 
courses  usually  requ'u-ed  for  a  degree' 
are  apalytical  geometry,  calculus, 
differential  equations,  probability 
and  statistics,  mathem.§jlical  analysis, 
and  moderii  algebra.  A  prospective 
college  mathematics  student  should- 
take  as  many  mathematics  courses  as 
possible  while  still  enrolled  in  high 
school.      '  ^  : 

More  than  400  colleges  and  uni- 
versities have  programs  leading  to 
the  master's  degree  in  mathematics; 
about '150^  also  offer  ,  the  Ph.  D.  In 
^aduate  school,  students  bxiild  upon 
the  basi|^  now  ledge  acquired  in  ear- 
lier stud^.  They  usually  concen- 
trate pn.a  specific  field  of  mathemsft- 
ics,  -'such  as  algebra,  mathematical 
analysis,  or  geometry,  by  conducting 
research  and  taking  advanced 
courses: 

For  work  in  applied  mathematics, 
.  training  in  the  field  in  which  the 
mathematics  will  be  used  is  v^^^ 
portant.-  Fields  in  which  applied 
mathematics  is  used  extensively  in- 
clude physics,  engineering,  arid  op- 
erations research;  of  increasing  im- 
portance are  business  and  industrial 
management,  economics,  stgitistics. 


vlur^' 


ing  employment  is  expected  to  ex- 
ceed job  openings.  As  a  result,  per- 
sons, seeking  employment  ^s 
mathematicians  are  likely  to  face 
keen  competition  throughout  the  pe-  ^ 
r>od.  ,  , 

Theoretical  mathematicians,  wl 
have  traditionalblHbund  jobs  in  c^ 
leges  and  univeRi^ies,  are  expected^ 
to  experience  the  most  difficulty  in 
finding  employment  because  colleges 
and  universities  are  not  expected  to 
increase  their  employment  of  mathe- 
maticians much,  if  any,  beyond  pre- 
sent levels.  ^ 

Holders  of  advanced  degree  in 
applied  mathematics  should  have  the 
least  difficulty  in  finding  satisfa<!tory 
employment.  Altf^jj^h  some  limitefd 
opportunities  may  ^e  available  to 
theoretical  mathematicians  in  non- 
academic  ;areas,  most  employers  will 
seek  applied  mathematicians  who  are 
capabl^  of  applying  their  U3ecia| 
mathematical  skills  td  pi^cticarprob- 
leh»^Private  industry  and  govern- 
mental agencies  will  need  applied 
mathematicians^r  work  in  opera- 
tions research,' numerical  analysis, 
computer  systenn's  prograj^ming,  ap- 
plied mathematical'  physics,  market 
research  and  .commercial  survey^ 
and  as  consultants  in  industrial  labo- 
ratories. Wprk  ih  applied  mathemaij| 

3f 


chemistry  and  life  sciences,  ^nd  the 

behavioral  sciences.  }t:;s /equires  both  a  high  degree  o 

Mathematicians    sl^ould    have    a  mathematical  competence  and  a 

,good  knbwledge  of  computer  pro-*   knowledge  of  the  field  of  application. 

•»grgmnTLing  since,  rriost  complex  :   Although  mathematician  jobs  may 

HMthematioal^^mputation  is  done  be  difficult  to  obtain, 'college  gra^u 
by  computer.' ^S;                              ^  '  ^  "~       ^  '" 


^ates  with  dtjgree$i  in- mafhematics 
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should  find  their  hack^fo^nd  helpful^  math 
for  careers, in  oth^  areas!  Many  jobs  ,  por 
rely'teivily  on  the^ -application  of/  and 


.    mathematical  theories  and  methods 
■^athem  a tfcs  "majors  are^ likely  to  fm^ 

.  bg^ings  in  statistics^ Actuarial  Mfx^rk, - 
c  o  m  p  u  tc^ -^r^gram  mi'n  g  /  sy  ste  m  s 

^  analysis]^ econo/nics,  engineexii^g, 
and  physical  and  life  sciences.  Em- 
.pldyment  opportunities  in.  these 
fields  will  probafely  be  best  for  those 
who  combine  a  major  in  mathematics 
wfth  a  minor  in  one  of  these  subjects 


j/fieit&n^  Employment  in  tlie  Mathe- 
maUcdi  Sciences  is  available,  for  .  50^ 
cents  from':;  . 

American  ilathematic^  Society,  P.O.  Box 


6248.  Providence.^I.  02940, 

Professional  Opportunities  in 
Mathematics  (50  cents)  ^and  Guide 
Book  to'  Depctirtments  in  the  -Mathe-, 
•Nfew  graduates  may  also  Jind  open- #  ma//ca/  Sciences  ($3.00)  are  proVid.- 
ings  as  high  school  mathematics    .ed  by:  . 

Mathematical  Association  of  America,  1^5 
Connecticut  Ave.  NW^  Washington,  D.C. 
.20036 


teachers  after  completing  profession- 
al education  courses  and  other  re- 
quirements>6)r  a  State- teaching  cer- 
tificate. 6^^ggtate merit  on^  secondary 
school  teachers  elsewhere  in  the 
flandbook.) 


Earnings  artd  Working 

Conditions 
* 

In  1976,  mathematicians  earned 
average  salaries  over  twice  as  high  as 
tl^e  average  for  nonsupervisory  work- 
ers in  private  industry,  except  farm- 
ing. Starting  salaries  for^  mathemati- 
cians with  a  bachelor^s  degree 
averaged  about  $  I  1 ,500  a  year. 
Those  with  a  master's  degree  rould 
-  start  at  about*  $  1 4,300  annually:  — 
Salaries  for  new  graduatesliaving  the 
Ph.  D.,  most  of  whom  had  some  ex- 
perience, averaged  over  $20,000. 

In   the    Federal   Governmeht  in 
1977,.^  jnathematicians    having  the 
bachelor's  degree  and  no  experience ^ 
could:  start   at   either  ^^^9, 3 03    or'  ^ 
SI  1,523  a  year,  depending  oli^tfi^iif^l-;^; 
college  records.  Those  with  the  mas- 
ter's degree  could  start  at  $  14,097  or 
^  $17,056;  and  persons  having  the  Ph. 
D.^  degree could  begin  at  either 
$1 7,056 $20,442.  The  average  sal- 
ary for  all-mathematicians  in  the  Fed- 
eral Gpv^pFTment  was  about  $23,100 
m  1977.  •  _ 

Salaries  paid  to  college  and  univer- 
sity mathematics  teachers  are  com- 
parable to  those  for  other  faculty 
members.  (See  statement  on  college 
aiid  university  teachers  elsewhere  in 
the  Handbook.)  ^ 


,  ihcludinrg  career  op-    group  of  people  or  things  by  s.urvey- 
profes&ional  training,'    fng  a  small  portion,  called  a  sample, 
and-univjersities  witif  de- .  rather  th^n  the  whole  group.-  For  ex- 
bgfams.  ,  .        *  ample,v|e'levision  .rating  servfces  ask 

bniy^  few  thousand  Yamifies;  rather 
than  all  viewers,  what  programs  they 
watch, to  determine' thoi  size  of  the 
srudience.  Statisticians  decide  where 
to  get  the  data,  determine  the  type 
and  size  of  thie  sample  group,  and 
develop  the  survey  questiojiriaire  or 
reporting  form.  They  also  preogre 
instructions  for  workers  ^who  willSla- 
bulate  the- returns.  Statisticians  who 
design  experiments  prepafi^  mathe- 
matical models  t6  test  a  particular 
theory.  Those  in  analytical  work  in- 
terpret collected  data  and  summarize 
their  fmdings  in  tables,  charts,  and 
written  reports.  Some' statisticians, 
called  mathematical  statisticians,  use 
matKerpatical  theory  to  design  and 
improve  statistical  methods. 

^cause  the  field  of  statistics  has 
such  a  wide  appHcatlon,  it  sometimes* 
is  difficult  to  distinguish  statisticians 
from  specialists  in  other  fields  who 
use  statistics^  For  example^  a  statistic 
cian  working  with  data  on  economic 
conditions  may  have  the  title  of 
econom^t. 


For  specific  in 
.reers  in  applied 
tact: 


Society  for  Jn^iustri; 
ICS,  33:*S.  17t 
19103." 


rmation  on  ca- 
Mathematics,  con> 


Tid^Appfled  Malhemat- 
St..  Phil^elphia.  Pa. 


For  Federal  Gov^rnment^career 
information*  contact  any  regional  of- 
fice of  the  U.S.  Civil  Service  Com- 
mission or:  «' 

hiteragency  Board  of  U.S.pivIl  Service  Exam- 
iners, 1900  E  St.  NW.,  Washington.  D.C. 
20415.  '  . 


0' 


STATISTICIANS 


(D.O.T.p20.l8'8) 

Nature  oUhe  Work 

Statistic^  are  numbers  that  help  de- 
scribe the  charaK:teristics  of.  the 
world  and,  its  inhabitants.  Statisti- 
ciliPS  devise,  carry  out,  and  interpret 
the  numerical  results'of  surveys  and, 
experiments.  In  doing  so,- they  apply 
their  knowledge  of  statistical,  meth 


Places  of  Employment 

^proximately    24,000  persons 
worked^  as    statisticians    in  1976. 
About  two  out  of  three  statisticians 
were  in  pri^te  industry,  primarily  inf- 
manufacturing,  public  utilities,  fi- 
nancp,  and  insurance  companies*. 
Roughly  one-eighth  worked  for  the  . 
-Federal  Government,  primarily  in 
the  Departments '  of  Comnlerce; 
Health,  Education,  and  Welfare;  Ag- 
ricultVre;^>  and'  Defense.  Others  * 
worked  in  State  and  local  govern- ^ 
ment  and  colleges  and  universities. 
Although  statisticians,  work  in  all 
•parts  of  the  country,  most  are  in 
metropolitan  areas,  and  about/  one* 


ods  to  a  particular  subject  area,  sucT?^f.  ■   •    •  i  kt 

.  _  .   -       .   .     •  _  ^fourth  work   in  three  areas-\New 

V^rk  City;  Washington,  D.C. ;  and 

Los^  Angeles-Long  Beach,  California. 


Sources  of  Additional  ^.  "  • 
Information  . 

Several  'brochures,  .are  available 
that  give  facts  about  the  field  of 

er|c 


as  economics,  human  behavior,  natu 
ral  science,  or  engineering.  They  may 
use  statistical  techniques  to  predict 
pof!>u!ation  growth  or  economic  con- 
ditions, develop  quality  control  tests 
for  ma'nuVactured  products,  or 'help 
business  managers  aTid  government 
officials  make  decisions  and  evaluate 
the  results  ot  new  pyjgrams. 

Often  statisticians  are  able  to  ob- 
tain accurate  information  ^bout.  a 


.  Training,  Other  Qualifications/ 
:   and  Advanc^mi»nt       ^  ^ 

A  bachelor*s  degree  with  a  major 
in  statistic>^5xr  iKathematics  is  the' 
mir^imum^^educational  requirement^ 
fot  T]jany  beginning  jobs  in  stati^ics. 
For  other  beginning  statistical  jobs, 
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i^AAiff^MTia  OOCUPATiONS 


c 


flialittlelans  dtviM,  carry  oul,.and  lnt«rpr«t  th«  numarlcal  rasuKs  of  turvays  and 

•xp#rlmanls.  ^ 


however,  a  bachefqr*s  degree  with  a 
major  in  an  applied  fi^ld  such  as  eco- 
nomics of  nirtural  science  and  a  mi- 
liOr  in  sfatistics  is  preferable.  A 
graduHp  decree  in  mathematics^  or 
^tis4p  is  ess^ential  for  college  and 
^iiversity  teaching.  Most  mathemat- 
Sal  tuftisttcians  have  at^east  a 
chelor's  degree  in  mathematics 


able.  For  many  hiarket  research, 
business  analysis,  and  forecasting 
jobs^  courses  in  economics  and  busi- 
ness administration  are  helpful.  ; 

Over  1 00  colleges  and  universities 
offered  graduate  degrees  in  statistics 
in'  1976,  ^d  many  other  schools 
offered  one  or  two  graduate  level 
statistic^,  -courses.  Acceptance  ,int6^> 


'       /  -  .  ^   373,  : 

tics 'with  knowledge  of  a  field'of  ^p- 
pluj^tion  are  expected  to  ,  be  ^ 
favofable  ^'through  tWfe  mid- 1980*5. 
Be^es  .the  faster  th'Sin  average  . 
growth  expected  in  this  field,  addi- 
tional .statisticians  will  be  needed  to 
ref^lj&ce  those  whip  die!  retire,  or  ^ 
transfer  to  other  occupations.  , 

Private  industry  will  require^ftiJ*^ 
creasing  nun^bers  of  statisticians  for 
quality  control  in  m'anufact 
Statisticians  with  a  knowi^dge^ 
gineecing  and  jthe  physical  scfences^ 
will  find  jobs  worl^ing,  with  scientists  ^ 
and  engineer^  in  research  atid  devel- 
opment.   Business  ..Firms  >^ill  nely 
more  hejvily  than  in. the  past  oYi  stat-  : 
isticians  to  forecast  sales«  analyze 
business*  conditions,  Inodeirhize  ac- 
counting procedures^  and  help  aolve 
management  problems.  .  ^ 

..  Many  fields  such  aa  law  and  history 
are  discoveting  the*  usefulness  of  sta* 
tistics.  As  the  use  of  'statistics  ex- 
pands into  new  ar^a]^,  nior9  statistic 
cians  will  be  needed  to  apply  tbeir  .  l 
special  knowledge.     .  ^  v 

Federal,  State,  'and  Ideal  goveril-^ 
ment  agen<&ies  will  need  statistipians  * 
for  easting  and  new  programs  in 
fields  such  ^social  security, ilea  1th, 
and  education.  Colleges  and  unii^^r*  ^ 
sities  will  epi^foy  others  to  t9ach  a 
growing  nupiber.  of.Mudents,  as^the 
6roader'iiie  of  statistical  methods 
makes  siich  courses  increasingly- ini- 
poftant  to  persons  majoring  itt  fields 
other  than  mathemsttic^  and  statis*  > 
tics.        -  J. 


ERLC 


af^l  an  advanced  degree  in  statistics. 
■  »   AtK)ut  I4|||||^olIege8  and  Mniversi- 
ties  ofRaiied.  statistics  ^s  a  concentra- 
tion for  a  bachelor's  degree  in  1976. , 
'  Many  sctep^.a^tso  oger  either  a  de- 
jree  in  iffithismatScr-oVa  sufficient 
jflbmber  of  courses  in  ^^tistics  to 
qi^alify  graduates  for  beginning  ppsi- 
tions.  Required  subjects  for  statistics 
Majors  include  nrathematics  through 
^differential  Jnd  jAtegriJ^calculus',  sta- 
tistical metlfods,  and|i|pobability  the- 
'  ;^ory.  Courpes  in/poiripiSter  uses  and 
techniques,  if.not  requir are^  high- 
ly recommended.  ForquSUty, control 
positions,  traii^iMln  engineering  or  a 
•  physical  or  bi^ofogical  science  and  in 
the  Application  of  statistical  m<^thods 
.  to  manufactiiriag  processes  ii^esir- 


graduate  ^f^jgrams  doe's  not  require 
an  undergraduate  degree  in  statistics 
although  .a  goo^  mathematics  t>ack- 
ground  is  essential.  -^^ 
Beginning  statisticians  who  have« 
.  only   the'  bachelor's   degree  -  often 
spend  much  of  their  time  performing 
routine  work  under  the  supervision 
of    an,    experienced  statistician. 
Through  experience,  they  may  ad- 
vance to  positions  of  greater  jtechni* 
cal  and  supervisory  responsibility^.  , 
Jlowever,  opportunities  for  promo- 
'  tion  are  best  for  those  wjth  "^vanced 
''degrees.  •  * 


Employment  Oul^bk'^ 


Employment  opgortunities  far  per- 
.^sons  who  combine  training  in  statis* 


Earnings  and  WorklnS. 
,  Condltlona 

.i  '  •■     •  - 

-    In  tlje  Federal^  Government'  in^> 

1977,    statisticians    who    had  the 
bachelor||||||||^egree  and  no  experience 
could   start  at   either  $9,303    or  . 
$1  1,523  a  year,,  depend!^  on  their^ 
college  grades.    Beginning  statisti-  V 
cians  with  the  ihasJer's  degree*^ould-^\.  j 
start  at  $14,097  or*$17,056.   those  «  - 
with  the  Pli.\  D.  could  begin  at^  ' 
$  1 7^056  or  $20,442.  The  average  an^^ 
nual  salary  f6'r.  statisticians  in 
Fedejral^pvemrh^nt  Was  $24,000  in 
1977/.^  ^.   •  '    ,  ,    ^    .  . 

Safartes^n  private  tn^lustry  were  . 
comparable,  to  those  in -the  Federal*.^. 
Goyemment,  accfording  to  the  Ikntt- 
ed  data  available. 
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Statisticians,  employied  by  eolleges ' 
and  universities'  generally  'receive' 
'salaries  comparable        those  p^iid 
?f.  other  faculty  members.   (Sec  state- 
•  ment  oh^ollege  and  university  teach-  ■ 
ers.)  In  addition  to  thefr  rejgular  sala- 
ries, statisticians  i/i  educational 
Institutions  sometimres  earn  extra  in- 
come ^rom  Qutsid^^li^arch. projects, 
'consulting,  and  wnting.  q  « 


Sottrceft  of  Additional  ^ 
Information  ^ 

For  information  about  career  op- 
portunities in  statistics,  contact:^ 

American  Statistical  Association,  806  1 5th  St.» 
NW.,  Washington,  D.C.  20005. 

Facts  on  Federal  Government  jobs- 
are  available  from:  . 


■  •  ■  • . 
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Interagency  Board  of  tj!s.  ChiJ  sfcvice^ExaiH' 
iners  for  Washington,  D.C,  1^  E  St. 
J^W., ^ Washington.  D.C. ^^0414.  ;         .  ; 

For  information  on.  a 'career  as  a 
mathe>natical  statistician^,  (Tontact:  - 

Institute' of  Mathomatical^tisdcs,  1367  Lau^ 
^-el  St.,  San  Carlos,  Cfelif.-94070. 
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Physical  scfentists  ihvestigate  the 
structure  and  composition  of  the 
earth  and  the  universe.  Four  phys- 
ical science  occupa\ioh^*  are  de- 
scribed m  this  sections  astronomers, 

.  chemists,  food  sib ienti^ts,  and  physi- 
cists. Astronomers  study  the  nature 
of  the' universe  and  the  celestial  bod- 
ies, while  chemists  examine  the  c6m-' . 
position  and  interaction  of  substanc- 
es in  the  wortd  around  us.  Food 
scientists  search  for  better  ways  to 
commercially  process  and  preserv.e 
food  -  Physicists  study  the  nuclear 
structure  of  matter  and  its  relation- 
.  .ship  to  ehergy.  A  knowledge  of  the 
physical  sciences  is  also  required-  by 
engineer^,  environmental  scientists, 
and  life  scientists;  these  occupations 
Vare  des^j^ed  in  separate  se(^tions 
elsewhere  in  the  Handbook: 

Many^  physical  scientists  perform 
research  directed  toward  increasing 

'  our  knowledge  of  the  universe.  Phys- 
ical scientists  also  employ  the  Results  ^ 
of  research  in  the  development  of 
nevv  products^  and  product  ion  pco- 
cesses.  Soxa&  physi'cal  stcieotists 
teach  in  collyfeges -and  universities. 
Others,  particularly  chemists  and 
food  scientists,  work-in  production 
^  and  sales-relatfed  activities  in  indus- ' 
try.  •  -  .■  •  ■ 

Many  high  leVel  jobs'in  the  phys- 
ical sciences  require  graduate  educa- 
tioft  and  often  a  Ph.  D.. degree.' 


ASTRONOMERS 

.    '  (D.O.T.02I.088)  ^ 

Nature  of  the  Work/ 

..  Astronom.ei-s  seek  answer?  to  ques- 
v'tions  about  4the  fundamental  nature*^ 
of  the  unfverse,  such  as  its  origin  and^ 
history  and  the  evolution  of  our  splar 


system.'  Astronomers — sometimes 
called  astrophysicists — us^e  the  princi- 
ples of  physis:s  and  mathematics  to 
study  and  determine  the  behavior  of 
matter  ^d  energy  in  distant  galaxies. 
One.  appjication  of  the  information 
<they  gain  is  to  prove  or  disprove 
tlfeoriefe  of  the  liature  of  matter  and 
enepgy  such  as  Eins.te in 's.  theory  of 
'relativity. 

To  Tnake' observations  of  the  uni- 
verse, astronomers  use  large  tele- 
scopes, radiotelescopes,  and  other 
instruments  that  can  detect  electro- 
magnetic radiation  from  distant 
sources.  Astronomers  of  today  spend 
little  time  visually  observing  stars 
through  telescopes  because  photo- 
graphic a^  electronic^  light-detect- 


ing equipment  is  more  effective  with 
dim  or  distant  si%rs,  and  galaxies.  By 
using  spectro'scope^  to  analyze  light  ^ 
from  stars  Astronomers  can  deter- 
miiJe  th^ir  Vhemical  composition. 
Astronomers  also^  ii«e .  radiofeler_  . 
scopes  and  other^lectrpnic  mepn^  to 
observe  radio  waves, ^  X-ra^s,  aTnd 
cosmic  rays.  Electronic  computers 
are  used  to  analyze  data  and  to  soIVe 
complex  mathematical  equations 
that  astronomers  develop<jto  repre-'\ 
sent  various  ^eories.  Com|)Uters  al^o 
are  useful  for  processing  astronoini- 
cal  data  to  calculate  orbits  qf^ster- 
oids  or  comets,  guide  spacecraft,  and 
Work  out  tables  iFor  navigational 
handbooks.  ./  * 
'  Astronomers  usually  specialize  in 
one  of  the  many  ^ranches  of  the 
science  such  as-instruments  and  tech- 
niques, the  sun,  the  solar  system,  and- 
the  evolution  and  interiors  of  stars. 

Astronomers  who.  work  on  o*bler- 
vational  pr6grams  begin  their  studies  ' 
by  decidmg  what  stars  or  other  ob- 
jects to  observe^nd  the  methods  and 
instruments  to  liite.  They  may  need  to 


Almost  all  astronoiTiftrs     meareh  or  t«ach. 
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Training, ^ther  QuaUfi^atlans, 
and  Advancement  ^ 

The  usual  requirement  for  «  job  in 
astronomy  is  a  Ph.  D.  degree.  Per--^ 
sons  with  Mess  education  ma^  qualify 
for  some  jot)s;'  however,  high-level 
positions''  in  teaching  and^  research 
and  advancement  in  niost  areas  arp  , 
open  only  tp  those -with  the  doctor- 
ate.     " ,  .  r       '        -  •      ' ' 

Many*^  students    who.  undertake 

graduate  study  in  astronpm/  have  a 

bachelor^  degree  in  awonomy.  In 

1976,  about  50  colleges  aiid  universi- 

Vi^s  had  pcograms  leading  to  the 

bachelor's  degree  in ,  astronom y. 

However,  students  with  a  bachelor's 

» •)  •     •  . 

degree  in  pHiysics,  or  in  mathematics 

with  ^  physics  minor,  Usually  caii  , 

qualify  for  graduate  programs  in  as- 

^  tron6my. 

About  55  universities  offer  the  Ph. 
D.»degree  in  astronomy.  Yhese  pro- 
grams include  advanced  courses  inv 
astronomy,  physics,  and  mathemat-  . 
ics.  Some  schools  require  that  gradu- 
ate students  spend  several  mdnth§ 
~livorking  at  an  observatory,  la  most 
institutions,  the  work  program  lead- 
ing to  the  doctorate  is  flexible,  and' 
allows  students  to  take  courses  in  ^ 
their  own  particular  area  of  interest. 

Persons  planning  careers  in  astron- 
omy should  have  Imagination  and  an-^ 
inquisitive  mind.  Persevc^rance  and 
the  ability  to  concentrate  on*detajl 
apd  to  work  in^lepehdently  also  are 
important. 

New  graduates  with  a  bachelor's  or 
master's  degree  in  astronomy  usually 
begin  as  assistants  in  observatories, 
plzfnetarijums,  large  departments  of 
astronomy  in  ,  colleges  and  universi- 
ties. Government  agencies,  or  indus- 
try. Some  work  as  research  assistants 
while  studying  toward  advanced  de- 
grees: New  graduates  with  the  doc- 
torate can  qualify  for  teaching  ^nd 
research  jobs  in  colleges  send  univer- 
sities and  f<yr  research  jobs  in  Gov- 
ernment and  industry. 

•       .  '     ■  W 

Enriployment  Outlook 

Persons' seeking  positions  as  as- 
tronomers v?ril|ace  keen  competition 
for,  the  few  available  openings  ex-" 
lected  through  the  mid-l9'80's.  Em- 
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design  optical  measuring  devices  to 
attach  to  the  telescope  to  make  the 
-reifluired -measurements.  After  com-^ 
pleting  their  observations,  they  ana- 
lyze the  results,  present  them  in  pre- 
cise'numericahform,  and  explain 
them  on  the  basis  of. some  theory. 
Astromomers.  usually  spend  relative- 
ly little  time  in  actual  observation^ 
and  relatively  more  time  in  analyzing 
the  liarge  quantities  of  data  . that  ob^ 
servatory  facilities  collect. 

Sonie  astroiiomers  concentrate  on 
theoretical  problems  and  seldom  visit 
observatories.*  They  'formulate? theo- 
ries or  mathematical  models  to  ex- 
plain observations  made  earlier 'by 
Other  astronomers.  These  astrono- 
mers develop  mathematiqal  equa- 
tions usingf  the  laws  of  physics  to 
compute^  for  example,  theoretical 
models  of  how  stars/change  as  their 
nuclear  energy  sources  become  ex- 
hausted. 

Almost  all  astronomers  do  re- 
search or  teach;  those  in  colleges  and 
universities  often  do  both.  In  schools 
that , do  not  have  separate  depart^ 
ments  of  astronomy  pr  only  small  en- 
rollments in  the  subject,  they  often 
teach  courses  in  mathematics  or 
physics  as  weH  as  astronomy.  Some 
astronomers  "^dministfer  research 
programs,  develop  and  design  astro- 
nomical instruments,  and  cjo  consuit- 
injg  work.  ;  t 

Places  of  Employment 

'  Astronomyfs  the  smallest  physical 
science;  only  2,000  persons  worked 
as  astronomers  in, .1976.  Most  as- 
trbtiomers  work  in  college^  and  uni- 
versities. Soir^  work  in  observatories 
operated  by  uniVersitiers,  nonprofit 
organizations,  and  the  Federal  Go-  - 
ernment.  ^ 

The  F«»deral  Government  er - 
ployed  almost  600.  astronomers  ar 
space  scientists  in    1976.  Mc 
worked  for  the  National  Aeronautic: 
^and  Sjpace  Administration.  Oth* 
worked  for  the  Department  of  L 
fense,  mainly  at  the  .U.S.  Naval  C 
servatory  &nd- the  U.S.  NaVal  F 
search'  Laboratory.  A 
astrono'niers  worked. for  firms  in  K 
aerospace  field,  or  in' museums 
planetariums. 


ployment  of  astronpmei*^  is  expected 
to  grow  slowly,  if  at  all,  be<iause  the 
funds  available  for  basic  research  in 
astronomy,  which  come  mainly  from 
the  Federal  Government,  are  not  ex- 
pected to  increase  enough  to  create 
many  new  positions.  lAost  openings 
wiil  occur  as  replacements  for  those 
-who  die  or  retire.  Since  astronomy  is 
such  a  small  profession',  there  will  be 
few  o|>eni4|s  needed  for  replace- 
ments. There  vyill  be  keen  competi- 
tion for  these  openings  because  the 
number  of  degrees  granted  in  astron- 
om^  probably  will  continue  to'  ex- 
ceed available  openings.. 

'  Earnings  and  Working. 
Conditions 

Astronomers  have  relatively  higr 
salaries^  with  average  earnings  more 
thaif  twice  the  average  earnings  for 
nonsupervisory,  workers  in  private  in- 
dustry, except  farming. 

In  the »  Federal  Gbvernmeni  in 
1977,  astronomers  hofding  the  Ph.  D. 
degree  couldNbeginYat  $17,056  or 
$20,442  dependhig-on  .therr  coUege 
record.  Those  having  the  J)achelor's 
degree'  could  start  ^t  $913K)3  or 
$1 1;523;  with  the  master's  degree*at 
$11,5^3^  or  $14,097.  The  average 
annual  salary  fdt^  astroffb^ers  anc 
space  scientists  in  the  fedir^l  Gov 
ernment  was  abput  ^$25, lOj  '  1977. 
Astronomers  teaching  in  c.:.Uege5. 
and  univjjj^^ties  receivec  r^iaries 
equivalent  to  those  of  othe  .acuity 
members.  (See  statement  or  -ollege, 
and  university  teachers  elsewnere  in 
t^  Handbook.) 

Most  astronomers  spend  most  of 
their  time  working  in  offices  or  class- 
rooms, although  astrpnomers'Svho 
make  observations  may  need  trav- 
el to  the  observing  facility  a- d  fre- 
quently work  at  night. 

Sources  of  Additional 
Information 

For  information  on  careers  n  as^ 
tronomy  and  on  schools  of* ering 
training  in  the  field,  conta^^:^ 

American  Astronomical  Society,  21  f  FhzRan- 
'dolph  Rd.;  Princeton.  N.J.  08540. 
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TK^;£(iMMv  wc  >te^c&.%  the  foods  we 
eat,  tho'^lflMesiM  ^mmcIi  we  live — in 
fac!  mfiitiMiiiniii  linr^6lp&make  our 
"  lives  be]§ti|er  fivmi  WB^ix^  care^  l|)  a 
clever ciiMlMaaBK^^ — result,  in  aart, 
from  ther  vuorJ^^pMr  ^^y  c(iemis*s.^''jjt 

cticaf  laifc  ■  new" ^ttfuw ledge  about 
'^^uSstanqes  Thev  itsvelop  ndv  zom- 
^pounds,  sudSMBB  us::j%el  fuel;  imm-Qve 
fqod^§;  ana   r7rai&  rhsthing  "^^al^.  is 
chremicallv  ^t^^^^ki  agamst  fliinma-- 

Over  t:m«4i«i»       lii  cAejEnrfss  *c^ri; 
in  pesear::^  eaoameiTl  f  r^  tti*- 

"-J»ib  rescaa;/ch,  ctmaaiiltk  f^vestigasSt  ♦tai:.  ' 
'  ^  ptoperrss  ^<  nc*     nwpBxuen  of^lt^e^ 

nation     :  iasic^SfKfett  r*^^ 

often  jBH^         :.ital  l  ^:     FoT^*t\  ~xp 
ple^  's}'n'*^t         -  bh'     and  "'i^gj;:; 
b^ve  reaiv  *  if    ^     -^search  m  s«i«^- 
V  ^  molecttc^^  u||jLjng  *  ocmuarsrer 


(polymerization).  In  research  anc 
development,  i^ew  products  are  cre- 
ate or  iinprov^c.  The  process  or 
veloping  af  proauct  begins  w  tr  ae- 
5criptior$  of  the  character ,sti:c:  it 
should  huve.  If  similar  produ  *i';:--st. 
chismists  test  samples  to  c^t'^^rrime 
their  ingredients.  If  po  such  -uct 
exists,  e^cDerimeniation  with  iri^ou^ 
substaascss  yields  a  product  ^  the 
requirec  specincations. 

Near     one-nfth  of  all ,  "liss 
w^^  ir  production  and  ins^'  rion. 
In  proGuctior..  chemiszs  pre^M'^  3i- 
sttjucticns  {  ::.2zch  sneets)  fvyi  y/^^nt 
./^OTkc^     ha:  :necir    the  idpu  .^.nd 
It-  i\f  iTTp^dien-  "      us-.      •  the 

t-c  in 
^^9tes 

Tor  caiaiitv  cmrr-      o  iwet 


ex3LCt  -  mxivig  rme  t^r  tjach 


R^cor^Sii^H  rroorts  sn:^ 


'^J%iaras. 

rc-^Its  of 


vork 


•naricer 


rep  reitfju  leaves 


>ales 

tsr  -?7ical 
>l^hd^«^dics  of  pmeuc:^^  zm- 
. beV  dv^^amists  -^xn  ."Hegf  ind 
^^uhiv  *Ts:sin;s.  Sorr    chemisr  ^re  :on- 


Many  modttrn  i 


induing  plastics  ans 
msareh  In  — 


syiithcflct,  havs  rssultsd  from 


sul^nts  to  private  industry  ixttd  to 
goyemmerit  agencies. 
'  Chemists  often -specialize  tr  untf  of 
the  suirfieids  of  chemistry.  /4ne:^y/i<rc/ 
chemists  determine  the  structure, 
compo^tion,  and  nature  of  substanc- 
es, and  develop  new  techniques^,  .An 
outstanding  example  was  the  anm'ysis 
of  mopit  rocks  by'  aji  internamonal 
team  of  .analytical  chemists.  .6>rya«/c 
chemists  at  one  lime  stud^eoj  uvc 
chemistry  of  only  living  thinp^i.  mit 
this  area  has  been  braadenec^ac  in-, 
dude  all -carbon  comTJOunds.  >Whcn 
combined  with  other  tjlements,.  car- 
bon forms  a  vast  number  of  substanc- 
es. Many  modem  commercial  rimd- 
iicts,  including  plastics^. and  -ffWer 
synthetics,  have  .  resulted  from^  the 
work  o:  organic  chemists.  Inorvmnic- 
chemisis  study  corapoutids  r*her 
than  carbon.,They  may,  for  example, 
develop  materials  toaisejn  solia^tate 
.electronic  components.  Physical 
chf mists  study  energy  transfora- 
tions to  find  new  anc  ber^  e-iergy 
sources.  Increasi' ?  v .  nd^cver, 
^chemi^^ts  consider  t  ^  ^selvc^  mcTXr- 
bers  of  ^lew  specia  *  ^"  that  '^clucsc 
two  of  Ihe  preceding  ^Ids  c-  fnore. 
Biochemists^  often,  cc  sitJarcO  as  ei- 
ther chemists  or^life  icientintji.  are 
discussed  elsewhere  i^^  the  ^antJtHjo*^. 
Some  chemisfs  sp^  'ze  -  the 
chemistry  of  foods  :  strrement 
on  food  scientists  t^ris^  aers  rr  the 
Handbooks) 

Place9°of  EmtHBVfneivt 


Nearly  1 50,000  pe^crrT.s  woiiMed  as 
chemists  in  1976.  Abou:  three-fifths 
of  all/chemist^ork  in  :irivate  r^'dus- 
tpy,  almost  ohfe-half  or  them  ^  ^e 
chemical  manufa^pturing  iniuuary. 

:,Most  others  work  for  comT^^ies 
manufacturing  food,  s^entific  msiru- 
ments,  petroleum,  paper,  and  etlcctri- 
cal  equipment.  ^  ^  - 

Colleges  and"  liniversitici:  em- 
pibyed  25,000  chemists  in  l^'^-t  Aii 
equal  number  worked  for  Stair-  and 
^localo  goverftments,  prima-^''-  in 
health  and  agriculture,  and  fc  Fed- 
eral agencies,  chiefly ,the  Department 

,  of  Defense;  Health,  Education  .  md 
Welfare;  Agriculture;  and  Interior. 
Smaller  numbers  worked  for^ncT' 
profit  research  organizations. 
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Chemists  are  emplpy^cd  uu^II  iNkfU 

of  the  connlry,  buf  tll■|^^l^e^llon^^n- 
.  tratcdjnj^rgejndusiu^  areas.  Ne^- 

ly  one-ft^h  of  all  chem  ists  wrre  lo- 
jcated  ir  fbur  metroT>otttan  atiits— 

New  Y  ^k,  Chicago  Philaouiphii. 

arid  He%^tgKTk:  About  hiaif  worKctd  in 

six  Stives— New  Yo'^*^.  N*i^^  Jersey. 

Calif oriKiw. -Pennsylvania,  v^nir.  and 

Illinois 

TraMiV^  Other  Qaifllllicaitlofft, 
and  Advaneair^ent 

A  tsEicheior  s  degree  wit^  Tiajor 
in  cheftfflistry  or  a  re  lated  'U5*c-rDlin||! 
sufficcmt  '75r  many  "Miginpinp  \ohi  as 
a  chei*-)'^.    Howeve     ^ra^J|:llte  train- 

SI  is  Te:<4^  irec  ":?r  mai  ^  ffMe:arc'> 
lief-'-     -echini:  ni^-t*K?n«?  Begj  mg 
chemtiL>  inou..^  n     e  c  broad  I'^iJk- 
grouJUJ  in  cnrr^iis     .  uwf  good  ^bo- 
O^aJor  skills  . 

About  !J"5col-^gt^  and  uiiiver^ 
ties  offer  ^  oact.,-  'grtje  in 

chemistry.         a<^<li:*  jn  .  Mirer. 
•  courses  in  ^  Taivricr     T'l^'^ar  . 
ganic,  and  p-- sic-i:  J  zn^.  n    , .  u  rui.  • 
graduates  usi^<'    staid'  m.alhcrr:'  -s 
'  axad  physics. 

More  than  :5J    N^JUa^e*;  ar  j  uni 
versities  a^^  arc  ixa  .-ancea  dit'i^ces  in 
chemistry.    In  ^raiuutle  scho.  • 
dents  geaerall'   :?nr    ^Uzr   rr  a  p  .,: 
ticular  subfieK.  o    ^aemisty^^  Rf 
(fuiremehts         tn*   r- riiXer  -  aric 
doctor's  degrs-  JSi-a! I ^      «- jdc  .  :he- 
sis  based  or  maerK:*:drM  '^fl<.u:h. 

Students  planrmp  careers  as 
chemists  should  .  stuidytng  sci- 
ence and  matherrr*'  s  ^'r'^  -  u.'vd 
tiKe  workiiTH  with  v>€ur  r»uir.c  mWi- 
ing  scientific:  apparatus  anc  -f  '^^^m- 
ing  experiments.  «'ur?»i  vci  aiiL 
the  ability  :o  con  Jintra- -  ^>  an 
and  to  woV k  indepc-nn'Ct.i  are  •  ^^cn- 
tial.  Other 'desir3!t5R  >  <  is  -  Je 
an  inquisitive  minci»  arid  igm  i 
Chemists  also  should  hav  aoi  >j  c  ^ 
sight  and  eye-hand  coord'  .» 

Graduates  with  the  tnac  u 
gree- generally  begin  lh>eir  carrr  x  ir 
4gbvemment  or  iyidustr\       ar^  im\i 
or  testing  .products,  wor^^ 'ng  ^     -  ch- 
nical  sa^es  or  service,  or  j:y*i5nTx  j^" 
ior  chemists  in  research  and  cttT^oy 
ment  laboratories.  Many  CTrzniir  r 
have  special  training  and  orenm: 
programs  which  are -conce   esr.  v  v 
the  special  knowledge  needed  ^o-  n 
employer's  type  of  work,  Canaiida'- 


for  az:  ac—i:ced  degree  often  teach 
or  do  -ese::i!  jn  in  collegia,  and  univer- 
sities wnii'^  working  lowsd  ad^  anced 
degree:: 

Beg.--:  nsr:  chemists  v.  *th  the  mas- 
ter's ccrgrr:^  can  usuallv  go  into  ap- 
plied r^rise— h  in  gbvernrrnent  or  pri- 
vate ir  '  iz — .  They  aisc  -nay  qualify 
for  tea^r.^Tx  positions  ir  2-year  col- 
leges'^anc  simne  universitss. 

The  Ph  D.  generall\  ;s  required 
for  basic  -search,  for  caching  in 
colleges  universities  and  for^d- 
vanceme  .cTTTiany  ad-iinistrative 
positions 

EDTSDoyment  Ouiioo^ 

En  .  itnrn  .;U  oppor:i:-::.c:  in 
chen.  are  expected  t*  f^e  :  ooc 
■  -  '^—^a-^s.tes  at  aL  deg'  evels 
:.irouc.'  :t.^  m  >d- 1  980's-  Tv:  rnr}:o\- 
ment  u.  jnem-sts  is  expectea  grov^ 
^bout  as  f^st  as  the  averpp^ 
occiipatic-'s  •luring  this  pinr.^ 


or  ail  ^ 
hou- 
-ated 

as 
o  - 


san  s'of  rt  'w  jobs  will 
3ac    year    in  idditiont  s 

>ar..  openir^gs  wiU  result  — 
;:he-^isi-^  -^T        die.  r- 

T;iis  OLi  '  ^fv    or  chemi^     .  nased 
on  zne  asti    \  anon  tna*  re  t  ::--:^  and 
iev'^lopT-  *t?<  xpenditure^  em- 
ment  a:w:  industry  wili  e:i5e 
•hroagh  "he  Trid-1980's»  aiiHwii^ii 
^slower     «u    nan  during  thr  .  9o< 
[f  actua      xf.nditures  diffe    signi  i 
jantiy  fr:      "hose  assumed,  me  ol 
00k  for  a.ict-rnists  would  be  .aiterec 

Apprcrrrr^^ely  three-fourths  oft 
:al  empir  TT.^nt  is  expected  to  be  ir 
oriv;jte  irr:  -siry,  primarily  in  the  de 
velopmer-    rr  new  products.  In  add 
tion.  inr-  tnal  comtxanies  and  gc 
ernmer    i- >:eicies  '    r  need  chemi. 
:o  heh^  :m      :  problems  related  to  er 
ergy  shortages,  poHutit  n  control,  ^^^^ 
healtr  care^ome  ais(*  wil^  work 
Feder     State,  and  local  crime  lab 
ratona:s.  - 

Lime  growth  in  college  and  un 
versnv  employment  is  expected,^  arr  _ 
comnstition  for  teaching  positicr 
will  re  keen.  (See  state'ment  on  col- 
lege  ind  university  teachers  elscr, 
where  in  t\\e^Handbbo'k^)  .  '  ' 

Some  graduates  will  find  openings 
in  high  school  teaching  after  com- 
plet  ng  prqfessic  al  education 
courses  and  other  requirements  for  a 
State  teaching  certificMe.  They  usu- 


ally are  then  regarded  as  teachers 
rather  than  chemists.  (See  statement 
on  secondary  school  teachers  else- 
where in  the  Handbook.) 

Earnings  and  Working 
Conditions 

Earnings    of   chemists    averagc-id , 
more  than  twice  as  much  as  those  .>f| 
nonsupervisory  workers  in  private 
dustry,  except  farming.  According  :o^ 
tfie  American  Chemical  Societ:> 
salaries  of  experienced  chemists  h  .v 
ing  a  bachelor/s  degree  averages 
S2 1,200  a  year  in  1^76;  for  those 
with  a  master  s  degree.  $22,100: 
for  those  with  a  Ph.  D,,  $25,800 

Private  industry  paid  chemists  v-  rtii 
the  bachelc '  s  degree  starting  sala- 
ries averae  ng  S  i  f, 500  a  year  |n 
1976,;  thos  J  A  itn  the  master's  de- 
gree, $13a:00:  iind  those  with  :l|.e 
.  Ph.  D.,  S18,70(.  .1 

In  colleges  an*- 
erage  ^alarv  of 
ter*s  degr;:e  v. 
those  with  the 
addition,  many  c 
in  educational 
ment  their  regui 


ERJC 


g  cjrtii 


jni  .irsities,  the  av- 
tos^  with  the  mas- 
".003  and  of 
-  ..  $21,00C  In 
•::crrenced  chemsxis 
"^'::rutipns  suppuc- 
i  ^ aeries  With  in- 
come from  consi  mig, I  lecturing,*  and' 
writing. 

Depending  01  i  person's  college 
record,  Jhe  annuii^  tafting  salary  in* 
the  Federal  Gover-i  mejit  in  1977  for 
an  inexperienceci  -hemist  with^  a 
bachelor's  degree  as  either  $9,303- 
or  $1  l,523!^hosi  -ho  had  2  years' 
of  graduate  stUc  couid  begin^^  at 
$14,097  a  yqar.  C-^emists  having  the 
Ph.  D.  degree  could  start  at  $17,056 
or  $20,442.  The  average  salary  for  all 
chemists  in  the. Federal  Goverijfnei\^^ 
in  197-7  was  $19-900  a  year. 
'  Chemists  usually  work  in  modern, 
'well-equipped,  amd  well-lighted  labo- 
.ratories,  offrces.  r  classrooms.  Some 
hazard  is  involve  -  in  handling  poten- 
tially explo^^ive  or  highty  caustic 
chemicals.*  However,  when  safety 
regulations  are  followed,  health  haz- 
ards are  i^egligible.         .  \ 

Sources  of  Additional 
informajlo^ 

General  inforhiatip^h  on  career  op- 
portunities ahd  earnings  for  chemists 
is  available  from:  • 
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American  Chemical  Society,  1155  16th  St. 
NW.,  Washmgto^,  D.C.  20036. 

Manu&cturing  Cheinists  Association,  1825 
Connecticut  Ave.  NW.,  Washington,  D.C. 
26009. 


For  specific  information  on  Feder- 
Government  careers,  contact: 


Interagency  Board  of  U.S.  Civil  Service  Exam-^ 
.     «    inen  for  Washington,  D.C,  1900  E  St. 
NW.,  Washington,  D.C.  20415. 

For  additional  sources  of  infornia-  ; 
tipn«  see  statements  onVbiochemists, 
chemical  engineers,  food  scientists, 
and  the  industrial  chernicai  industry. 
.  Information  on  chemical  technicians 
may  be  found  in  the  statement  on 
engineering  and  science  technicwis.  >^ 


FOOD  SCIENTISTS 

'  (D.O.T.  022.081,. 040.08 ^,  and 
0.41.081) 

Nature  of  the  Work 

*      In  the  past,  consumers  proce^ssed 
most  food  in  the  home,  but  today 

-  industry  processes  almost  all  foods. 
A  key  worker  involved  in  the  devef- 
*opment  and  processing  of, the  lafge 
variety  of  foo(j||^vailable  today  is  the, 
food  scientisi  OT  food  technologist. 

"FooS  scientists  investigate  the 
chemical,  physical,  and  biological 
nature  of  food  and  apply  this  krtowU 
•  edge  to  processing,  preserving,  pack- 
aging;, distributing^  and  storing  an 
adequate*  nutritw^s,  wholesome, 
and  econqmifglAj^d  Wjpply.  About 
three-fifths  br'all/scientrsts  in  food 
processing  woi^  <ih  research  and  de- 
velopment^,  Otherf  ^^rk  in  quality 
assurance  laboratories  oj  in  produc- 
tion or  processing  areas  of  food 
plants.  Some  teach  or  do  basic  re- 
search in  colleges  and  universities. 

Food  , scientists  in  basic  research 
study  the  structure  and  composition 
of  food  and  the  changes,  it  ifnddrgoes 
in  storage  and  processing.  For  exam-  ' 
pie,  they  may  develop  new  sources  of 
proteins,  study  the  effects  of  process- 
ing on  microorganisms,  or  search  for 
factors  that  affect  the  flavor,  texture, 
or  appearance  of  foods.  Food  scien- 
tists who  work  in  Applied  research 
and  development  create,  new  f6ods 


Food  scienUttt  conduct  t«sts  to  Identify 
bacterial  cultures. 


and  develop  new  processing  meth- 
ods. They  also  seek  to  improve  exist- 
ing foods  by  making  them  more  >nu- 
tritious  and  enhancing  their  flavor, 
cplor;  and  texture. 

Food  scientists  insure  that  each 
product  will  retain  its  characteristics 
and  nutritive  value  during  storage. 
They  also  conduct  chemical  and  mi- 
crobiological tests  to  see  that  prod- 
ucts meet  industry  and  government 
standards,  and  fhey  may  determine, 
the  nutritive  contents  bf  products  in 
order  to  comply  with  Federal  *nutri- 
tional  labeling  requirements. 

In  quality  coifitrol  laboratories, 
food  scientists  check  raw  ingredients 
for  freshness,  maturity,  or  suitability  ' 
for'  processing.  They  may  use  ma- 
chines that  test  for  tenderness  by 
"finding  the  amount  of  force  neces- 
sary to  puncture  the  item.^eriodical-, 
ly,  they  inspect  processing  line  op- 
erations to  insure  conformance  with 
government  and  industry  standards. 
For  example,  scientists  t^st  pro- 
cessed foods  for  sugar,  starch,  pro 


involved  in  developing  and  improv- 
ing packaging  and  storage  methods. 

Food  scientists  in  production -pre- 
pare production  specifications; 
schedule  processing  operatioQS, 
maintain  proper  temperature  and  hu- 
nwdity  in  storageyareas,  and' suffer  vise 
sanitation  oper^ons, including  the 
efHcient  and  economical. disposal  of 
wastes.  To  increase  efficiency,  they 
advise  management  on  the  purchase 
of  equipment  and  recommen^*  new 
sources  of  materials, 
i  Some  food  .scientists  apply  their 
kVowleage  in  ^reas  such^^  market 
resea^ECttv  advertising,  aiKl  technical 
sales.)  Others  teach  in  colleges  and 
universities.  '         ^  ■  * 

Places  of  Empioiyment  ^ 

About  "'^OOb  persons  worked  as 
food  scientists  in  1976.  Food  scien- 
tists work  :n  all  sectors  of  the  food 
industry  and  jn  every  State.  The  . 
types  of  products  and  processes  wHh 
which  they  work  may  depend  'on  the 
locality.  Fcr  example,  iti, Maine  and 
Idaho  they  work  y^hh  potato  process- 
ing; in  the  Midwest,  w^ith  cereal  prod- 
ucts and  meatpacking;  and  in  Florida 
and  California,  with  citrus  fruits  and 
vegetables.  • 

Some  food  scientists  do  research 
for  Federa.  agencies  such  as  the 
Food  and  Drug  Administratjon  and 
the  Departments  of  Agriculture  and 

^Defense;  others  work  in  State  fegu  la* 
tory  agencies.  A  few  work  for  private 
consulting  firms  and  international  or- 

,  ganizations  such  asi  the  United  Na- 
tions. Some  tisach  brdo  researcli  in 
colleges  and  universities.  (See  state- 
ment on  college  and  university  teach- 
ers elsewhere  in  the  Handbook.) 


Training,  Other  Qualifications, 
'ihid>Adj^ancem^nt 

A  bachelor*s  degree  with  a  major 
in  food  science,  or  in  one  of  the 
physical  or  life  sciences,  such  as 


tein,  fat,  vitamin,  and  mineral  con-  \  chemistry  and  biology,  is  the  usual 


tent.  They  make<sure  that,  after 
processing,  various  enzymes  are  in- 
active and  microbial  levels  are  ade- 
quately tov^  so  that  the  food  will  not 
-spoil  during  storage  or  present  a  safe- 
ty hazar^.  Other  £opd  scientists  are 


EKLC 


\ 
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minimum  requirement  for  beginning 
jobs  in  food  science.  An  advanced 
degree"*is— necessary  for  maity  jobs, 
particularly ,  research  and  college 
teaching  and  for  some  management 
level  jobs  in  industry. 
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dents  ma- 
usnally  take 
istry,  rriathe- 
sciences 
ess  admin-. 


About 
offered  prog! 
bachelor's 
1976.  iJndergrai 
joring  in  food  sc 
courses  in  physics, 
ma^tic^,  biology,  the  s 
ai^^Kfinianities^  and  b 
isti^ioh,  as  well  as  a  vari^  of  food^ 
science  courses.  Food  scienc^e 
courses  cover  areas  such  as  pre^rva- 
tion,  processing,  sanitation,  and  ni.ar- 
keting  of  foods.  * 

Most  of  the  colleges  and  universi 
ties  that  provide  undergraduate  food^ 
.science  programs  also  offer  aj^- 
^v^nced  degrees.  Graduate  stjprf€nts 
usually  specialize  in  a  partt^ular  area 
*  of  food  science.  Reiquirements  for 
,  the  master's  or  doctor's  degfee  vary 
by  institution,  but  usually  include  ex- 
tensive laboratory  work  and  a  thesis. 
^  People  planning  careers  as  food 
Scientists    should    have  analytical 
minds  and  like  details  and  technical 
work.  Food  scientists  must  be  able  to 
express  their  ideas  clearly  to  others. 

Food  scientists  with  a  bachelor's 
degree  iflight  start  work^  as  quality 
assurance  chemists  or  as  assistant 
production  managers.  After  ^ gaining 
experienty^e,  they  'can  advance^  to 
more  responsibly  nrianagement  jobs. 
A  food  sciejitist  might  also  begii)  as  a 
junior  food  chemist  in  a  researeh^and 
development  laboratory  of  a  food 
company,  and' be  promoted  to  sec- 
tion head  or  another  research  man- 
agement position.-  , 

People  who  have  master's  degrees 
may  begin  as  senior  food  chemists  in 
a  research  and  development  labora- 


;es  and  universities  changing  consumer  preferences  and 
leading  to  the  (food  rtan^ards/  In  addition,  both  pri- 
in  foQd  science  in  vate  housefeolds^and  fpod  service  in 
stitiitions  that  supply  custorMrs  such 
as  airlines  "^anid  restaurant/  will  d 
mand  a  greater  quantit]^  of  proc^sea 
convenience  foods. 

Employment  opportunities  should 
generally  be  favorable  tjhrough  the 
mid- !  980 's^  for  fopd  scientists  Aiih 
''dsgrses  in  food  science.  Qpportuni 
ti£r:  may^ot  be  as  goWi  forVScientists 
wTin  degrees  in  related  fiel^s'^such  a: 
crEsmisjry  or  biology,  ^ood  scientist 
wiin  advanced  degre^ei-  are  exp^ctec 
nave  more  favx^i'rable  opportunities 
tlfen  those  with  only  a  oachelor's  (ie- 
greV  J  .  \ 

ArkiQcreasing  number  of  pjod  sci:;^ 
.entisB^re  expected  la  find  jobs in 
reseapciW  and  product  deM&loprnent. 
In  recQpt^e^rs,  eJC!penditurfi4^  fo'r  re- 
search an(Mevelopment  in  the  food' 
industry  havte^  increased -moderately 
,and  pr^abl^vill  continue  tp  rise. 
Thi^ugh  rese^cch,  new  footls  are 
being"  produced Vrorn^  modifications 
of  wheat,  corn,' r«>e,  and  soybeans. 
For  example^^^-irok  are 
working  to  improve  '^^at"  products 
made  from  vegetable  p5toteins.  There  . 
will  be  an  increased  naed  for  food' 
scientiits  inequality  contr^iind  proi* 
duction  because  of  the  corgblexity  of . 
products,  and  prooessies  ana\the  ap;  • 
plicarion  of  highen  processing^  stan- 
dards and  new  government  regula- 
tions. 
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S20;442.  T  '  '  avr'  'ge  salary  for' ex- 
perienced Mi  ^v?its  in  the  Fed- 
eral-Governr^ 


a  year  in  1 


acaut  $3;i,500 


Fdr  irT:^-mMh' 


"eers  i  n  food 


.science  >u  i 

Institute  c  xi  T  ?chnc«ozi»cti.  Sui^  2120, 

221  '  LaSalif  ^  Chicagc.  III. 
606( 


D.C^  Kfl-'     1      nd.088  ' 

Q  f  3StM  71  a utsr through 

,  «i  r.L^j^  Oil  jcean  depths, 

e-.         \AfefV/  of  :he  family  car 
.  lO ^^^eai:     by  physicists. 
sterT,;;\t;      :)servation  and 
:  '  »om.       iifists.  describe 
«   icai  th^  structure 

-;e  a       interaction  of 
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Earnings  and  Working 
,  Conditions  - 

Food  ^cierftists  had  relatively  high 
lory.  Those  who  have  the  Ph.  D.  de-\  earnings  in  1976,  twice  as  high  as  the 
gPce  usually  begin  their  careers  doing     average  for  all  nonsi|pervisbry  work- 
basic  research  or  teaching.  \^  ers  in  private  industry,  except  farm- 
,    .      '  ing.  Food' scierUists  with  the  bach e- 
Empltiyment  Outlook  lor's  degree  Jiad  average  s^y^tng 
'                '        .\  safaries  of  about  $  1  1 ,3j00  a  ye:^r  in 
Employment  of  food  scientists' is   Vi976.  Those  with  a  master's  degree 
expected  to  grow  about  as  fast  as»the     started  at  about  $13,5.00,  and  those 
average  for  axi  occupations  through, 
the  mid-1980  s.  Most  openings  will 
result  from  the  need  to. replace  those 
who  die,  retire,  or  transfer  to  other 
fields^  although  some  bpenings  will 
^rise  'from  employment  growth. 

Empto^ent  is  expected  to  grow 
as  the  food  industry  responds  to  the 
c.hajler^ge  of  providing  wholesome 
and  ecpnoniical  foods  that  can  meet 


degree 


at 


about 


with  the\  Ph.  1D. 
$17,4Q0.)       .  - 

In  the  Federal  Gpvernme:::t  in 
1977,  food  scientists  with  a  bache- 
lor's degree  could  start  at  $9,3"  3  or 
$11,523  a  y^r,  depending^on  -Jieir 
college  grades.  Those  with  a  master's 
degree  could  start  atj^ll,52r  oj 
$14,097\  and  those  with  the  PL  D*. 
degree  could  begii>  at  $  17,05c  or  ; 


■  Phy^£ists  devel- 
de&cmeiUe  funda- 
d  .  aws  of  nature." 
•    ^-A^-iC-  laws  govern- 
M      ;s  gravity-  elec- 
i.uclear  interiac- 
iiis:overies  and 
nstraice,  the  d^vel- 
riion  therapy  e<^uip- 
des:;roys  h^ r^ f u  1 
lar.  w  ithout  damaging 
IS  resulted  from  what 
iw  about  nuclear  radi- 
.9ist5  have  contributed  to 
;r€ss  in  recent  years  lih 
3s  nuclear'  energy,  elec- 
^      _  ?municatio'ns,  aeTospace, 
ajnd  T^J^i^dtfi  instrumeatatien^ 

Th  rity  of  all  physicists  >Y6rk 

in  reiMSfci.nas-  and  development.  Some 
do  bmrr  vQ^crch  to  increase  scientif- 
ic kr  w!c%i#e.  For  example,  they  in- 
vestisie  h^^undamdntals  of  nuclear 
structure  ni^fJkthe  forces  between  nur 
cleons  (riv.  ikar  dynamics).  Thei 
equipment  *  :ia\physicists  design  fdn 
their  basic  rv-sejOTch  can  often  be  ap.-|^ 
plied  to  otierr  a^eas.  For  example, 
lasers  (devicii:^  th^  amplify  light  and 


Physicist  developiiij  a^atln^  tor  optical  fibers 


-gnetic  waves  m  a  nar- 
iixht  beam)  ^re  utilized 
•ar.'crowave  devices  are 
.s;  anc  measurement 
:Td  ins  'uments  devel- 


siin  _e  all  plxysics  sr  ^cia  est  o 

the  same  fundarnental  : — nciples, 
ph]  ucist's  work  usually  c  '!  iaps  sc 
erai  specialties 

C  -owin^nujwtJers  o:    -^^  sicists.ar 
deists  -an  idetect -and  -s&peciali^g  in  fields  con     ning  ph 
nd  and  number  of  cells  /  ics  and  a  related       .  such 
arpo*unt  of  mercury  or     astrophysics; '  biopn 
physics,  and  geoph 
-eering  oriented  phN  .^i-     mor     the  practical 
ed  research  and  hc^lp^   physicists"  work  hi. 
TTQducts    For  instance,     merced  with  enginee 


CMIIt  oJt;.  'J' 

"  ,v.  iniert? 
kj  r-jrge-7 

^ecmiaue. 

rr.eas-ire  thv 
V   blood  or 
ead  n  fooc 
So  Tie 

•i-'ejop  ne 

'eir  knov  edge  of  solid-state  physics 
to  the  development  pf  transistors^ 
.ind  microcircrjits  used  in  electronic 
equipmen:  that  ranges,  from  hearing 
lids  to  missile  guidances  systenlif 

Many  physicists  teacn\  and  do  re- 
search in  coiieges  and  universities.  A 
;mall  number  jyork  in  inspection, 
quality  control,  and  ot^er  produc- 
tion-related jobs' in  industry.  Some 
Jo  consulting  work. 

Most  pf^sicists  specialize  in  one 
branch  r*more  of  the  science — ele- 
mentar  -particle  physics;  nuclear 
physifc^  atomic,  electron,,  and  mo- 
lecular rnysics;  physics  of  coii^ensed 
matter:  optics,  acoustics,  anA  plasma 
physics:  and  the  physics  pV  fluids. 
Some  specialize  in  a  subdivision' of 
one  of  these  jbranches.  For  example, 
within  solid-state  physics  subdivi-. 
sions  include  ceramics,*crystallogra- 
ohy,  and  seilticonductors-.  However, 
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cs.  ^urth^ 
-oplicatidns 
increas^-'c 
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and  large  college  and  uniV/Crsiry  en- 
rollments. Nearly  onerfourth  cf  all 
physicists  work  in  four  metropolitan 
areas— Washingtojji,  D.C.;  Boston, 
Mass.;  New  Yc  rk,  N.Y.;  and  Los  An- 
geles-Long Be.ach, 'Calif.,^  and  more 
than  one-thirc  are  corfcentratcxl  in 
three  States — California,  New  V.ork.v 
and  Massachusetts. 


Training,  Otfier  QitalifiMtions 
'  and  Advance^jtai^ 


r 


-ng. 


Places  of  EmtTvloyment 

Aoout  4&,000  PL  e  worked  as 
physicist?  ift  1976.  ate  industry 
^ploye^  nearly  o  3ut  three 
physicists,  primaril  ^  companies 
manufacturing  che^r  Is,  e^ctrical 
equipment,  and^-aircr.  md  missiles. 
Many  others  worke  i  hospitals, 
commercial  labjjra  es,  and  in-^ 
dependent  research  c-f  Tizations. 

Nearly  one-half  or  physicists^gr 
taught  or  did  research  r  'colleges  arfa  vid 


Graduate  training  in  "phfsics  of  a 
closefy  related  field  is  almost  essen-  / 
tial  for  most^entr^  level  jobs  In  phys-' 
cs  and  for  advancement^ in  aU  types)'' 
of  work.    The^&ctorate  usually  is 
required  for  fuilPfaculty  status  at  |Md- 
Ieges"and  universities  and  for  indqs- 
..rial  or  government  jo bs^admini^^rr 
ng  research  and  de veloprn ant ' 
urograms.  \>  '  ^ 

Those  having  master's  degrees  ^ 
cualify  for  mczny  research  jobs  in 
private  industr-y  and'in  the  Federal 
Government.  S ome  wKDrk' in  colleges 
and  universities,  ^instructing  and  as- 
sisting in  research^Jjiril^le  studying  for 
their  Ph.  D..  ' 

Those  havirg  balGhelor's  degrees 
qualify  for  some  appljiObd.  research 
and  develops;  snt  j^bs  'ift|pri^  te  in- 
dustry and  ir  the^^Federal  Govern-* 
ment.  Some  are  •jem  ploy  ed  as  re- 
search assistants  in  colleges  and-* 
universities  while  studvjpg  for  ad- 
vanced degrees-  'Many  w^ih  a  bachfe- 
lor's  degree  in  physics  app*y.  thei^ 
physics  training  primarily  in  jobs  jn 
engineering  sf^d  oth^r  scientific 
fiefids.  (See  statements  on  engine^s, 
geophysicists,  programrriers^  and 
systems  analysts  elsewhere  in  the 
Handbook.)  • 
i^Over  800  college?  and  univer^itie^ 
offer  a  bachelor's  degree  in  physics. 
In  addition,  many  engineering 
schools  offer  a  physics  major  as  part 
of  the  general  curriculum.  The  un- 
ergraduate  program  in  physics  pro-^ 
es  a  broad  background  in^the  sci- 
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universities;  some  did  -r.  :  About 
8,000 'physicists"  were  i — loyed  by 
the  Federal  Governme:  in  1 976, 
mostly  in  the  Departni~-ts  of  De- 
fense and  Coriimer^. 

ATlhough  physicists  ar-   employ^   ^ 

in  all  p^rts  of  the  count-^  .  their  em-^*-^1ecular  physics.  Students  also  take 
ployment  is  greatest  i;  areas  that  courses  in  chemistry  an^  require 
have  heavy  industrial  co  ,;^trations     many  courses  in  mathematics.  • 

/ ' 


ence  and  serves  as  a  base  for  later 
specialization  either  in  '^graduate 
school  or  on  the  job.  Some  typical 
physics  courses  are  mechanics,  elec- 
tricity and  rhagnetism,  optics^  ther- 
modynamics, and  atomic  and  mo- 


Aboiit  300  colleges  amr  .injversi- 
*ics  offez  advanced  degrees  in'phys-. 
-t«.  hi^aduate  schoe^  "tfee-student, 
with  Tacidty  guidance.  ^Mially  works, 
in  asoecific  field.  Tht  gr^uate  stu- 
dent. ssfKCially  the  canMt9«ate*for  the 
Ph.  D.  deyree,  spends  d  fsixge  portion 
of  hir  or  ftcr^time  in  rR*«ca»rrn. 

Stiortcnts  planning  a  c;irc~-  in  phys- 
ics «>«xMild  have  an  inouiiauuve  mind, 
ma/>'<ytoaucal  ability  ^m:  imagina- 
tior  Tiiey  should  be  ait^ie  :r  work  on 
thci  "*wn,  since  physwcist^  oarticu- 
lan»  i.  basic  research,  cTter  -  ceive 
on:^-  icnited  supervision 

^*?iys3cists  often  begir  nei-  ^ireers 
^  •wg  routine  laborato-   :as.-*_  \fter 
experience,  the    -:t^  ^s^ned 
'  ure  complex  tasks    n     rri  ad- 
*vance  to  work      'project  Umt^  ^  OT^ 
.  search  directors.  Sonrte  w  top 
.^na^ment  jobs.  Physicist*  who  de- 
vfbop  new  products  frequen  ly  form 
~^ir  own  companies  or      in  new 
Is  to  exploit  their  own  k3-j 

Employment  Out^ 

employment  opporti^^  k>  in 
pjiysics  are  expected  to  ^  ixvorable 
:itt»/iugh  the  mid-I980's  nersons 
graduate  degrees  in  trsics.  Al- 
laisugtu  employment  of  '*'/«5icists  ^s 
expected  to  grow  more  i>^^'  vly  than 
the  average  for  all  occua^^  ons  over 
the  period,  fewer  physics:  are  ex- 
pected to  enter  the  labc  lorce  than 
in  the  past.  The  number  of  graduate 
degrees  ^warded  arinuauy  in  physics 
has  been  declining  ^incs  1970,  and 
this  treiKl  is  expected  to  continue 
through  the  mid-1980's.  M^st  job 
openings  will  ariae  As  ^physicists  re- 


tire,  pic,  o^  Tansfer  to  other  o^cupa- 
^  tions. 

-  Man^  ph^cisU  work  in  research 
and  development  (-R&D).  The  antici 
pated  rapid  icrease  in  RSlD  expen- 
ditures :hro\igh^the  mid-1980*s 
should  rssu::  in  increased  require- 
ments ivj'  physicists.  If  .actual  R&D 
expendii:ire  evels  and  panerns  were 
to  diffe-  iignrficantly  fronr.  those  as- 
sumed aowever,  the  outlook  for 
physicii:    wouid  be  altered. 

Some  rnysicists  with  advanced  de- 
grees w:  be  needed  to  teach  in  col- 
leges ZLn2  univ^rsittes^  bu:  comperi- 
tion  fo-  :nese  jobs  is  expected  |o  he 
keenT^he  number  of  teaching  jobs  is 
expected  to  decline  as  ^e  number  of 
physics  degrees  awarde)d^ falls  over 
the  1976  to  1985  period.  * 

Persons  with  only  a  bachelor's  de- 
gree in  physics  are  expected  to  face 
keen  competition  for  physicist  jobi? 
through  the  mid-I980's.  Some  new 
graduates  will  find  employment  as 
engineers  qr  technicians.  Others  will 
find  .opportunities  as  high  school 
physics  teachers  after  completing  the 
required  educational  courses  and  ob- 
taining a  State  teaching  certificate. 
^However,  they  are  usually  regarded 
as  teachfers  rather  than  as  physicists. 
(See  statement  on  secondary  school 

teachers  elsewhere  in  the  Hai\dbook. ) 

ft  »  ' 

Earnings  and  Working 
Conditions 

Physicists  have  relatively  high  sala- 
ries, with  average  earnings  more  than 
tjwice  those  of  nonsupervisory  work- 
ers rn  private  industry,  except  far; 
ing.  Starting  salaries  for  physicist: 
who^had  a  bachelor's  degree  aver- 
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2ged  about  $I2,6(ft)  a  ;ar  in'manu- 
actunng  industries  tr  976:  a  mas- 
Wc_:egree,  Si3,600  ad  a  Ph..D.. 

V  00. 

T    sending  on  the     college  rec 
ofz:-   physicists  with      achelor's  de- 
L.ifr:  :x>uld  Start  in  the  -ederal  Gov- 
-rrrtentin  ]9"7,  at ermer  $9,303  or 
J  23  a  ypar-  Begin  rang  physicists 
-.r  ':ng>a  master'*s  degre*  could  start 
il  1,523  or  %\kS:^''.  and  those 
ng  the  Ph.  Dt  degr     could  begin 
3^1 7,056  or  S2C     ^2.  Average 
-^mings  for  all  physic    :?  in  the  Fed- 
-  -i  Go  ernmvit        1977  were 
ZZ  .850  a  year. 

.carting  salaries  ^      college  and 

n— /ersity  facilities  fc  rysicists  hav-, 

:-i,a  master*'s  dei:  .-^  averaged 
SI 0,800  in  1976,  anc  -  those  hav- 
ng  the^-.  Dm  $12, 8i  (See  s:late. 
^snt  on  college  and  u::  ersity* teach- 
else  where  in  th*:  Handbook.)' 
viuny  faculty  nhysioisi^  supplement 
thejr. regular  in-'ome*  Ty  working  as 
consultants  inci  takin^  "'h  special  re- 
search projects. 

'  #- 
Sources  of  Aadilionai 
Informanon 

1-    "  *"  ' 
General  inform atic  n  on  career  op- 
portunities in  physics  is  available 

from:  ^  » 

Ame^n  Institute  of  Ph  «cs,  335  East  45th^ 
St.,  New  York  NA  )017. 

For  information  -  Federal  Gov- 
crnment  careers,  cc^^ct:  « 

Interagency  Qoard  of  U.S.  Civil  Service  Exam- 
iners for  Washington.  D.C„  1900  E  St. 
N>\;,  Washington,  D.C  IJAXS.. 
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OTHER  SCIEN^tFIC  AND  TECHtNiCAL 
toCU^ATIONS 


? 


BROADCAST 
TECHNICIANS 


(D.O.T.  194^168,  .28  3,  .282,  ancl 
782;  957.282;  and  963.168  through 
.887)  , 

Nature  of  the^Work  - 

Broadcast  technicians  operate  and 
maintain  the  electronic  equipment 
used  tb  record  and  transmit  radio 
aniJ  television  programs.  They  woEk* 
with  microphones,  s^und*  recorders; 
light  and  sound,  effects,  television 
cameras,  video  tape  recorders,  Xnd 
other  equipment. 

In-  the  control  room,  broadcast 
teichnicians  opSrate  equipment  that 
'  rergulates  the  quality  of  sounds  an(l 
.  pictures  being  recorded  or  broad- 
ca^.  They  also  operate  controls  that 
switch  broadcasts  fpom  one  camera 
or  studio  to  another;  from  film  to  live 
prog^raniming^  or  from  network  to  lo- 


cal  programs.  B}  ^reans  of  ha'nd  sig- 
nals and,  in  t^ev-^jic  ~  .  by  use  Of  tele- 
phone headsets*  give  technical 
directions  u:*  perscmiel  m  the  studip. 

When  evesius*».^icisnde  the  studios 
are  to  be  broadc2Ri  techiiician^  may 
go  to  the  site  and  set  llc.  test,  and 
operate,  the  et;;-  cmemu  After,  the 
broadcast,  they  dj^fmanue  the  equip- 
menixand  return     to  tne  station*! 

As  a  rule,  bro2:acast  :ech^cfans  in 
smaJl  stations  pi:r^n^rTn  a  variety  of 
dutiies.  In  large  .oas  and  in  net- 
works, on  the  .  .r  ?iand,  .techni- 
cians are'  mor^  specialized,  although 
specific'job  as?:»Kniii«nts  may'  change 
from  day  to  c  I  'cm  :. fitter  techni- 
cians mo?litbr  xnd  log  outgoing  sig- 
nals and  are  rednjonsible  for  transmit- 
t e r  K> p e  f  a t  jn  Maintenance 
technicians  se  up.  .maintain,  and  re- 
pair elettrc  -:c  braaiacasting  equip- 
ment. Audio  ntrol  >echnicians  regu- 
late sound  pi,  ;up,  "'^nsmission,  and 
s\yitching,  anu  yid^  control  techni- 
cians regulate  *he  cavity,  brigh"^ess, 
ancf  contrast  of  teiev  ision  pictures. 
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Tlie  iii^'ting  of  television  programs  is 
directed*  by  lighting  technicians.  For 
procrams  originating  outside  the  stu- 
d*.  .  fieid  technicians  set  up  and  oper- 
-a£-  broadcasting  equipment.  /?tfcor</-  , 
ing  techniciayt^operale  and  maihtain 
sound  recording  equipment;  viSeo  re-  •  ^ 
co  rding  technicians  operate  and 
maintain  video  tape  recording  equipr 
ment.  Sometimes  the  term  **engi- 
neer"  is  substituted  for  '^technician.*' 

Places  of  Employment 

*  rrout  22,500  broadcast  techni- 
ci'd-    were  employed  in  radio  and 
'■ele^Tsion  st&tiohs  in  1976.  Most  ra- 
jio  stations  employ  fewer  than  four  . 
-echnicians,  although  a  few  large  * 
ones  have  more  than  10.  Nearly  all 
television  stations  employ  at  least  10 
broadcast  technicians,  and  thos^  Jn  ' 
large  metropolitan  .areas  ^average 
about  30.  In  addition  to  the  technic 
cians,  some  superysory  personnel,  \. 
with 'job  titles  such  as  chief  engineer 
or,  director  of  engineering,  work  in 
engyieerii^  departments.  ^ 

Althougli  broadcast  technicians  ' 
are  employed  ip  every  State,  most 
-^re  located  in  large  metropolitan 
^eas.  The"  highest  paying  and  most 
specialized  job^  are  goncentrated  in 
NevAVork,  Los  Angeles,  and  Wash- 
ington, D.C.-^he  originating  centers 
for  most  of  the  network  program^. 

Training,  Other  Qualifications, 
and  Advancenrent  ^ 

A  person  interested  in  becoiflTng^ a. 
broadcast  technip^ah  should  plan  t(k 
get  a  First  Class  Radiotelephone  Op- 
erator License  from  the-  Federal 
Com  m  unica turns  Commission 
(FCC).  Federair^aw  requires  that 
anyone  who  Iterates  broadcast 
'transmitters 'in  Television  stations 
must  hold  such  a  (license.  The  law 
also  Yequires  that  the  chief  engineer 
of  a  broadcasting  station  hold  a  first 
class  licejf^;  THfe  FCC  issues  a  Third 
Class*  Operator  License,  too,  and 
^QjpEir^  stations  require  all  their  broad^ 
cast  technicians  .to  have  one  or  the 
other  of  these  licenses.-  Applicants 
for  an  FCC  license  must  pass  a  series  . 
of  written  examinations.  XhcSe  cover 
constrUcjtion  and  operation  of  trans- 
missip^r^nd  receiving ";^quipment; 
characteristics  of  electroinagnetic 
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waves;  ana  ^l^siaations  and  practice , 
•^both  Fed^ri^    and  intexnational, 
which  gevfcrr  araadcasting.  . 

Amoni  fuffP^  jrhool  courses,  klge- 
.  bra,  trigone BjesT  ,  physips,  electron- 
ics,  and  either  *jc:ssnces  provide  valu- 
ab^e  bat:^i.2:'"  und  for  persons 
antic ipatiiva!  zzsTtzsrs  in  this  occupa- 
tion. Buildmr^  3iiC.  operating  an  ama- 
teur racDo  statmir'^also  is  good  train- 
ing. TakhJtg^an  electronics  course  iif  a 
^chnicail  scnool  is  still  another  good 
way  to  akj^qmre  the  knowledge  for  be- 
coming 2t<broaacast  technician.  Some 
persons  lain  work' experience  as  tem- 
porary eirploye^s  while  filling  in  for 
regular  rroadcast  technicians  who 
are  on  vaication! 

Many  schools  give  courses  espe- 
cially designed  to^repare  the  studer\t 
for  the  FCC's  first  class  license  test. 
Technical  school  or  college  training 
is  an  aw'.antage  for  those  who  hope 
to  adv;znce  to  supervisory  positions 
•  or  to  mc^more  specialized  jobs  in 
large  stations  and  in  the  networks. 

Persons  with  FCC  first  class  licens- 
es whiS  get  entry  jobs  are  instructed 
and  advised  by  the  chief  engineer  or 
by  other  experienced  technicians 
concerning  the  work  'procedures  of 
^  the  station.  X"  small- stations,  they 
g3he  transmit- 
inical  du- 
instrUctibn  period. 
As  they  acquire  more  oxper^nce  and 
skill  they  are  assighed  to  n^ore  re- 
sponsible job^.  Those  w^ho  d^on- 
strate  above-average  ability  may 
itiove  into  top-l^vel  technical  posi- 
tions, stich  as  supervisory  t^chnic^an 
or  chief  engineer.  A  college  aegtee  iij 
engineering  is  becoipin^  inc/'easingly 
important  for  advancement  to  super- 
visory and  executive  positions. 

r 

EniplbymentTDiu^ook 

I  People  seeking  beginning  job§^^ 
'  broadQ^ast  technicians  face  competi- 
tion,, especially  in  major  metropol|^ 
tan  areas  where  the  nur^^ber  of  quali- 
fied jbbseekers  exceeds  the  number 
of  opening^;  Job  'prospects  may  be- 
better  in  smaller  cities  for  people 
with  appropriate  training  in  electron- 
ics. ^ 
.  Employment  of  broadcast  techni- 
cians is  expected  to  increase  about  as 


may  si 
ter  an 
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fast  as  the  average  for  all  occupations 
through  the  mid-l980's.  Most  job 
openings,  however,  will  resufl'from 
the  need  to  replace  experienced!, 
technicians  who  retife,  die,  or  trans- 
fer to  other  ogcupatjpns. 

Some  ^ew  job  opportunities  for 
technicians  will  ari^e'as  new  radio 
and  television  stations  go  on  the  air. 
Demand  'f6r  broadcast,  technicians  *^ 
also  will  increase  as  cable  television 

.stations  broadcast  more  of  their  owp 
programs.  At  the  same  time,  techno- 
logical .developments  ar^  likely  to 
limit  future  demand;  such  laborsav- ^ 
ing  technical  advance^  as  automatic 

V  programming,  automatic  operation 
loggjng,  and  remote  control  of  trans- 
mitters all  hold  doWn  demand  for  ad- 
ditional technicians. 

Earnings  and  Working 
^  Conditions 

Salaries 'of  beginning  technicians, 
in  commeripal*  radio  and  television 
rangedfpdm  about  $155  to  $215  a 
week  ill  4  976  and  those  of  experi-  ^ 
enced  tecfinicians  from-  about  *$200 
to  $45,0,  according  to  the  liniited  in- 
formation availal>le.  As  a  rule,  tech- 
nicians* wages  are  highest  in  large 
cities  and  in  large  stations.  Techni- 
cians employed  by  television  stations 
usually  are  paid  more  Jfhan  those  who 
work  for  radio  stations  because  tele-  , 
vision>wo,rk  is  generally  more  com- 
plex. Technicians' employed  by  edu- 
cat^3i^a]  broadcasting  stations 
generally  earn  less  than  those  who 
work  for  commercial  station^ 

lyfost  technicians  in  large  stations 
work  a  40-rtout  week  with  overtime 
pay  fpr  additional  hours.  Some^ 
broadcast  technicians  in  the  larger 
cities  worlc  a  37-hp^f  week.  In  small 
stations,  many  technicians  work  4  to 
f2  hours  of  overtime  each  week," 
Evening,  night,  and^we^ltend  work 
frequently  is  rfecessary  since  niiany 
^  sjatibns  are  on  ihp  air  as  many/as  24 
hours  q  day,  7  days  a  week.  Network' 
tecfinician^nr\ay  occasjpnally  have  to  , 

/^ork  .continuously  for  many /hours 
ai>^under  grea\^'pressure  in  or<ier  to  ^ 
nieet-br6adcast  dea^ilines. 

Technicians  generally^  wark';in-^' 
doors  in  pleasant  surroundings^.  The 
work  is  intqqesting,  and  the  duties  are 


varied.  When  remote  pickups  are  ■ 
made,  however,  technicians'  may 
work  out  of  doors  at  som^  distance  . 
from  the  studios,  under  less  favorable 
conditions.  *  -  * 

Sources  of  Additional 
•  Information 

For  ^gjifornriation  about  radiotele-  ^ 
phone  t)perato'rV  examinations,  and 
guides  to  study  for  them,  write  to:  * 

Federal  -Communicalions  Commission,  Waish- 
ington,  D.C.  20554.  *  ,  'I 

For  information  ^'n  careers  for 
broadcast  technicians,  Nvrite  to: 

National  Associatipn  of  Broadcasters,  177  1  N 
St.  NW.,  Washington,  D.C.  20036.  • 

Corporationf  for  Public  Broadcasting,'  1111 
16th  StV^W.,  Washington,  D  C.  20036. 


DRAFTERS 

(D.O.T.  Oai.281,  002.28jYo03.28I, 
^    005.281,007.281,010.281,  • 
014.281,  and  017.)  •  ^ 

Nature  of  the  Work  ^ 

When  building  a  spa^e  capsule,  ' 
television  set,  or  bridge,  workers  fol- 
low drawings  that  show  the  exact  di- 
mensions and  specifications  of  the 
entire  object  and_  each  oT  its  parts. 
Workers  who  draw  these  plans  ar^ 
drafters.       '  ^  ' 

^  Drafters  prepare  detailed  drawings 
based  gn  rough  si^etches,  speciOca- 
tions,  and  caJulations  nxade  by  scien-' 
'tists,  engineers,  architects,  ^nd  de- 
Signers.  They  als*  calculate  the 
strength,  quality,  quantity,  and  cost 
of  materials.  Final  drawings  contain  a 
detailed  view  of  the  object  from  all " 
sides  as  well  as  specifications  for  ma- 
terials to  be  used,  proc^dure^  fol- 
lowed, apd  otji^r  information  to  car- 
ry .out  the  job.  ^ 

In  preparing  drawings,  dcafters  use 
compasses,  dividers,  protractors,  tri- 
angles, and  other  drafting  devices. 
They  also  use  engineering  hand* 
t)ooks,  tables,  and  calculators  to  help  ^ 
.solve  technical  problems. 

Drafters  are  classified  according  to 
the  work  they  do  or  their  level  oT 
responsibility.  Senior  drafters  tj^^s- 


OTHER  SCIENTIFIC  ANP  TECHNICXL  cJCCUP^ONS- 


Dnnmf  may  •p«clailz«  in  roachanlcal,  ela^cal,  aardnaut|ical,  atroctt^ral,  or  architec- 

turai  drafting. 


7 

^late  341  engineer's  or  architect's  pre- 
limin^y  plans  into  dqsign  *Mayout^" 
(scale  drawings  of  the  object  to  be 
built)  ,  DetaUers  draw  each  part 
shown  on  the  layout,  and  give  dimen- 
sions, materials,  and  other  infor^^ 
tion  to  make  the  drawing  clear  and 
comj^ete.  Checkers  carefully  exam- 
ine drawings  for  errors  in  cornputjing 
or  recording  dimensions  and  specifi- 
-  cations.  Under  the  supervision  of  ex- 
'>perienced  drafters,  /racers  make  mi- 
nor corrections  ahd  trace  drawings- 
for  reproduction  onjjaper  or  plastic 


'  Training,  Other  QuallJIcatlons,^ 
^ncf  Advancement 

Persons  tntereste.d  in  becoming 
drafters  can  acquire  the  .necessary 
training  in  technic.arinstitutes,  junior 
and  community  colleges,  extension 
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as  juni6r  drafters.  After  gaining  expe-^ 
rierice,  they  may  aci^^ance  to  che'ck- 
ers,  detailers,  senior ^raTfers,  or  -su- 
^tf^visors.  SYmSfefl^ay  ^econrve 
independent  d^sig^^s.  GoQrsej  io 
ejVgineering  and  mathematics  some- 
times enabl^  drafters  to  trartsfer  to 
engineering  positions.      -     .  '  , 

Employmerit  OiaiooK^ 

Employment  of  drafters  is  expec^ 
ed  to  increase  faster  th^n  theaver^ef 
for  all  occupations.  This  gfrowth,- 
along  with  the  nped  to  replace  thtJS^ 
who*  retire^die,;Of  mpve  into  other 
fields  of  vJWk,  should, provide^favor- 
able  job  opportiTnities'  through  tli^ 
mid-1980's.  Holders  of  dn  associate 
(i-year)  degree  in  drafting  will  haa^e 
the  best  prospects^ .Many  large  em- 
ployers already  req^uire  postsecon- 
dary  technicaCveducation/ though 


film. 

Draftiers  usually  specialize  in  a  par- 
ticular fieli'-of  work,  such  as  me- 
chanical, electric^  electronic,  aero- 
nautical, structural,  or  architectural 
drafting. 


divisions  of  universities,'  and*vo^a-^^^Jgw«llrqL^!^Hfled  high  school  graduates 
tional  and  technfcfal  high  schoojs,  \y1io  have  studied  drafting  may  find 
Some  persons  receive  training -and  opportunities  in  sorne  typ^s  of  jobs, 
experience  ^n  the  A^rned  ftrces.'  Enjployment  of  dr^ifters  is  expCct- 
Others  qualify  ^Tiroiigh  on-the-job  .  ed  to  rise  .rapidly  as  Sf  result  of  the 
.training  programs  combined  wUh  increasingly  complex  design  prob- 
part-time, schooling  pr^3-  to  4-yeaf,  lenl^  of  modern  productSs  and  pro- 
'apprenticeship  programs.        -  'cesses.  In  addition,  m'ore  supjioit 

Training  foe  a  career  in  drafting,  jpersonnel  will  be  needed  as  the  em-j- 
whether  in  a  high  school  or  posthigt^^  ployment  of  engineers  andysdentistsr 
school  program,  sh<juld  include     grows,  Photoreproduction  of  dr^wV 

ings  and  expanding  use  of  electronic- 
drafting  equjpmenrt  and  computers, 
however,  will  reduce  the  need  fdn 
less  skilled  drafters. 


Places  of  Empfoyment  , 

r 

About  320,000  persons  worked  as 
drafters  in  I  976— more  than  9  out  of 
10  worked  in  private  industry.  Engi- 
^neering  and  ari:hitectura!  firms  em^ 
ployed  about  3  ou^  of.thv  10.  Othe? 
major  employers  included  the  fabri- 
cated metals,  electr 


courses  iri  mathematics,  physicial  sli 
en^es,  mechanical  drawing,  and 
drafting.  S^op  practices  and  shop 
sldlls  also  are  helpful  since, many 
hig^h'er.-li^verdrafting,  jobs  require 
knowledge  of  manufacturing  or  con- 
struction methods.  Many  technical 
schools  offer  courses  in  structQral  de-^ 
sign,  architecturaMrawing,  and  engi- 
neering or  indiilstrial  technology." 

'raose  planning  careers  in  drafting 
stiould  be  able  to  do  freehand  draw- 


trical  equipment,  \mgs  of  three-dimensional  objects  and 

.  ntachinery,  and  construction  indus-  also  detailed  work  requiring  a  high, 

tries.              '  degree  of  accuracy.  Thej^should 

^bout  20,000  drafters  worked  for  have  good  eyesight  and  gianual  dex- 

Federal/ State,  and  local  govern-  tepity.  In  addition^  they  should  be 

mAits  in-*  1976.  M^st  drafteVs  in' the  ^le  td  function  as*  part  of  a' team 

Federal  Government  worked  for  the  ^ince  they  'work  directly  with  engi- 

DeTense  Department;  those  in  State  .neers,  archileQt^and  skilled  work- 


and  local  governments  wer^mainly 
in  highway  and  public  works  depart- 
ments. Another  several  thousand 
drafters  worked  for  coUe^jps  and  uni- 
^eYsities  and^ionprofit  brglnization^.* 


ers.  Artistic  ability  is  helpful  in  some 
specialized  fields.     •  v 
High  school  graduates  usually  star4 


^Earnings  and  Working 
'  Conditiona 

In  private  industry^,  tracers  aver- 
aged about^<^,400  a  ^eaf  in  1976, 
while  more  experienced  drafters  av- 
eraged between  $9,800  and*$  12,000 
a  year.  Senior  drafters  averaged 
about  $  1 5,300  a  year  in  1976.  On  the 
,  jiverage,  experienced  drafters  earn 
about  one  ancf  one-half  times  a|^ 
iViuch  as  the  average  earnings  of  non-^ 
Supervisory^  worke/s  in  private  indus- 
try, except  farming. 

The  Federal  Government  paid 
drafters  having  an  associate  degree 
starting  salaries  of  $8,316  a  year  in 
1977.  Those  with  less  education  or 


out  as  tracers.  Those  having  posthigh  ^experience  generally  stafipd  -  at 
school  technical  training  may  begin     $7>408.  The  javerage  Federal.  Gov-^ 
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:  ernment  s^lar^  for  aH  drafters  was 

1  a!fc)0}it:$  11  ^00  a  y^r. -  i-  J  -  *. 
' '  Although  drafters  usually  .work  in 
.  Well-ti^te(f    and     weU- ventilated 


In  research  and  devei9pment;  one 
of  thy  largest  areas  of  employment, 
technicians  seP^p  "^experiments  aJrd 
calculate- the  results  using  complex 


rooms,  th^y  often  jnust.' sit  for  long^  .  instrumfefrti.  They  also  assist  engi- 


p^riods  of  time  doing  very  detailed 
wprlci  •  Occasionally^  iSraftcrs  raay 
visit  other  offices  or  construct ian 
sites  ; to  gainvtjrst-hand  inforni'at4Qh 
.about  a  certain  assignment. 


SoufeM^of  Additlonat 
Information  . 


'  Gejyi^fal  informatipn  oh  careers  for 
^drafters  IS  available  from:  - 

^^6fi^\  Institute  for  f>esign  aji|d  D^afttn$i 
l9  Pricel^.7BartlesvilIe;OI(Ja.  74003. 

International  Federation  of  Professional  and 
Technical  Engineers,  J 126  16th  St.  NW.. 
Washington,  D.C.  20035*     '    '  *  * 


/ 


See  Sources  of  Additional  Infoir- 
\mation  in  the  statement  on  engineer- 
•  jng  and  science  technicians  else- 
where in  the  Handbook,  '  '  , 


•   ENGINEERING  AND 
.    SCIEfiCE  TECHNICIANS 

(D;o.T.  002.  through  029.)  . 
Nature  of  tha  Work 

/\  ^  ; 

.  Knowledge  of  science,- mathemat- 
ics, industrial  machinery.,  and  techni- 
cal processes  enables  engineering 
and  science  technicfans  to  work  i?i  all 
phii^es^f  IdKness  ^nd  gavernment, 
from  reseaffn  and  design  to^manu- 
facturing,  s ales, .  aryf  cusfbmey  ser- 
vice. ^  It  ho  ugfaL.  their  jobs  aner  more 
lihiited  in  scope  and  more  pFactically 
oriented  than  those  of  en^itieers  or. 

-.scientists,  technicians  often  apply  the. 
theoretical  knowledge  developed  by 
engineers  and  scientists.to  actual 
situations.  Technicians  frequently 
use  complex' electronic  anck  mechani- . 
cal  instruments,  experimental  labora- 
tory equipment,  and  drafting  instru- 
nien^ts'.  Almost  all  technicians 

.^described  in  this  statement  must  be 
able  to  ilse  technical  handbooks  and 
computing  devices  such  a$  slide  rules 

and  calculating-machines. . 


neetrs  and  scientists  in  developing  ex-  ; 
"perimental  equipment  and, models  by 
making  draWrngs.  and  sketches ^nd, 
frequently,  by  doing  routirtte^^jl^ign 
wAk. 

In  production,  technicians  u^l 
follow'the  ^plahs  and  general  diV^- 
tions  of  engineers  and  scien^sts,  bu 
often  without<;Iose  supervision. ^The,y 
may  .prepare^specifipation?  for  mate- 
rials^ dfivisc.test^.  to  insure  product 
^  quality,  or  study  ways  t6^4nip rave  the 
effipiency  of  an  operationX  They^of 
'  ten  supervise  production  w 
^  make  sure  they  follow  prts>s;ribed 
DJa/is  and  procedures.  As^a  product  is 
"Duilt,  technicians  ch^k  to  see  that 
«l>ecifications  are^followe'd,  keep  en- 
gineec&-and  scienVsts  rnformed  as  to. 
progress^  and  investigate  production 
problems. 

As  sales  workers  or  field  represen- 
vtatives  for'kiai^ufacturers,  techni- 
cians givQ 'advice  ^n  installation  and 
maintenance,  of  complex  machinery, 
and  may.  write  specifications  and 
'  technical  manuals.  (See  statemcqt  on 
.  technical  wrii^rs  elsewhere  in  the 
Handbook.)^ 

Technicians  may  work  in  the  fields 
of  engineering,  physical  science,  or 
life  science.  Wilhih  these  *ge4ieral 
fields,  job  titles Amay  describe  the 
level  ( biolQ^ig^l  aide  or  biological 


ity  of  an  airplane  or' missile.  Other 
technicians  prepare  or  check  dr^iw- 
ings  for  technical  accuracyrpractica-  ' 
^ility,  q^nd  economy. 

Aeronautical  technicians  frequent- 
ly work  as*  manufSctulrers'  field  ser- 
-yice  representa^v'es,  serving,  as  the 
link -between  their  company  and  the^ 
n\ilitary' services,  cotnm^rcial,  air- 
lines, and  other  customers.  Techni-  ^ 
cians^9lso  prepare  tecl^ical  iriforma^- 
tion  for  instruction  i^anual^, 
bulletins,  catalogs,  and^ther  litera- 

(See  statemei|ts:  5n  aerospace  ' 
engineers,  airplane  mecfianips,  an^ 
qccupations  in  aircraft,,  missile,  and 
spacecraft  manufacturing  elsewhere 
in. the  Handbook.)  \  ^ 

.  Air-Conditioning y  Heating,  an^  Re- 
frigeration Technology.  Air-condi-^^ 
tioning,  heaitin^,  and  refrigeratioii^ 
technicians  design,  manufacture, 
sell,  and  service  equipment  to  regu^ 
late  interior  temperatures.  Techni- 
cians in  this  field  often  specialize  in 
one  area,  sach  .as  refrigeration,  and 
sometimes  in  a  particular  type  of  ^c- 
tivi|^,  such  as  research  and  develop- 
ment, i 

When  working  for  llrms  that 
manufacture  ^temperature-control- 
ling equipment,  technicians  generally^ 
work  in  research  and'ehgineering  de- 
partments, where  they,  assist  engi- 
neers and  scientists  iiiAth^  design  and 
teatir^  of  new  equipment  or  produc- 
tion nfet^ods.  For  example,  a  techni- 
cian nri^'y  Construct  an  experimeintal 


techh.iciati),  duties  (Quality  coi)trol  model  to  test  its  durability  and  open- 
technician  of  time  study ^nafyst),  ori^atirig  characteristics.  Technicians 

also  work  as  sales  workers  for  equip- 


"area  of  wo^  (mechanical,  el^ptricai-, 
or  chemical): 


As  an  engineering  technician,  6ne 
might  work  in  any  of  the  following 
areas:    ^.    _  '  .'^^ 


nrij^nt  manufacturers  or  dealers,  and 
must^.be  able  to  s^ply  engineering 
firms  and  other  contractors^  that  de- 
sign and  install  sy^ems  with  infq^l'm a""- 
tiofi  on  installation,  maintenance,  op-, 
Techni->v  crating  costs,^and  the  perfo^anpe 


^condi- 
in  sys- 


Aerohauticgi  Technology,   ictuniyv  ^  ^ 

cians  in  t^i^^rea  workXvlth  engineers  y  specificati9J«  of  the  equipment..6th 
an<^^cientists  to  design  and  produc^ 
Acriaft,  rbcjcets,  guided  missiles,  and 
spacecraft.  Many  aid  engineers  \n 
preparing  design  layouts  and  models 
of.. structures,  con^bj^oL  systems,  or 
^^e4uipment  installations  by  collecting  * 
information,  making  computations, 
and^pefforming  laboratory  tests.  For 
example,  a  technician *might  estimate 
weight  f;ii:tors,  centers  o^  gravity-, 
and  other  items  aA'fecting'load  capac- 


Ver  techni^ans  work  for  contractors, 
whe/c^they  help  design  and  prepare 
inistallatibn  mstructions^^'- - 
tioning,  heating,  or  r^frig 
tems.  Still  others  wor.k,  in  customer 
service,  and  are  re^onsiblel  foir:  su- 
pervising the  installation  ana  ipainte- 
nanc'e  of  equipment.  (See  statement 
on  refrigeration  and  air-conditioning 
mechanics  elsewhere  in  *the  Hand^, 
book.)      ^  • 


ERIC 


^v?  OTHER  SCIENTIPfC  AND  TECHNICAL  OCCUPATIONS 


Civil  Engineering  Technology.  Tech- 
nicians jn  this  area  assist  civil  engi* 
neprs  in  planning*  designing,  and 
^^cdnstrycting  highway|i  bridges, 
dams,  and  'oth(fr  structmpls?  They  of- 
ten specialize'  iii  ope^rea  such  as 
highway  oil  structurar  techriology. 
Dunng  the  praniiing 'stage,  they  esti- 
jmate  costSr  plfe'pafelspecifications  for 
materials,  olrpiarticipate  in  surveying, 
drafti|i|^,  or  designing.  Once  coVi- 
Struc.tibn  begins,^ they  assist  the  con- 
traictot  or  superintendent  in  schedul- 
ing constructfbn  "ad'tivities  ^or 
.inspecting  the  work  to  assure  con- 
formance to  blueprints  and  specifica- 
tions. (See  statements  "on  ci^il  engi- 
neers, dra^^fters,,  and  'surveyors 
elsewh€re  in  the  Handbook.) 

Electronics  Technology.  Technicians 
in  this^  fieW  develop^  manufacture,^ 
and  service  electronic  -equipment 
and  systems.  The  types  of  equipment 
range  from  radio,  rac^r,  sonar,  and 
television  to  industrial  and  medical 


measuring  or  control  devices,' naviga- 
tional eq.tiipment,  and  electronic, 
computers.  Because* the  f^eld  is  so 

•  broad,  technicians  often  specialize  in 

*  one  area  such  as  automatic  control 
^rdeVices  or  electroriic  amplifiers.  Fur- 
thermore, technological  ^idvance- 

;  ment  Js  constantly/openirig  up  ne^ 
areas<:X/f  work.  For  example,  the  de- 
velopunfent  ,of  |)rinted  circuits  stimu-' 
latecl  't#e  g/owth  or/m^iniaturized 
electronic  systems*-^  ^ 
^  Wh\n  working  in  design,  produc- 
tion!, or  customer  service,  electronic' 
hnicians  use  sophisticated  mea- 
furi'ng  and  diagnostic  devices  to  test, 
Adjust,  and  repair  equipment.  In 
many  cases,  thiey  must  understand 
the  requirements  of  the  field  in  \yhich 
the  electronic  device  is  being  used.  In 
^designing  equipment  for  space  explo-j^ 
ration,  for^  example,  they  must  con- 
sider the  need  for  minimum  weight 
ahd  volume  and  maximum  resistance 
to  shock,  extreme  temperature,  and 
pressure.  Some  electron4^§  techni- 


SJnc« 


I  Mf  part  of  a  tcl«ntHlc*t4am,  they  tomatlmot  work  undar  the  auper- 
vlalon  of  anglnaera  and  iciantists. 
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cians  also  work  in  technical  sales, 
while  others  work  in  the  radio  and 
television  broadcasting  industry. 
(See  statemVms  on  broadcast  techni- 
cians and  occiJpations"  in' radio  and 
television  broadcasting  elsewhere  in 
the  Handbook.)^ 

Indu^yial  Production  Technology, 

'  Technicians"^  this  area,  usually 
called  industrial  or  production  tech- 
nicians, assist  industrial  en^ineei^s  on 
problems  invo#Wng  th^  efficient  use 
of  pej-sonnel,  materials,  and  ma- 

^  chines  to  produce  goods  and  servic- 
es. They;  prepare  layouts  of  machin- 
ery and  equipment,  plan  the  flow  of 
\york,  make  statistical  studies,  and 
analyze  production  costs.  Industrial 
technicians  also  conduct  time  and 

' motion  studies  (analyze  the  time  and 
movements  a  worker  needs- to  aorf 
complish  a  task)  to  improve  the  pro- 
duction methods  and  procedures  in 
TtiantJfa'cturing  plants, 

Many  industrial  technicians  ac- 
quire experience  that  enables  them 
to  qualify,  for  other  jobs.  For  exam- 
ple, those  specializing  in  machinery 
.and  production  methods  may  moy,e 
into  industrial  safety.  Others,  in  job 

/  analysis,  may  set  job  standards  and 
interview,  test,  hire,  and  train  per- 
sonnel. Still  others  may  move  into 
production  supervision*  (See  state- 
ments on  personnel  workers  and  in- 
dustrial engineers  elsewhere  in  the 
Handbook.)  ^\ 

Mechanical  Technology.  Mechanical 
technology  is  a  bro^d  term  that  cov- 
ers a  large  numbor  of  specialized 
fields  including  automotive  technol-  ' 
ogy,  diesel  technglogy,  tooJL/^esign, 
machine  design,  and  production 
technology. 

Technicians  assist  engineers  in  de- 
sign and  developnient  w^tH  by  mak- 
ing freehand  sketches  and  rough  lay- 
outs of  proposed  machinery  and 
other  equipment  and  parts.  This 
work  requires  knowledge  of  me- 
chanical principles  involving  toler- 
ance, stress,  strain,  friction,  and  vi- 
bration factors.  Technicians  also 
analyze  the  costs  and  practical  value« 
of  designs. 

In  planning  and  testing  experimen- 
tal machines  and  equipment  for  per-  ' 
formance,  durability,  and  efficiency. 


EKLC 
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technicians  record  data,  make  com- 
putations, plot  graphs,  analyze  re- 
sults, and  write  reports.  They  some- 
times recommend  design  chzlnges^to 
improve  performance.  Their  job  of- 
ten requires  skill  in  the  use  of  com- 
plex instruments,  test  equipment, 
and  gauges,  as  well  as  in  the  prepara- 

.  tion  ^nd  interpretatioh  of  drawings.' 
Whfen  a  product  is  ready  for  pro- 
ductioni^  technicians  help  prepare 
la^outaand  drawings  of  the  assembly 
process  and  of  parts  to  be  manufac- 
tured, "ttyv  frequently  help*estimate 
labor  cSfts,  equipment  life,  and  plant 
space.  Some  mechanical  technicians 
test  and  inspect  machines>^d  equip- 
ment in  manufacturing  departments 
or  work  with  engineers  to  eliminate 
production  problems.  Others  are 
tecHnical  sales. t^^orr^rs. 

Tool  designers  are  among  the  bet- 
*ter  known  specialists  in  mechanical 
engineering  technology.  TooLdesign- 
ers  prepare  sketches  of  the  designs 
for  cutting  tools,  jigs.,  dies,  special 
fixtures,  and  other  devices  used  in 
mass  production.  Frequently,  they 
redesign  existinjg  tools  to  improve 

'  their  efficiency.  They  also  niake  or 
supervise  others  in  making  detailed 
drawings  of  tools  and  fixtures. 

Machine,  drafting,  with  some'  de- 
signing, is  another  major  area  often 

^  grouped  under  mechanical  technol- 
ogy and  is  described  in  the  statement 
on  drafters. 4Also  see  sta^em^nts  on 
mechanical  engineers,  automobile 
tpechanics,  manufacturers'  sales 
workers,  and  diesel  mechanics  else- 
where irr  tli^^  and  book.) 

Instrumentation  Technology.  Auto- 
*mated  manufacturing  ^nd  industrial 
processes,  oceanographic  and  space 
exploration,  weather  forecasting,  sat- 
ellite communication  systems,  envi- 
ronmental protection,  and  medical 
research  have  helped  to  make  instru- 
mentation technology  a  fast-growing  ' 
field  for  technicians.  They  hefp^  de- 
vel9p  and  design  complex  measuring  ^ 
and  control  devices  such  as  those. in  a 
spacecraft  that  sense  and  measure 
changes  in  heat  or  pressure,  a^td- 
matically  record  data,  and  make  necr 
^sary  adjustments.  These  techni- 
cians have  extensive  kifowledge.  of 
physical  sdiences  as  weW  as  electri- 
t:al-etectronic  and  mechanical  engi- 


neering. (See  statement*  on  mstru- 
ment  workers  elsewhere  in  the 
Handbook.) 

Several  areas  of  opportunity  e^ist 
in  the  physical  sciences: 


Currently  much  resear^ch  is  being 
conducted  in  seismology,  petroleum 
and  mineral^iexploration,  and  ecol- 
ogy. These  technicians  install  seismO- 
^raphtOt  instrunrents,  record  mea- 


Chemical  technicians  work  with    .stiremeiits  froni  these  rnstruments. 


chemists  and  chemical  engineers  to 
develop,  sell,  and  utilize  chemical 
^and^related  products  and  equipment. 

Most  cheitrfcal  technicians  do  re- 
search, and  d.evelOpment,  testing,  or 
other  laboratory  N^brk.  They  often 
set  up  and  conduct  tests  on  processes 
and  products  being  developed  or  im- 
proved. For  example,  a  technician 
may  examine  steel  for  carbon,  phos- 
nrhoruSj^and  sulfur  content  ^r  test  ^ 
rubricating  oil  by  subjecting  it  to 
changing'  temperatures.  The  techni- 
cian measures  reactions,  analyzes  the 
results  of  experiments,  and  re(Z(prds 
data  that  will  be  the  basis  for  deci- 
sions and  future  research. 

Chemical  technicians  in  produc- 
tion generally  put  into  commercial 
operation  those  products  pr-process-' 
es  developed  in  research  laborato- 
ries. They  assist  in  making  the  final 
design,  installing  equipn^ent,  and 
training  and  supervising  operators  on- 
the  production  line.  Technicians  in 
quality  control  test  materials,  pro- 
duction processes,  and  final  prod- 
ucts to  insure  that  th^y  meet  the 
manufacturer's  specifications  and 
quality  standards.  Many  also  work  as 
technical  sales  personnel,  selling 
chemicals  or  chemical  products. 

Many   chemical   technicians  use 
computers  and  instruments,  such  as  a 
dilatometer  (which  measures  the  ex- 
pansion of  a  substance).  Becaujp  the 
field  of  chemistry  is  so  broad,  chemi- 
cal technicians  freque;itly  specialize 
in  a  particular  industry  such  as  food 
processing  or  pharmaceuticals.  (See 
statements  on  chemists, chemical  en- 
gineers, and  occupations  in  the  in- 
dustrial chemical  .industry  elsewhere 
'  in  the  Han^boo'k.^)  < 
Meteorological  technicians  support 
meteorologists  in  the  study  of  atmo- 
^spheric  conditions.  Technicians  cali- 
brate instruments,'  observe,  record, - 
jmc)  report  meteorological  occur- 
rences, and  assist*^in  research  projects 
*and  the  development  pfscientific  in^ 
StrUments. 

'  Geological  technicians  assist  geolo- 
gists in  evaluating  earth  processes. 


assist  in  field  evaluation  of- earth- 
quake damage  and  surface  displace- 
ment, or  assist  geologists  in  earth- 
quake prediction  researc  h^^n 
petroleum  and  niineral  exploration, 
they  help  conduct  tests  arrd  record, 
sound  wave  data  to  determine  the 
.likelihood  of  successful  drilling,  or 
use  radiation  detection  instruments 
and  collect  core  samples  to  help  ge- 
ologists evaluate  the  economic  possi- 
bilities of  mining  a  given  resource. 

Hydrologic  t ec hnic {a ns  gather  data 
to  help  hydrologists  predict  river 
stages  and  wlTter  quality  levels.  They 
monitor  instruments  that  measure 
water  flow,  water  table  levels,  or 
water  quality,  and  record  and  ana- • 
lyze  the  data  obtained. -(See  state- 
ment on  environmental  scientists 
elsewhere  in  the  Handbook.) 
'  Technician  positions  in  the  life  sci- 
'^ences  generally  are  classified  into 
two  categories: 

Agricultural  technicians  work  with 
agricultural  scientists  in  the  areas  of 
food  production  and  processing. 
Plant  technicians  conduct  tests  and 
experiments  to  improve  the  yield  and 
quality  of  crops,  or  to  increase  resist-' 
ance  to  disease,- insects,  or  other  haz- 
ards. Technicians  in  soil  science  ana- 
lyse the  chemical  and  physical 
properties  of  various  soils  to  help  de- 
termine the  best  uses  for  these  sbils. 
Animal  husbandry  technicians  work 
mainly  with  the  b/eeding  and  nutri- 
tion of  animals.  Other  agricultural 
tecjhniciahs\^re  employed  in  the  food 
industry  as  fofid  processing  techni- 
cians. They  work  in  quality  control 
or  in  |[ood  science  research,  helping 
food  scientists  develop  better  and 
more  efficient  ways  of  processing 
food  material  for  human  consump- 
tion. (See  stat^ent  on  food  scien- 
tists elsewhere  in  the  Handbook.) 

Biological  technicians  work  primar- 
ily irt  laboratories  where  they  per- 
form tests  ^nd  experilhents  under 
controlled  conditions.  Microbiolo^i-  ' 
cal  technicians  study  i^icroscopic  or- 
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.ganisms  and  may  be  involved  in  iirj,-  graphic  technicians  (mapmaking), 
ipunology  or. parasitology  researcjk.  inp^teorological  teciinicians,  and 
L,aboratory  animal  technicians  $tudy^  physical  science*  technicians.  The 
and  report  on  the  reaction  of  laboVk-  largest  number  Nvork'ed  for  the  De- 
tory  animals  to  certain*  phy^ical^ndY  partmeht  of  Defense; '^bst  of  the 
chemical  stimuli.  They  also  study«and^^}iiers'*worked  for  the  Departments 
conduct  research  to  help  bidlogists-  o'f  TransportatiorL,  Agriculture,  Inte-' 
develop,  cures  that  triay  be  appliyd  jo'  f  nor»  and  Commerce, 
human  diseases.  Biochemical  techni- 

,cians  assist  biochemists  in  the.chemi- '.■ 


cal  analysis  "^of  biological  substances 
(blood,  other  body  fluids,  foods, 
drugs). /iff o St  of  their  work  involves 
conducting  experiments  and  report- 
.'ing  their  results  to  a  b\pch.emist.  As  a^ 
biological  tecly^ician,  one  might  also 
y/ork  primarily  with  insects,  studying 
insect  conUoU  developing  new  insec- 
ticides, or  determining  how  to  use 
insects  to  controPother  insects  or  un- 
desirable plants.  (See  statements  on- 
life  scientists  elsewhere  in  the  Hand- 
book. ) 


State  government  agencies  em- 
ployed  .nearly  56,000  ^engineering 
and  science  technicians,  and  local 
governments  about  11,500.  The  re- 
mainder'worked  for  colleges  and  uni-"' 
versities  and  nonprofit  organizations. 

TralrUngVothigir  Qualifications,; 
and^dvancQment 

'  Although  persons  can^  qualify  for 
technician  jobs  through  many  combi- 
nations of  work  experience  and  edu- 
cation, most  employers  prefer  appli- 
cants who  have  had  sdme  speciaHted^ 


Technicians    also    specialize    inn^-technical  training.  Specialized  train- 


fields  such  as  metallurgical  (metal) 
electrical,  and  optical  technology.  In 
the  atomic  energy  field,  techn^i^hs^ 
work  with  scientists  and  ejigine^Tcs  on 
problems  of  radiation  safety,  inspec- 
tion, and  decontamination.  (See 
statement  on  occupations  in  the 
atomic  energy  field  elsewhere  in  the  ^ 
Handbook.)  New  areas  of- work  in- 
clude "environmental  protection, 
where  technicians  study  the  prob- 
lems of  air  and  water  pollution,  and 
industrial  safety.  "  ,  ~ 

Places  of  Employment 

C^ver  585,000  t)ersons  worked  as 
engineering  and  science  technicians 
in  1976.  Almost  400,000  worked  in* 
engineering  fields,"  about  130,000  in 
the  physical  science  occupations, 
and  about  55,000  in  the  life  sciences. 

About  two-thjrds  of  all  technicians 
worked  in  private  industry.  In  the 
manufacturing  sector,  the  largest  em- 
ployers were  the  electrical  equip- 

'ment,  chemical,  machinery,  and 
aerospace  industries.  In  nonmanu- 
/acturing,  large  numbers  worked  in 

>wholesale  and  retail  trade,  communi- 
cations, and  in  engineering  and  ar- 
chitectural firms. 

In  1976,  the  Federal  Government 
employed  about  95,000  technicians, 
chiefly  as  engineering*  and  electron-, 
ics  technicians,  equipment  special- 
ists, biological  technicians;  carto- 


Jng  is  available  at  tech;iical  institutes, 
junior  and  community  c6lleges^  area* 
vocational-technical  schools,  exten- 
sion divisions  of  colleges  and  univer- 


tutes  and -community  colleges  offer 
cooperative  programs  in  which  stu- 
dents spend  part  of  the  time  in  school 
and  part  in*paid  employment  related 
to  their  studies. 

Some  technical  institutes  operate 
as  regular  pr  extfl^sfon  divisions  of 
colleges  and  universitie3^^P*her  insti- 
tutions are  operated  by  States  and 
municipalities,  or  by  private,  organi- 
zations. 

Junior  and  Community  Colleger. 
Curriculums  in  junior  and  communi- 
ty colleges  which  prepare  students 
for  technician -occupations  are  simi- 
lar to  those  in  technical  institutes, 
but  w^ith  more  emphasis  on  theory 
and  IJberal  arts  course  work.  After 
completing  the  2-year  programs, 
some  graduates  qualify  for  techni- 
cian jobs  whiie  others  continue  their 
education  at  4-year  colleges.  Most 
large  community  colleges  offer  2- 
year, technical  programs,  and  many 
employers  prefer  graduates  who  have 
more  specialized  training.^ 

Area  Vbcdtiona [-Tec finical  Schools. 
These  postsecondary  ,  public  institu- 


sities,  and  vocational-technical  high^jtioxis  serve  students'from  surrouncl- 


schooJs:  Some  engineering  and  sci- 
ence students  who  have  not  complet- 
ed the  bachelor's  degree  and  others 
who  have  degrees  in  science  and 
mathematics  also  afe  able  to  qualify 
for  technician  positions. 

Persons  also  can  qualify  for  techni- 
cian jobs  by  less  forni^l  methods. 
Workers  may  learn  through  on-the- 
job  training,  apprenticeship  pro- 
grams, or  correspondence  schools. 
Some  qualify  on  the  basis  of  experi- 
ence gained  in  the  Armed  Forces. 
However,  postsecondary  training  is 
becoming  increasingly  ^lecessary  for, 
ad<^ancement  to  more  responsible^ 
jobs. 

Some  of  the  type3  of  fSostsecon- 
dary  and  other  schools  that  "provide 
technical  training  are  discussed  in 
the  following  paragraphs: 

TechnicdT Institutes.  Technical  in- 
stitutes offer  training  to] qualiVstu- 
dents  if^r  a  job  immediately  after 
graduation  with  a  minimum  , of  on- 
the-job  training.  In  general,  students 
receive  intensive  technical  training 
..but^less  theory  and  general  education  . 
than  irf  engineering  schools  or  liberal 
arts  colleges.  A  few  technical  insti* 


ing  areas  and  train  them  for  jobs  in 
the  local  area.  Most  of  these  schools' 
require  ^  high  school  degree  or  its 
eqiiivalentfor  admission. 

•  Other  Training-  Some  large  corpo- 
rations conduct  traii;j^inig;programs 
and  operate  private  schools  to  m^eet 
their  needs  for  technically  trained 
personnel  in  specific  jobs;  such  train- 
ing rarely  includes  general  .studies. 
Training  for  some  technician  occu- 
pations, for  instance  tool  designers 
and  electronic  technicians,  is  avail- 
able through  formal'  2-  to  4-year  ap- 
prenticeship progranis.  The  appren- 
tice gets  on-the-job  training  .under 
the  close  supervision  of/ an  experi- 
enced technician  and  related  techni- 
cal knowledge  in  classes,  usually  af- 
ter'working  hours. 

The  Armed  -forces  have  traii^ed 
many  technicians,  especially  in  elec- 
tronics. Although  military  job  re-* 
quirenients  generally  are  different 
from  those  in  the  civilian  economy, 
military  technicians  often  are  able  to 
find  employment  with  only  minimal 
additional  training- 
Technician  training  also  is  avail- 
^able  from  many  private  technical  and 
correspondence  schools  that  often 
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specialize  in  a  single  field  such  as 
electronics.  Some  of  these  schools 
are  o\yned  and  operated  by  large  cor- 
porations that  h^ve  the  resources  to 
provide  very  up-to-date  training  in  a 
technical  field. 

'  Those  interested  in  a  career  as  a 
technician  should  have  an  aptitude 
for  mathematics  and  science, and  en- 
joy technical  work.  An  ability  to  do 
detailed  work  with  a  high  degree  of 
accuracy  is  necessary;  for  design 
work,  creative  talent  also  is. desir- 
able. Since  technicians  are  part  of  a 
scientific  team,  they  sometimes  must 
work  under  the  "close  supervision  of 
engineers  and  scientists  as  well  as 
with  other  technicians  and  skilled 
workers.  Some  technicans,  such  as 
repair  and  maintenance  technicians, 
should  be  able  to  deal  effectively 
with  customers  requiring  their  servic- 
es. 

"  Engineering  and  science  techni- 
cians  usually  begin  work  as  trainees 
in' routine  positions  under  the  direct 
supervision  of  an  experienced  techni- 
cian, scientist,  ojp^ngineer.  As  they 
gain  expefienc^  they  receive  more 
responsibility  ^d  carry  out  a  par- 
ticular assignment  linder  only  gener- 
al supervision.  Technicians  may 
eventually  move  into  su]Dervisory  po- 
sitions. Those  who  have  the  ability 
and  obtain  additional  education  ' 
"'soniejtimes  are  promoted  to  positions 

'  as  scientists  or  engineers. 

*  . 

^  Employment  Outlook 

Employment  oppdrtunities  for  en- 
gineering and  science  technicians  are 
.expected  to  be  favorable  through  the 
mid-1980*s'.  Opportunities  will  be 
best  for  graduates  of  postsecondary 
school  technici^^training  programs. 
Besides  the,  op^flngs  resulting  from 
'.the  fasten-than-average  growth  ex- 
pected  in  this  field,  additional  techni- 
cians will  be  needed  to  replace  those 
who  die,  retire,  or  leave  the  occupa- 
tion, j 

Industrial  expansion  and  the  in- 
creasing'complexity  .of  modern  tech- 
nology underlie  the  anticipated  in- 
crease in  demand  for  technicians.  ' 
Many  wiir  be  needed  to  work  with 
the  growing  number  oHengineers  and 
scientists  in  developing,  producing, 
and  distributing  new  and  technically 


advanced  products.  Automation  of 
industrial  processes  and  growth  of 
new  areas  of  work  such  as  environ^ 
mental  protection  and  urban  devel- 
opment will  add  to  the  demand  for 
technical  personnel. 

The  anticipated  growth  of'research 
and  development  expenditures  in  in- 
dustry and  government  should  in- 
cr-ease  requirements  for  technicians. 

Because  space  and  defense  pro- 
grams are  major  factors  in  the  em- 
ploymeht-Qf  technical  personnel,  ex"-" 
penditures  in  tl)£«e  areas  'affect  the 
demand  for  technicians.  The  outlook 
for  technicians  is  based  on  the  as- 
sumption, that  defense  spending-  will 
increase  from  the  1976  level  by  the 
mid-1980's,  but  will  still  be  slightly 
lower  than  the  levels  of  the  late 
1960's.  If  defense  spending  should 
differ  substantially  from  this  level, 
the  demand  for  technicians  would  be 
affected  accordingly. 


Earnings 

In>  private  jndustry  in  1976,  aver- 
age starting  salaries  for  2-year  gradu- 
ates ranged  from  about  $9,000  to 
$10,800  a  year,  while  those  who  did 
not  complete  a  2 -year  program 
earned  average  starting  salaries  from 
just  over  $6,400  to  about  $9,300. 
Senior  engineering  technicians  in  pri- 
vate industry  earned  average  salaries 
of  abput  $  16,000  a  year. 

Starting  salaries  for  iaU  technicians 
in  the  Federal  Government  were 
fairly  uniform  in  1 977.  A  high  schogl 
graduate  with  no  experience  could 
•expect  $6,572  annually  to  start.  With 
an  associate  degree,  the  starting. sal- 
ary was  $8,316,  and  with -a  bache- 
lor's, $9,303  or  $11,523.  At  higher 
experience  levels,  however,  differ- 
ences in  earnings  are  significant.  The  ; 
average  annual  salary  for  all  engi- 
neering technicians  employed  by  the 
Federal  (Jiovernment  in  1977  was 
$  1 7,800;  for  physical  science  techni- 
cians, $17,100;  and  for  life  science 
technicians,"  about  $  1  1 ,400. 

xSource«  of  Additional 
Information 

For  information  ort  careers  for  en- 
gineering and  science  technicians 
and  engineering  ai)d  technology  pro- 
grams, contact: 


Engineers  Council  for  Professional  Develop- 
ment, 345  East  47lh  St:.  New  York,  N-Y. 
10017. 

Information  on  soWools  offering 
technician  programs  is  available 
from: 

National  Association  of  Trade  and  Technical 
Schools,  Accrediting  Commission,  2021 
L  St.  NW.,  Washington,  D.C.  20036. 

U.S.  Department  of  Health.  Education,  and 
^Welfare,  Office  of 'Education,  Washing- 
ton,  D.C.  20202.*^ 

State  departments  of  education 
also  have  information  about  ap-  " 
proved  technical  institates,  jufiior 
colleges,  and  other  educational  insti- 
tutions within  thie  Static  offering  post- 
high  school  training  for  specific  tech- 
nical occu|jations.  Other  sources  in- 
clude: 

American  Association  of  Community  and  Jun- 
ior,Colleges,  Suite  410,  1  Dupont  Circle, 
Washington,  D.C.  20036. 

National  Home  Study  Council,  1601  18th  St. 
NW.,  Washington,  D.C.  20009.  ^ 


SURVEYORS 


(D.O.T.  018.188) 

Nature  of  the  Work 

Before  engineers  can  plan  high- 
ways or  other  construction  projects, 
they  need  complete  and  accurate  in- 
formation about  boundaries,  land 
features,  and  other  characteristics  of 
the  construction  site.  Surveyors  mea- 
sure construction  sites,  help  establish 
ol^icial  land  boundaries,  assist  in  set- 
tinjg  land  valuations,  and  collect  in- 
formation for  maps' and  charts. 

Surveyors  often  work  as  party 
chiefs;  that  is,  they  are  in  charge  of  a 
field  party  that  determines  the  pre- 
\cise  measurements  and  locations  of 
elevations,  points,  lines,  and  con- 
tours on  the  earth*s  ^urface,  and  dis- 
tances between  points.  Sjirveyors  are  ' 
directly  responsible  for  the  field  par- 
ty's activity  and  the  accuracy  of  its 
work.  They  plan  the  field  work,  se- 
lect survey  reference  points,  and  de- 
termine the  precise  location  of  natu- 
ral and  manmade  features  of  the 
survey  region.  They  record  the  infor- 
mation disclosed  by  the  silrvey,  ver- 


EKLC 


OTHER  SCIENTIFIC  A^ii 


TECHNICAL  OCCUPATIONS 


'  ify  the  accuracy  of  the  survey  data, 
and  prepare  sketch^,  maps,  arid  re^- 
p^ts. 

A  typicaj  field*  purty  is  made  up  of 
the  pdrty^chief  and  -nree  to  six  assist- 
ants and  helpers.  Instrument  porkers 
(D.O.T.'0'18.I88)  adjust  and  operate 
surveying .  instruments  such  as  the 
theo'doliteN(used  to  measure  altitude) 
These  Workers  also  compile  notes, 
sketches,  and  rejferds  of  the  data  ob- 
tained from  using  these  instruments. 
Chain  workers  (D.'O.T.  0 1 8.687 )  use 
a  Steel  tape  or  surveyor's  chain  to 
measure  distances  between  surveying 
points.  Generally  chain*  workers  op- 

'erate  in  pairs,  one  holdingrthe  tape  at 
the  last  established  point,  and  the 
other  marking  an  advanced  measur- 
ing, point.  Chain  workers  alsoymay 
mark  measured  points  with  painted 
stake's.  Rod  workers  <D.O.T. 
018.587)  tise  a  level  rod,  range  pole, 
or  other  equipment  to  assist  instru- 
ment, worjcers  in  determining  eleva- 
tions, distances,  and  directions.  They 
hold  and  move  the  range  pole  ac- 

•  bprding  to  hand  or  verbal  signals  of 
the  instrument  worker  to  help  estab- 
lish the  exact  point  of  measurement. 
Rod  worket^  also  may  clear  brush 
from  the  survey  line. 

Surveyors  ort€4i  specialize  in  a  par- 
ticular type  of  survey.  Besides  doing 
highway  surveys,  many  perform  land 
surveys  to  locate  boundaries  of  a  par- 
ticular tract  of  land.  They  then  pre- 
pare ip^s  and  legal  descriptions  for 
deeds,  leases,  and  other  documents. 
Surveyors  doing  topf)grapfxic  surveys 
determine  elevations,  depressions 
and  contours  of  ap  area,  and  indicate 
the  location  of  distinguishing  surface 
features  such  as  farms,  buildings,  for- 
ests, roads,  and  rivers^ther  speciali- 
ties include  mining,  frfpeline,  gravity, 
and  magnetic  surveying. 

Several  closely  related  occupa-' 
tions  are  geodesy  ajid  photqgramme- 
try.  Geodesists  measure  immense 
areas  of  land,  sea,"or  space  by  taking 
into  account  the  earth's  curvature 
and  its  geophysical  characteristics. 

7See  statement  on  geophysicists  else- 
where in  the  Handbook.)  Photogram- 
metrists  measure  and  interpret  pho- 
tographic images  to  determine  the 
various  physical  characteristics  of 
natural  or  manmade  features  of  an 


Surveyors  doing  topographic  surveys  to 
determine  elevations,  depressions,  and 
contours  of  an  area.^ 

area.  By  applying  artaJytical  process- 
efs  and  mathematical  techniques  to 
phol^pgraphs  obtained  ftom  aerial, 
space,  ground,  and  underwater  loca- 
tions, photogr^mmetrist$  ar^  able  to 
maJce  detailed  maps  of  areas  that  are 
inaccessible  or  difficult  to  survey  by 
other  methods.  Control  surveys  on 
the  ground  are  made  to  determine 
the  accuracy  of  maps  derived  from 
photogrammatic  techniques. 

Places  of  Employment 

About  52,000  persons  worked  as 
ssurveyors  in  1976.  Federal.  State, 
and  local  government  agencies  em- 
ploy about- 3  oiit  of  every  10  survey- 
ors. Among  the  Federal  Government 
agencies  employing  these  workers 
are,  the  U.S.  Geological  Survey  the 
BuTeau  of  Land  Management  the 
Army  Corps  of  Engiaeers,  and  the 
Forest  .-SerVice,  Most  surveyors  in 
State  and  local  government  agencies 
work  for  highway  departments  and 
urj^an  planning  and  redevelopment 
agencies. 

.  A'large  number  of  surveyors  work 
for  construction  companies  and  for 
engineering  and  architectural  con- 
sulting firms.  A  sizable  number  either 
work  for  or  own  firms  that  conduct 
surveys  for  a  fee.  Significant  numbers 
of  surveyors  also  work  for  crude  pe- 
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troleum  and  natural  gas  jcompanies. 
and  for  public  utilities. 

Training,  Other  Qualifications. 
I      and  Advancem%nt 

Most  pefsqns  prepar?for  surve>- 
ing  work  by  combining  postsecon^- 
ary,  school  courses  in  surveying  and 
extensive  on-the-job  training.  Some 
prepare  by  obtaining  a  college  de- 
g^e.  Junior  and  community  colleges, 
technical  institutai,  and  vocational 
sch'oj>ls  offer- 1-,  2-,  and  3-year  pro- 
grams in  suQ'eying.  A  few  4-yeai/col- 
leges  offer  bachelor's  degrees  specify  . 
icaRy  in  surveying,  while  many  others 
oiffeT  several  courses  in  the  field.  ^  » 
High  school  students  interested  in 
pursuing  a  career  in  surveying  sh'6'uld 
take  courses  in  algebra,  geometry, 
trigonometry,  drafting,  arfd  mechani- 
cal drawing.  , 

High  school  graduates  with  no  for- 
mal training  in  surveying  usually  start 
as  rod  workers.  After  several  years  of  ^ 
on-the-job  experience  and  some  for- 
mal training  in  surveying,  it  is  possi- 
ble to  advance  to  chain  worker,  in- 
strument worker,  and  finally  to  party 
chief. 

Beginners     with  postsecondary 
school  training  in  surveying  can  gen-^ 
erally  start  as  instrument  workers.. 
After  gaining  experience,  they  usual- 
ly advance  to  party  Chief,  and  may 
later  seek  to  become  a  registered  sur-  . 
yeyor.  In  many  instances,  promotions 
to  higher  level  positions  are  based  dn 
written  examinatfpnsVs  well  as  expes 
rience.  \ 

ji  For  those^  irtterested  in  a  okreer  as 
a  photogrammetrist,  a  bachefop's  de- 
gree in  engineering  or  the  physical 
sciences  is  usually  needed.  Most  pho- 
togrammetry  technicians  have  had 
some  specialized  posfsecondary 
school  training. 

All  50  States  require  licensing  or 
registration  of  land,  surveyors  respon- 
sible for  locating  and  describing  land 
boundaries.  Registration  require- 
ments are  generally  quite  strict,  be- 
cause once  registered,  surveyors  can 
be  held  legally  responsible  for  their 
work.  Requirements  for  licensure 

'vary  a^nong  the  States  but  in  general 
they  include  a  combination  of  3  to  8 
years'  experience  in  surveying  and 
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passing  ah  examination.  A  te    States  ' 
now  require  a  bachelor's  degree,  em-  ^ 
phasizing  surveying,  as  a  prerequisite 
to  licensure. 

ht,  1976,  about  23,000  Imni  survey- 
ors were  registered.  In  iddition,  . 
about  13,500  engineers  were  regis^ 
tered  tO'do  land,  surveying,  primarily 
as  part  of  their  Civil  engineering  du- 
ties; however,  these  workers  are  con- 
sidered engineers  rather  than  survey- 
ors. (See  statement  on  civil  engineers 
.  elsewhere  in  the  Handbook.) 

Surveyors  should  have  the  ability 
to  visualize  and  understand  objects,  ^ 
distances,  sizes,  and  other  abstra^t^. 
forms.  Al36,  because  surveying  mis- 
takes can  be  very  .costly,  surveyors 
must  perform  mathematical  calcula- 
tions quickly  and  acc^urately  while 
/paying  close  attention  to  the  smallest 
detail.  Leadership  qualities  also  are 
important  as  surveyors  must  super- 
vise the  work  of  others. 

Members  of  a  survey  party  must  be 
in  good  physical  condition  in  order  to 
work  outdoors  and  carry  equipment 
over  difficult  terrain.  They  also'  need 
good  eyesight,  coordination,  and 
hearing  in  order  to  communicate 
over  great  distances  by  hand  signals 
or  voice  calls.  * 

Employment  Outlook 

Employment  of  surveyors  is.  ex- 
pected to  grow  faster  than  the  aver- 
age for  all  occupations  through  the 
mid-1580*s.'In  addition  to  the  open- 
ings resulting  from  grawth,  many  will 
result  from  the  need  to  replace  those 


who  die,  retire,  or  transfer  to  other 
fields  of  work. 

'  The  rapid  development  of  urban 
areas  and  increased  larfd  values 
should  create  jobs  for  surveyors  to 
locate  boundaries  for  property 'rec- 
ords. Others  will  be  needed  to  layout 
streets,  shopping  centers,  housing  de- 
velopment, and  recreation  areas. 
Construction  and  imprbvement  of 
the  Nation*s  roads  and  highways  also 
will  require,  many  new  surveyors. 
Hovvwer,  periods  rof  slow  cojistruc- 
tion  actii<ity  could  limit  "^e  dema'pid 
for  surveyors  **at  those  particular 
times.      ^  \*  ' 

Contininng  expansion  of  techni- 
cian and  technology  programs  in 
postsei)condary  schools  will  create  a 
need  for  more  surveying  teachers. 

'  -  Earnings  and  Working  r 
Conditions 

■  *■ 

In  the  Federal  Government  in 
1977,  high  school  graduates  with  lit- 
tle or  no  training  or  experience  start- 
ed a&  rod  workers  or  chain  workers 
with  an  annual  salary  of  56,572. 
Those  with  1  year  of  related  postsec- 
ondary  training  earned  $7,408. 
Those  with  an  associate  degree  that 
included  courses  in  surveying  gener- 
ally started  as  instrument  workers 
with  an  annual  salary  of$8,316.  The 
majority  of  surveyors  whSNdg^jc^d  as 
party  chiefs  ii)  the  Federal  Govern'- 
ment  earned  between  $10,000  and 
$J  4,000  per  year  and  some  high-lev- 


el  positions  eajned  more  than 
$17,000  per  year." 

Although  salaries  in  private  indus- 
try vary  by  geographic,  area,  Ijmited 
data  indicate  that  salaries  are  gener- 
ally comparable  to  those  in  Federal 
service  and  are  above  the  average  ' 
earnings  of  nonsupervisory  workers  ^ 
in  private  industry ^^xxcept  farming,  r 

Surveyors,  usually^work  an  8-hour, 
5-day  wee^.  However,  they  some- 
times work  longer  hours  during  the 
summer  months  when  weather  con- 
ditions ar^  most' suitable  for  survey- 
ing. The  w^k  of  surveyors  is  active 
and  sometimes  strenuous.  They»often 
stand  for  long  periods  and  walk  long 
distances  o^  plimb  hills  with  heavy 
packs  of  instruments  and  equipment. 
Because  most  work  is  out-of-doors, 
surveyors  are  exposed  to  all  types  of 
weather.  Some  duties,  such  as  plan- 
ning surveys,  preparing^eports  and 
computations,  and  drawing  maps, 
usually  are  done  in  an  office. 

Sources  of  Adclltlonal 
Information 

Information  about  training  and  ca- 
reer opportunities  in  surveying  is 
available  from:' 

American  Congress  on  Surveying  and  Map- 
ping, 2iq  Little  Falls  St.,  Falls  Church, 
Va.  22046: 
General  information  on  careers  in 

photogrammetry  is  available  from: 

Americ^  Society  of  Photogrammetry,  105 
North  Virginia  Ave.,  Falls  Church,  Va. 
22046. 
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In  the  technologically  advanced     lives.  Traifsportation  equipment  such 
soc^ty  we  live  in 'today,  mcchfinical'/  as  cars,  trucksjbuses,  and  airplanes* 
equipment  of  one  type  or  anotheC-^rries  both  ^^ds  and  people  any- 
touches  almost  all  aspects  of  our    where  tii  thc^orld:  Telephones  and 


Mechanics  and  repairers,  1976 


4%  of  total  employment 
in  all  o^upations 


Mechanic  and  repairer  occupations  offei>Uany  pareer 
opportunities  to*persons^  who  are  mechanically  inclined 

Selected  mechanic  and  repairer  occupations 
Average^annual  openings,  1976-85  (in  thousands) 


Sourc«<  BurMu  of  Labor  Statistic* 


20 
Growth 


I  Replacement 


Other  communication  equipment  en- 
able messages  to  be  cdhveyed  qu^k- 
ly  and  efficiently:  Household  appli-  ^ 
ances  and  machinery  such  as  air- 
conditioners  make  our  live%  easier 
and  more  comfortable.  The  approxi- 
mately  3.  million  people  who  worked 
as  mechanics  and  repairers  in  1^76  - 
performed  the  vital  fuaction  of  keepT-^i; 
ing  these  and  other  types  of  machin- 
ery running  and  ih  good  working  or-« 
dpr. 

Of  the  mechanics  and  repairers 
employed  in  l976j*Hiore  than  one- 
third  worked  on  motor  vehicles  in, 
occupations  such  as  automobile  me- 
chanic, truck  or  bin*  mechanic,  and 
automobile  body  rQphairer.  Some  oth- 
er large  occupations — each  emiiloy- 
ing  more  than  100,000  workers- 
were  appliance  repairer,  industrial 
machinery  repairer,  airplane  me- 
chanic, and  television  and  radio  ser- 
vice techniei.aiiL^Employment  in 
some  occupations,  inclludii^g  vending 
machine  meicKanic,  eleQtric  sign  re- 
pairer, and  locksmith,  was  relatively 
small.  y 

In  addition  to  the  nearly  3  million 
mechanics  and  i^pairers  employed  in 
1976,  almost  700,000  people  worked 
in  three  related  occu,pations:  Mai^ 
tenance 'electrician,  telephone  craft- 
worker,  and  watch  repairer.  Alto- 
gether thdse  3.7  million  maintenance 
and  repair  workers  represented 
ytfrr-otji^  of  every  3  skilled  work- 
/ers. 

Almost  one-)biurth  of  the  mechan- 
cs  and  repairers  worked  in  manufac- 
mng  industries— tnfe^ajority  in 
plants  that  produce  du™?le  goods 
suclKas  steeli  automobiles^  and  air? 
craft.  About  oiie-fifth  worked  ia- re- 
tail trade— mainly  in  firms  t^t  sell 
and  service  automobiles,  household 
appliances,  farm  implemetits,  and 
other  mechanical  equipment.  Anoth- 
er one-fifth  worked  in  shops  that  ser- 
vice such  equipment.  Most  of  the  re- 
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maining  mechanics  and  repairers 
worked  for  transportation,  construc- 
tion/and.  public  iftilities  industries, 
and  all  levels  of  government. 

Mechanids^nd  repairers  Work  in 
every.. section  of  the  country,  but 
most  employment  opportujnities  are 
in  populous  and  industrialized  ar^as. 


Training,  |Other  Qualifications,  ^ 
and  Advanceipent  « 

Many  mechanics  and  repairers 
learn  Xheir  skills  on*  the  job  or 
through  apprenticeship  training. 
Some  acquire  basic  training  or  in- 
crease their  skills  ifSj^  vocational  apd 
technical  schools;  others  take  corre- 
spondence bourses.  Training 'and  ex- 
perience in  the  Armed  Iforces  also 
may  help  people  prepare  for  some  ef 
these  occupations,  including  televi- 
sion and  radio  service  technician,  air- 
plane mechanic,  and  telephone  craft- 
worker. 

Most  employers  consider  a  3-  to  4- 
year  apprenticeship,  supplemented 
each  year  by  at  least  144  hours  of 
related  classroom  instruction  ,  in  . 
courses  such  as  mathematics,  phys- 
ics, and  basic  economics,  as  the  best 


.^way  ta  learn  ^killed  maintenance  and 
repair  woVk.  Formal  apprenticeship 
agreemefits  are  registered  with  a 
State  apprenticeship  agency  oV  the 
U.S.  Department  of  Labor's  Bureau 
of  Apprenticeship  and  Training. 

3loyers  look  for  applicants^ho 
have  mbekMical  aptitude  and  like  to 
work  with  theiFhands.  Many  employ- 
ers prefer  people  whose^^  hobbies  or 
interests  include  automobile  jpepair, 
model  building,  or  r^dio  and^elevi- 
sion  repair.  A  high  school  education 
often  is  required,  and  ei^ployers  gen- 
erally prefer  applicants  who  have 
coursed  in  'mather||atics,  chemistry, 
physics,  blueprint  feadingf  and  ma- 
chine shop.  #  "  , 

Physical  requirements  for  work  in 
this  field  vary  greatly  among  occupa- 
tions. For'^xamp'le,  telephone  line- 
workers  should  be  strong  and  agile  to 
climb  poles,  lift  heavy  equipment, 
and  work^n  awlcward '  positions.  In- 
strument and  watch  repairers  need 
patience,  finger  dexterity^  arrid  good 
vision.  ^ 

Many  maintenance  and  '  repair 
workers  advance  to  supervisory  jobs; 
others  to  salek  or  technician  jobs. 
Some  open  their  own  businesses. 
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^      Emptoyment  Outlook ; 

Emplcyynient  n^aintenanc 
repair  occupations  ^^s  a  whole  lA  ex^ 
pected  to  increase  about  as  fasl 
th^  average  for  all  occupat 
•through  the  mid-1980's.  In  add 
to  jobs^  created  by  employmis 
growth,  many  thousands  of  openin 
will  arise  in  this  relatively  large  occ 
pational  category  as  experience 
worJcers  retire,  die, 'or  transfer  to  ot 
V  field^ 

•    Many  factors  are  expected  _lo 

fe  to^the  growing  -need  for  me- 
iinics  and  repairer^,  including  in- 
:re^sed  demand  for  househojd 
)liajQfces;  automobiles;  and  other 
items,  and  reoair  of  complex  macKin-  ^ 
'ery  m*  industry.  -  . 

This  chapter  includes  statements 
on  many  maintenance  and .  repair  , 
occupations.  0^er  maintenance  and 
repair  workers  are  discussed  in  other 
sections  of  the  Handbook,  For  exam- 
ple, airplane  mechanics  are  discussed 
with^air  transDortation  occupations 
and  millwrigr  /ith  industrial  pro-^^ 
duction  and      nied  occupations.  f 
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TELEPHONE  QRAFT  OCCUPATIONS 


Mc^e  than  1  out  of  every  3>jem- 
ployees  in  fha  telephone  indust^j^  is  a 
criift  worker  who  installs,  repairs, 
and  maintains  pIj[ones,  cables,  and  re- 
lated ^ui^ment.  Thi^  chapter  dis- 
cusses the  four  groups  of  telephone  ' 
craft  occupations:  Central  office 
cfraft  occupations,  central  office 
equipment  installers,  line  inst^l^rs 
and  cable  splicers,  andJtelephoift  in- 
stallers ^d  repairers. 


/ 

Iq^  small' t  ^epjione  com; 
tral  ofQce  craft  worke 
form  a  variety  of  jobs,  bi 
\:i^ze  in  one'  of  these 
Frame  hirers  (D  O. 
connect  and  disconne( 


84) 
that 


CENTRAL  OFFICE  CRAFT 
OCCUPATIONS 

Natii^e  of  the  Wock 

Telephone  companies  employed 
about  135,000  craf^workers  in  1976 
:o  maintain  and  ^FP^^  complex 
equipment  in  their^central  offices. 
Most  worked  as  frame  wirers,  central 
office  repairers,  and  trouble  locators. 


run  from  telephone  lines  and  cables 
to  ^c)uii>ment  in  central  offices.  This 
equipment  consists  of  a  frame  having 
many  terminal  lugs  mounted  on  it, 
each  of  which  is  assigned  a  specific 
telephdhe  number.  It  also  contains 
one  pair  of  wires  for  each  customer's 
telephone  that  is  connected  to  that 
central  office.  To^onnect  a  new  tele- 
phone, the  frame  wirer  solders  the 
customer's  pair  of  wires  to,  a  set  of 
tenfiinal  lugs.  To  disc6nnect  a  tele- 
phone, a  frame  wirer  melts  off  the 
solder  and  removes  the  wires,  from 
the  terminal.  Frame  wirers  occasion- 
ally change  a  customer's  phone  num- 
ber. This  is  done  by  reconnecting  the 
*  customer's  pair  of  wires  to  a  different 
set  of  terminal  lugs. 

Central  office  repairers  (D.O.T. 
822.281 )  maintain  the  switching 


Telephone  craft  occupations  will  offer  relatively  few 
obenings 

Seiectec  tel^hone  craft  occupations 
Average  annual  openings,  1976-85  (in  thousands) 


Source:  BurMu  of  Labor  Statistics 


Growth 
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equipment  that*  automatically  con- 
nects lines  when  cus^pers  dial  num^ 
b^rs.  Electromechanical  switching 
systems  contaii  moving^  parts  that 
must  be  cle^e#*^d  oiled  Jperiodical- 
ly.  Alsd,  electjonic  switching  circuits 
must.be  checked  occasionally  for 
breakages.  ^ 

When  customers  report  trouble 
^th^lheir  telephones,  trouble  locators 
2>.O.T.  822.381)  work  at  special 
?witchbQards  to  find  ,  the  source  of 
:3ie  problem.  To  do  this,  they  com- 
municate with  telephone  installers 
andjj:ei>hiter9  as  they  attempt  to 
make  connections  from  a  portable  ; 
telephone  through  the  customer's 
service  line  to  th%  central  office.  The 
trouble  shooter  locates  the  problem^ 
by  having  the  telephone  repairer 
connect  the  portable  phone  at  var- 
'ious  places  on  the  customer's  line  un- 
til a  connection  can  be  made  through 
to  the  ^entr^l  ofHce.  If  the  problem  is 
found  to  be  at  the  central  office,  the 
trouble  locator* repeats  this  proce- 
dure with  a  central  office  repairer.  In 
addition,  trouble  locators  must  also 
test  new  equipment  when  4t  is  in- 
stalled to  make  ^re  installations  are 
made  correctly.  They  also  work  with 
other  employees,  such  as  central  of- 
fice repairers  and  cable  splicers,  who 
help  find  the  cause  of  trouble,  and 
make  repairs. 

Training,  Other  Qujalificalions, 
and  Advancement 

Telephone  companies  give  class- 
room instruction  and  on-the-job 
training  to  new^  central  office  craft 
employees.  In  addition,  telecommu- 
nications equipment  manufacturers 
often  train  central  office  craft  work- 
ers in  the  use,  maintenance,  and  re- 
pair of  equipment  that  they  sell  to 
telephone  companies.  Some  voca- 
tional schools,  particularly  ttK^  in. 
rural  areas  served  by  small  indepen- 
dent telephone  companies,  also  offer 
*  training  to  persons  interestec  in  be- 
coming central  office  craft  workers. 
A  few  people  may  learn  these  crafts 
through  apprenticeship  programs  de- 
signed by  State  employment  agencies 
in  conjunction  with  local  telephone 
companies.  Often  classrooms  are 
supplied  with  equipment  similar  to 
that  which  the  trainee  will  be  using 
on  the  job. 
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Fram*  wim  makM  connictloh  tor  n«w  t«l«phon«. 

Trainee  jobs  g^iie rally  are  filled  by        ctronics  and  telephone  training  in 
employees  already  with  the  compa-  .  th^Xrmed  Forces  are  helpful, 
ny,  stsch  as  telephone  operator       ^*"^**^e^qphone  companies  give  central 
]ine  instdllers.  Occasionally  work^rs^  office   craft  "employees  continued 


are  hired  from  outside.  Usua.iy, 
trainees  are  assigned  to  the  starting* 
job  of  fran^e  .wirer,  and  take  basic 
courses  in  telephone  communica- 
tions. They  gain  practical  experience 
by  observing  and  helping  experi- 
enced frame  wirers*  under  the  direc- 
tion of  siipervisors.  With  additional 
tniining  and  experience,  a  frame  wir- 
er  can  advance  to  central  office  re- 
pairer or  trouble  locator.  Usually  it 
takes  at  least  5  years  for  an  inexperi- 
enced workier  to  advance  to  the  top 
pay  rate  in  either  of  these  two  jobs. 

Since  electrical  wires  are  usually 
color  coded,  persons  who  are  consid- 
ering careers  in  ^central  office  crafts 
'should  not  be  color  blind.  They  also 

should,  be  able  to  work  closefy  with  ^  to  meet  the  expected  increase  in  de- 
others,  because  teamwork  often  is  es-  mand  for  telephone  services.  Older, 
sential  in  solving  complex  problems,  outdated  central,  offices  will  be  re- 
A  basic  knowledge  of  electricity  and    modeled  to  include  improved  elec- 


training  throughout  their  careers  to 
keep  them  abreast  of  the  latest  devel- 
opments. As  new  types  of  equipment 
and  tools  and  .new  maintenance 
^  methods  are  introduced,  employees 
are  sent  to  schools  to  learn  about 
them. 

Central  office  craft  porkers  who 
have  managerial  ability  can  advance 
to,  supervisory  positions. 

Employment  Outlook 

Employment  in  central  office  craft 
occupations  is  es^ected  to  increase 
about  as  fast  as  the  average  for  all 
occupations  through  the  mid-1980*s. 
Many, new  central  offices  will  be  built 


fbnic  switcKing^systems»  (ESS).  As 
pulation(gi*Qws  and  becomes  more 
mobile,  a  greater  demand  for  tele- 
l^hone  installations  and  remfovals  v^iill/ 
result  in  employment  growth,  for 
frame  .wircfts,  trouble  locators,  anci 
central  office  repairers.  Additional 
einplbyment  growth  for  trouble  foqa- 
t6rs  and  central  office  repairers  will 
result'  from  the  use  of  increasingly 
complex  equipment  wJbSch  Fec)uires 
more  maintenance,  Also/jiewer/ and 
more  complex  central  office  e<^uip- 
ment  will,  require  nore  testing  wjien 
installed,  thus'increwngj^  demand: 
for  trouble;'  locators. 

In  addition  to  employment  growth^ 
many  job  openings  will  arise  from  the 
need  to  replace  experienced  workers 
who  retire,  die,  or  transfer  to  other 
occupations.  Retirements  and  deaths* 
alone  may  result  in  sevejal  thousand 
openings  each  year.  Although  most 
job  openings  are  filled  by  ' the  ad-. 
*v  an  cement  of  operators  and  other 
workers  already  employed  by  tele- 
phone companies,  some  trainee  posi- 
tions as  frame  wirers  should  be  avail- 
able for  new  employees.  Most  job 
openings  will  be  in  metropolitan 
areas. 

Earnings  and  Working^' 
Conditidns 

In  late  197^average  hourly  rates 
were  $7.24 Tor  trouble  locators  and 
$6.96  for  central  office  repairers.  By 
comparison,  nonsuperviso^y  workers 
in  all  private  industries,  except  farm- 
ing, averaged  $4,87  an  hour. 

JEarnings  increase  considerably 
with  length  of  service.  Under  the 
terms  of  a  major  union  contract  in 
effect  in  late  1976,  rframe  wirers 
startec  at  $4.^68  an  hour  and  could 
work  up  to  a  maximum  of  $7.03  an 
hour  after  4  years.  'Central  office 
repairers  and  trouble  locators  could 
earn  a  maximum  of  $8.34  an  hour 
after  5  years. 

Employees  in  central  offices  work 
in  clean  and  -well-lighted  surroun/c 
ings.  Since  the  telephone  industr 
gives  continuous  service  to  its  .cus- 
tomers, central  offices  operate  24 
hours  a  day,  7  days  a  week.  Some 
central  office  craft  v^prkers,  there- 
fore, have  work  schedules  that  inr 
elude  shift  work  and  some  weekends 
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and.  holiday  work  for  which  they  re- 
"ceive  extira  pay.  Central 'office  craft 
workers  are  covered  by  tj^e  san^  ' 
prcivisions  governing:  overtntie  pa^^, 
vaeations,  holidays, 'and  other  b^^ 
fits  that  apply  to  telephone  workers 
generally.  '  ' 

See  the  statement  on  the  telephone 
industry  elsewhere  in  the  Handbook 
for  source^  of  additional  infojyjhatioji 
an4  for  geni^ratipf^nnatiQ0  orrfringe 
benefits.^ 
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CENTRAL  piFFICE  7 
EQUIPMENT  IH^TALLERS  ' 

(D.O.T.  822,38  ) 

Nature  9f  the  Work 

Central  office  e^uipipent  installers 
set  up  the  complex  switching  and<  di- 
aling equipment  used  in  central  offic- 
es, of  telephone  companies.  Xhey 
may  install  equipment  ii^n^  central^ 
offices*  add  equipment  in  an  expand- 
ing office;  or  replace  outdated  equip- 
ment. 

On  a  job,  installers  follow  blue- 
prints, diagram^,  and  floor  plans  in 
order  to  position  the  equipment 
properly  and  wire  it  correctly.  Thej' 
often  use  hoists  to  lift  heavy  items 
into  place  and  use  handtools.  such  as 
screwdrivers  or  soldering  guns,  to 
connect  equipment  once  it  is  in 
place.  Recently  de^^lopec  equip- 
ment spmetimes  comes  in  preasse^- 
bled  components  and  often  requires 
only  simple  plug-in  cortnecnons. 

After  the  new  equipment  has  been 
put  in  felace,  installers  connect  the 
outgomg  and  incoming  telephone 
truMlines,  often  consulting  diagrams 
tonsure  that  connections  are«made 
colrectly.  Once  this  is  completed, 
installers  then  test  the  system,  using 
elactrical  testing  equipment,  .such  as 
electrical  pulse  repeaters  and  ohm- 
ineters,  to  measure  the  strength  and 
consistency  of  the  current  flow.  If 
installers  discover  that  the  system  is 
not  functioning  properly,  they  must 
check  the  equipment  and  all  connec- 
tions to  determine  the  cause,  and 
then  correct  it. 


Inttall«r  wlr«s  a  n«w  distrlbutton  frame  and  twitehlnti  •quipment. 


Places  of  Empiovment 

About  20,000  ihs#lle-s  were  em- 
ployed in  1976.  Most  worked  for 
manufacturers  of  central  office  quip- 
ment.  Others  worked  directli^  for 
telephone  companies  or  for  private 
contractors  who"  specialrze  in  large- 
scale  installations. 

Most  central  office  equipment  in- 
stallers work  in  metropolitan  areas, 
where  large  central  offices  are  found. 
Hlundreds  of  installers  -nay  be  re- 
auired  to  work  on  l^ge  jobs  such  as 
a  iong'distance  toll  renter  in  a  big 
city.  Other  installers  are  assigned 
areas  that  include  several  States,,  and 
therefore  tKey  must  travel  frequently 
to  small  towns  within  their  area.  In- 
stalling equipment  in  small  commu- 
nities often  requires  only  2  or  3  in- 
^allers. 

Training,  Other  Qualifications, 
and  Advancement 

Individuals  considering  careers  as 
central  office  equipment  installers 
should  have  good  eyesight  and,  since 
electricar  wires  are  generally  color 
coded,  should  not  be  color  blind. 


They  should  be  able  to  work  with 
others,  for  teamwork  often  is  essen-. 
tial  to  solving  a  complex  problem. 
Although  manufacturers  generally ' 
provide  all  the  neqessary  training  to 
perform  this  job,  courses  in  blueprint 
reading  and  electronic  theory  are 
helpful  to  those  interested  in  this  ca- 
reer. 

New  employees  attend  classes- the 
first  few  weeks  to  learn  basic  installa- 
tion and  then  begin  on-the-job  trfiin- 
ing.  Often  trainees  will  be  transport- ; 
ed  to  the  plant  where  the  equipment 
is  manufactured  to  receive  their 
training. 

Workers  who  have  several  years  of 
experience  may  qualify  as  skilled  in- 
stallers. Training  continues, -how- 
ever, even  after  they  become  skilled; 
additional  courses  arc^  given  from 
time  to  time  to  improve  skills  and  to 
teach  new  techniques  in  installing 
telephone  equipment.  Also,  techno- 
logic^'innovations  are  constantly  re- 
sulting in  changes  in  equipment. 
When  manufacttirers  develop  new 
equipment,  installers  must  be  trained 
to  install  it. 
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Installers   who   have  managerial 

ability  can  advance  to  supervisory 

positionsr         *       ,  , 
f  •  y 

.  Enu>l0yment  Outlook  ' 

*        EmJ^loymfent    of    central^  "office 
equiprrtSj^  installers  is  ^xpecte<  fo  • 

.  decrine   througl^  the  .  mid-l^SO's. . 
However,  'a  few  hundred'  ojjenings 
will  aris^e^chjjyetiF  to'rilplace  experi- 
enced installerSyfvho  trarisferto  pther 

•  wofk,  retire,  or  die.   Y  . 

''T*ho\||and§'  oj.new  central  offices 
will  be  cq^structed  in  the  next  dec- 
ade. In  addition,  in  older  offices  qb- 
solete  mantial  and  dial  switching 
equipment  will  be  replaced  with 
more  efficient  electronic  switching 
systems  (ESS).  However,  most  new 

'.  central  office  equipment  will  be 
manufactured  in  components  th 

'  come  partially  assembled,  thus  gTjefat- 
ly  reducing  the-  time  needed  for  in- 
stallation. The  greater  cbmplexity  of 
ESS's  will  require  more  testing  of 
new  ecfuipment,  but  this  will  not  offr 

,^set  the  time  s^ivings  resultii^  from 
the  use  of  component  parts. «  -  ^ 

Employment  rriay  fluctuate' from 
year  to  year,  however,  because  in- 
vestment in^entral  office  equipm%nt 
is  subject  to  changes  in  business  con- 
ditions and  availability  of  funds. 
.  Thus,  when  business  is  prospering, 
installations  and  modifications  of 
central  offices  may  occur  at  an 
above-average  pace.  When  the  busi- 
ness outlook  is  depressed,  there  is 
less  likelihood  that  neW  central  offic- 
es will  be  built  or  that  existing  offices 
will  be  enlarged  or  modernized. 

Earnings  and  Working 
Coiidttions 

Under  the  terms  of  a  major  union 
contract  in  effect  in  late  1 976,  cover- 
ing most  central  office  equipment  in- 
stallers, starting  rates  for  inexperi- 
enced installers  ranged  from  $3.73  to 
$4.71  an  hour.  Tl^e  contract  provid- 
ed for  periodic  increases,  and  em- 
ployees could  reach  rates  of  $'7.20  to 
$8.34  an  hour  after  5  ye^fs  of  experi- 
ence. Travel  and  expense  allowances 
also  were  provided. 

The  Communications  Workers  of 
America  represents  most  central  of- 
fice equipment  installers,  including 


thpse  with  the  Bell  System.  The  In-^^  central  office,  which  di^cts  the  crew 

to  problem  locations  on  the  lines. 
^S^me  installers)  periodically  inspect 


teriTiational  Brotherhood  of^lectrical 
Workers  represents  some  installers 
employed  by  various  telephone  com^ 
panjes,  by  manufacturers  supplying 
the  independent  sejgment  of  the  tele- 
phone industry,  and  by  large  installa- 
tion contractors. 

See  the  statement  on  the  telephone 
.industry  elsewhere^n  the  Handbook 
for/iources  of  additional  inforn^ation 
and  for  general  information  on  fringe 
benefits. 


LINE  INSTALLEFiS  AND 
CABLE  SPLICERS  . 

Nature  oMhe  Work 

The  v£^st  network  of  wires  and  ca- 
bles that  ;  connect  telephone  central 
6ffices  to  each  other  and  to  custom- 
'ers'  telephones  and  switchboards  is 


sections  of  Jines  in  Tural  areas  and 
maIc»^|nmor  repairs.  ' 

After  line  installers  place  cables  on 
poles  or  in  underground  cxMiduits, 
cable  splicers^ib.O.T.  829.381)  gen-  , 
erally  complete  |he  line  c0nnections. 
Splicers  work  on  pol^,  on  aerial  lad-  . 
ders  and  {)latfornis,  in  rnanholes^  ot\  i 
in. basements  of  l^ge  buildings.  They 
connect  individual  wires  within  the 
^able  and  rearrange  wires  when  lines 
haye  to  be  changed.  At  each  splice,' 
they  either  wrap  'insulation  around 
the«^ires  and  seal  the  joint  with  a  } 
•lead  sleeve  or  cover  the  splice  with 
^me  other  type  of  closure.  Usi^Jb^/  * 
^they  fill  the  ,cable  sheathing  with  ^ 
cornpressed  air  to  keep  out  moisture. 

Splicers  also  install  terminal  boxes 
th^t  connect  customers'  telephones 
to  outside  cables.  An  innovation  in 
telephone  connecting,  these  terminal 
boxes  are  often  placed  in  the  base-t 
ments  of  aparti^ent  buildings  or  oth- 


constructed  and  maintained  by  line  buijdings  containing  multiple  tele- 
installers  and  cable  splicers  and  their^   phorie  customers.  When  a  telephone 

installer  wishes  to  connect  or  discon- 
nect a  customer's  telephone,  it  can 
be  done  quickly  atthc  terminal  box. 

Splicers  also  rnamtain  and  repair 
cables.  The  preventive  maintenarfCe 
work  that  they  do  is  extremely  im- 
portant, because  a  single  defect  in  a 
cable  may  cau^e  a  serious  interrup- 
tion in  service.  Many  trouble  spots 
are  located  through  air  pressure  or* 
electric  tests.  .  . 

graining,  Other  Qualifications, 
and  Advancement 


helpers.  Telephone  companies  em- 
ployed fllmost  55,000  of  these  work- 
ers in  1976  including  about  33,000 
cable  sglicers,  15,000  line  installers, 
and  7,000  helpers,  laborers,  and  oth- 
er workers* 

To  construct  new  telephone  lines, 
line  installers  (D.O.t^»  822.38  1 )  place 
•wires  arid  cables^that  lead  from  the 
central  office  to  customers'  premises. 
They  use  power-driven  equipment  to 
dig  holes  and  set  in  telephone  poles 
which  support  cables.  Line  installers 
climb  the  poles  to.attach  the  cables, 
usually  leaving  the  ends  free  fo,r' 
cable  splicers  to  connect  later.  In 
citi^  where  telephone  lines  are  be- 
low the  streets,  installers  place  cables 
in  underground  conduits.  On  con- 
struction job^,  installers  work  in^ 
crews  of  two  persons  or  more.  A  su- 
pervisor directs  the  work  of  several 
crews. 

When  wires  or  cables  break  or  a 
pole  is  knocked  down,  line  installers 
often  are  called  upon  to  make  emer- 
gency repairs.  These  repairs  are  most 
common  in  parts  of  th<  country  that 
have  hurricanes,  tornaddes,  and 
heavy  snowfalls  The  line  crew  super- 
visor keeps  in  rac^ '^id^tact  with  the 


Telephone  companies  hire  injexpe- 
rienced  workers  to  train'^for  jobs  as. 
line  instaflers  or  cable  splicers. 
Knowledge  of  the  basic  principles  of  - 
electricity  and  training  in  installing 
telephone  s>«tems  with  the  Armed 
Forces  are  Ij^^pful.  PhysicaJ  examina- 
tions usually  are  given  to  prospective 
employees,  since  some  line  and  cable 
work  is  strenuous,*requiring  workers  , 
to  climb  poles  and  lift  heavy  cables 
and  equipment.  The  ability  to  distin- 
guish colors  is  necessary  because 
wires  usually  are  coded  by  color. 
,  Telephone  companies  have  train-, 
ing  programs  for  Ijne  installers  and 
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Telephone  companies  hire  inexperienced  workers  to  train  for  Jobs  as  line  installers  or 

cable  splicers. 


cable  splicers  that  include  classroom 
instruction  a^  well  as  on-^he-jbb 
training.  Classrooms  are  equipped — 
with  actual  telephone  apparatus, 
sucah  as  poles,  cable  supporting 
clam^^a^anli  other  fixtures  to  simu- 
late working  conditions  as  Closely  as 
possible.  Trainees  learn  to  climb 
poles  and  ar^  taught  safe  working 
practices  to  avoid  falls  and  contact 
with  p(ywer*wires.  After  a  short  peri- 
od of  classroom  training,  some  train- 
ees are  assigned  to  a  crew  to*  work 
with  experienced  line  installers  and 
cable  spacers -under  the  supervision 
of  a  line  supervisor.-      *  ^  ^ 

InJ|itlition  to  th^  training  provided 
b^^e  telephone  domp^nies»  some 


manufacturers  of  cable  installation 
equipment  also  train  line  installers 
and-cable  splicers  in  the  use  of  equip- 
ment that  the  manufacturers  sell  to 
'telephone  companies.  Often  a  tele- 
phone CQmpany  wili  send  its  line  and 
cable  workers  to  the  manufacturer's 
training  school.  At  other  times  manu- 
>  facturers  send  their  instructors  to  the 
job  site.  - 

Some  small  independent  telephone^ 
companies,  particularly  those  in  rural 
areas,  do  not  have  adequate  facilities 
to  train  their  employees.  Therefore, 
they  may  rejy  on  lodal  vocational  and 
technical  schools  to  provide  class- 
roonv^aining  tb  craft  employees.  A 
few  apprenticeships  also  are  avail- 
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able  for  line  and"  qabJe  workers^  In 
^these  casesi  employees  receive  class- 
room* training  in  courses  such  as 
mathematics  aiid  elect?x)nic  theorx 
sponsored  rb^  outside  agencies*  folf* 
example  Stale  empJpym^hT  agencies, 
while  they  rec^iv^  on-the-job  train- 
ing. Apprentice>hips  generg^y  last  4 
ye^rSv 

Line  installers  and^  c5able  sp'licers^ 
contini^e  to  receive  "gaining  through-^ 
jout  their  career^'^.tiyajify  foi'jmore 
difficult  assignments  an^' to'Tcdfep  lip 
with  tecihnol6gical  charfges.Sbue  to 
the  strenuous  nature  ojf  the  job,  most  • 
fine  installer^  and  cabftf- splicers  find 
it  necessary  to  fr^n^fer  to  other  occu- 
pations as  they  advance  in  age.  Those 
having  the  nejfessary  quajificaljons 
find  many  additional  advancement 
opportunities  in  the  telephone  indus- 
try. For  example,  a  line  irtltaller^may 
be  transferred  to  telephone  installer 
and  later  to  telephone  repairer  or 
other  higher  rated  j(5b. 

Employment  Outlook 

Employment  of  cable  'splicers  is 
expected  to  show  little  or  no  Change 
through  the  mid- 1980*^.  Technologic 
cal  developments  such  *as  the  tele- 
phone splicing  van  which  uses  the 
truck  engine  to  heat  and  Veatilate 
anholes  and  drive  power  tools  and 
equipment  will  improve  the  effici^n-, 
cy  of  splicers,  thus  limiting  the  need 
for  additiorial  workers.  Nevertheless, 
many  job  openings  will  arise  due  to 
the  need  to  'replace  experienced 
splicers  who  retire,  die,  or  transfer  to 
other  occupations. 

Little  or  no  change  is  expected  in 
the  number  of  lin&  installers  because 
the  increasing  use  of  mechanical  im- 
provements such  as  ^plows  that  can 
dig  a  trench.  Jay  cable,  and  co'verit  in 
k  single  operation  have  eliminated 
much  of  tfie  heavier  phy^sical  work  of 
the  line  crews  and  have  caused  re- 
ductions in  crew  size.  Also,  satellites 
are  expetted  to  carry  an  increasing 
volume  iof  telephone  traffic,  thus 
slightly  jreduCing  thje  emphasis  on 
cable ^stallation.  On  the  other  hand, 
as  uVban  and  suburt^an  areas  expand 
outward,  some  employment  opportu-. 
nities  for  line  installers  and  cable 
splicers. may  be  created  by  the  desire 
to  place  unsigjitly  cat)les  under- 
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ground  in  localities  where  cables 
presently  are  hung  from  poles.  Is^d- 
'  dition^.^Qnie'job  openings  .will  occur 
^  experiedced  line,  installers  retire, 
dic/or  transfer  to  tj^her  occupations. 

Due  to  the  mdny  mflfes.  of  cable 
which  must  be  instaUe^d  and  main- 
tained ia  rural  areas,  job  ppdningS  fdr 
•  lir^  ttisfallers  andtcable;  splicers  may' 
be  easier  fo  fiq^  in  smalt^iti^s  t\iQf\  in  _ 
metropolit^  afeas.  ^ 

•  '  -      '  ' t 

«    .      '       .   .  ^••       ^  ■ 
JEarnJnys  an^  Workh^g 
.C6pdi|{k)n8  -  ' 

In  laie  -1975,  wage  rates  of  cables 
splicerSNaveraged  $6(fe6  an  hour,  line 
installers  averaged  $6.49,  and' cable 
splicers'  helpers,  $5.46.  By  compari- 
son, nonsupervisory  workers  irt  all 
private  industries,  except  farming, 
averaged  $4.87  an  hour. 

Pay  rates  for  cabl^^licers  and  line 
installers  depend  to  a  considerable 
cxtetlf  up^n  length  bf  service,  and 
1.  For  ^example, 
under  the  tdlq^is  of  a  major  union 


:  contract  in  effe^^n  late  1976,  new 
workers  in  line  .corhstruction  jobs  in 
the  highest  pay-scale  cih'tsbegan  at 
$4.7 1  *n  hour  and  could  a 
fhaximum^of  $^.34  after  5  years  of 
service.  The  maximum  hourly  rate 
for  cable  splicers  also  was  $8.3^. 
Line  installers  and  cable  splicers  are 
cbOl^red  by  the  same  contract  provi- 
sions governing  overtime  pay,  vaca- 
tions, holidays,  and  other  benefits 
that  apply  to  telephone  workers  gen- 
erally. 

Line  installers  and  cable  splicers 
w6rk  outdoors.  They  must  do  consid- 
erable climbing,  and  often  work  in 
stpoped  and  cramped  positions.  Safe- 
ty standards,  developed  over'  the 
years  by  telephone  companies  with 
the  cooperation  of  labor  unions,  ha\^e 
greatly  reduced  the  hazards  of  these 
occupations.  ^When  severe  weather 
damages  telephone  lines,  line  install- 
ers and  cable  splicers  rhay  be  called 
upon  to  work  long  and'  irregular 
hours jto  restore  service. 

See  the  statement  on  the  telephone 
industry  elsewhere  in  the  Handbook 
for  sources  of  additional  information 
and  for  general  information  on  fringe 
benefits.    ,  i  ' 


TELEPHONE  AND  PBX 
II^Ti^LERS  AND 
^R^IRERS 

Nature  of       Work  ^ 

About  I  in  every  3  telephone  craft 
workenC^^  a  tjeJephone  installer  or^ 
repairer.  About  110,000  were  enl- 
plpyed  in  1976.  They  iYStall  and  ser-^ 
vice^  ^Igphones  and  switchboard  sys- 
tem^ suih  as  PBX  and  CENTREX  on 
customer^',  property  and  ^rriakje  re- 
pairs on.the^quipment  when^troOble 

jdevelofs.  These  wooers  generally 
li;av£fl  tgi,  customers'  homes  atid,offic- 
es  in  trucks  equipped  with  telephone 
todl^  and  Supplies,  Wh^n  customers 
move  or  request- ne\v  types  of  seryice, 
they  relocjAe'  telephones  or  malj^e 
changes  on  existing  equipment.  For 
exarr\ple,  they  may  install  a  switch- 
board in  an  office,  or  change  a  two- 
party  line  to  a  single-party  line  in  a 
residence.  lnstaller|Aalso  may  fill  a 
customer's  request  to  add  an  exten- 
sion in  another  room,  or  to  replace 
an  old  telephone  with  a  new  model. 
Most  installers  and;repairers  special- 
ize in  one  or  two  of  the' jobs  de- 
scribed belovv;  however,  installers 
and  repairers  Employed  at  small  tele- 
phone companies  may  perform  all  of 
these  jobs,  v. 

Telephone  installers  (D.O.T. 
822.381)  install  and  remove  tele- 
phones in  homes  and  business  places. 

^They  connect  telephones  to  outside 
service  wires  and  sometimes  must 
climb  poles  to  giake  these  connec- 
tions. Occasionally,  especially  in 
apartment  buildings,  the  service 
wires  or  terminals  are  in  the  base- 
ment of  the  building  in  which  the 
installation  or  removal  is^being  done. 
Telephone  installers  are  sometimes 
called^  station  installers. 

PBX  installers  (p.O.T.  822.381) 
perform  the  same  duties  as  telephone  , 
installers,  bin  they  specialize  in  more 
complex  tefephone  system  installa- 
tions. They  connect  wires  from  ter- 
nlinals  to  switcjiboards  ami  Thake 
tests  to  check  their  installations. 
Some  PBX  installers  also  set  up 
equiprrtgnt  for*  mobile  radiDtele^ 
phbnes,  data  processing  equipment, 
and  telephone  switchboard  systems 
for  ra*dio  and ,  television  broadcasts 
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that  involve  receiving  phone  calls 
fco'm^e  audi^nce.^ 

Telephone  repairers  '  (D.O.T. 
822.28 1 ),  with  the^^ssistance  of  trou- 
blQ-  locatqrs  in  the  central^office,  lo- 
cate trouble  oh  customers'  equip-' 
sjment.  A  repairer  finds  the  source  of 
the  problem  by  connecting  a  porta- 

'  ble  telephone  to  the  ciJCslomer's^tmle- 
phone  cor(J  and  then  dialing  the  trou- 

,  ^  ble  Jocator  in  the  centrakoffice.  If  the^ 
pcopet connection  is  mad.»,  the  prob- 
lem xfix)  th.d<:ustonjyr'siele^one.  If 

^  connection!'  carmot  be  Completed, 
the  problem  is  ip  the  sefvicie  line  be- 
tween the  pho|fe  and  the  centtql  of- 
fice, and  the  repairer  repeats*  this 

procedure  at  v4*ous  points  iflong  the 
service  line  unnl'  the  problem  is  lo- 
cated. The  repairer  theiiinakes  the 
necessary  repairs  toTvestore^sefvice. 

PBX,  repairers  (D.O.T.  822.281), 
with  the  assistance  of  trouble  loca- 

,  tors,  locate  trouble  on  customers' 
PBX,  CENTREX,  or  other  complex 
telephdne  systems  and  make  the  nec- 

'^ssaryM'epairs.  They  also  main  tain,  as- 
sociated equipment  such*ts' batteries, 
delays,  and  power  plants.  Some  PBX 
repairers  maintain  an<f  repair  equip- 
ment for  radio  and  television  broad- 
casts, mobile  radiotelephones,  a^d 
data  processing  equipment. 

Training,  Other  GMialifications, 
ahd  Advancement 

Telephone .  companies  give  new 
service  workers  yc;lassroom  instruc- 
tion in  subjects  such  as  mathematics 
and  electrical  and  electron/c  theory. 
Trainees  supplement  their  classrooni 
instruction  with  on-the-job  training. 
Often  additional  training  is  conduct-^ 
ed  in  classroom  set-ups  that  simulate 
actual  working  conditions.  For  exam- 
ple,.7telephone  installer  trainees  are 
insti^^ucted-in  cjassrboms  equipped 
with  telephone  poles,  lines  and  ca- 
bles, tewmnal.  bo;Kes^  and  other 
equipment.  They'  practice  installing 
telephones  and  connecting  wires  just  . 
as  the^  would  on  the  job.  Aftef  a  few 
weeks  in  the  classroom,  trainees  are 
assigned  to  the  field  for  on-the-job. 
training  by  experienced  workers,  of- 
ten supervisors. 

Many  small  ^independent  tele- 
phone-companies, especially  those 
located  in  rural  areas,  do  not  have  * 
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i  the  fatijii^^^^  siniulated  classT 

rbdms,  necl^^  traiii  their  em- 
plpyeei:  Therefore,  vocatib^  and 
technkftf  scliools^  m  train-  : 

:  ing  for  htstftUers  and  repairer^  em- 

^  ;pIdy<M^'by  t^epho     companies  ia 

:*  ;Ae  $r^^^  aqd  repair- 

ed :%ay^  ^e  pro- 

;  ;  -i^^  qohducied  joihtl^y^  by  State  em- 

V.  j^bymeht  agencies  aV^t^ 

r  companies.  In  these  piibgrkm's  ap- 
prentibcS:  receive  on-the-job  training 
at  the  company  wliere  they  are  en^j^ 

.  ployed;  At  the  same  time,  they  re- 
ceive cjassrpom  iiistriiction  from  the> 
'  Sl^te  agenciies.  Generally  apprentice- 
ships last  4  years. 

'  Because  telephone*  wires  usually, 
are  color-c4bed,   applicants  must 

;   have  good  ey^esight— no  color  blind-^. 
'  oess.  Physical  eximinations  are 
sometimes  required  since  the  work 

'    may  involve  strenuous  activity  such 
Wclimbihg  poles.  Imaddition,  appli-, 
cants  may  have  to  jpass  ^a  .test  de-  " 
signed  to  determine  the  applicant's 

•   aptitude  for  the  job.  ^Often  trainees 
vare  chdC^n.  from  current  telephone^ 
.  •company  employees,  such  as  opera-  f 
tors  ctT  line  iristallers. 

Telephone*  service  workers  contin- 
ue to.vredeive  training  throughout 
their  careers  to  qualify  for  more  re- 
sponsible assignments  and  to  keep  up 
with  technical  changes.  Those  who 
have  maniCgerial,«abilit]Ocan  advance 
to  supervisory  jobs. 

Igmploym^nt  Outlook 

Employment  of  telephone  install- 
^  ers  an«t  repairers  is  expected  to  in-  : 
crease^about  as  fast  as  the  average 
for  alt  occupations  through  the  mid- 
1980 's.  Most  job  openings  will  result 
from  employment  growth,  but  many 
.  openings  will  arise  from  the  need  to 
replaceT  workers  whf)  ^Bctire,  die,  or 
^  transfer  to  other  occupations.  These 
'dt>enings  usually  are  filled  by  work- 
el's  from  other  telephone  jobs,  such 
.  as  operators,  service  representatives, 
line  installers,  or  cable  splicers,  but 
some  shQ,u!d  ibe  available  to  new  em- 
ployees. 

Employigent  will  increase  due  to 
the  growing  demand  for  telephones 
and  PBXland'CENTREX  systems. 
Employment  of  installers  will  in- 
crease most  rapidly  in  areas  where 
the  population  is  growing  rapidly, 
Ihus  creating  a  large  demand  for  tele- 


Employment  of  tf lophono  Inttflllors  will  Incmoo  moot  rapidly  In  irofo  whoro  ttio 

V    population  Is  growing  ropldty.' 


phone  installations.  Also,  area's  that 
,have  a  large  influx  or  outflow  of  peo- 
ple, such  as  those  with  military  bases . 
or  colleges  nearby,  will  have  a  rela- 
tively large  demand  for  telephone  in- 
stallations and\removals. 

On  the  other  hand,  technological 
improvements  may  limit  the  demand 
for  installers  and  repairers.  For  ex- 
ample, terrhinal  boxes  aflow  a  num- 
ber of  installations  to  be  connected 
at  one  central  location  and  make  it 
unnecessary  for  installers  to  climb 
telephone  poles. 


Earnlffiflo  and  Working 
Condhlono 

'^In  late  1975,  the  average  hourly 
rate^for  PBX  repairers  was  $7.01, 
and  the  average  for  telephone^and 
PBX  installers  was  $6.75.  In  comsv 
parison,  rfonsupervisory  workers  in 
all  private  industries,  except  farming, 
had  average  earnings  of  $4.87  an 
hour. 

Earnings    increase  considerably; 
with  len^  of  serVice.  Under  the  . 
terms  of  a  m^pr  union  contract  in  .? 
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effect  in  late  1976,  in  out  of  the 
higher  pay-scale  cities,  telephone  in- . 
stallers  and  repairjers  earned  a  start- 
ing rate  of  $4.49  an  hour,  with  peri- 
odic pay  increases  up  to  a  maximum^ 
of  $7.63  an  hour  after  5  years  of  ser- 
vice. Install4rs  and  repairers  are  cov- 


ered by  ttie  same  provisions  govern- 
ing overtime  pay,  vacations, 
holidays,  and  other  benefits  that  ap- 
ply to  telephone  worlcers  ge^nerally. 

Telephone  installers  agd  repairers 
work  indoors;  and  outdoors  in  all. 
kinds  of:  weather.  They  may  work 


extra  hours  when  breakdowns  o^cur 
in  lines  or  equipment. 

(See  the  statement  on  the  tele-; 
phone  industry  elsewhere,  in  the 
Handbook  for  sources  of  additional 
information  and  for  generaLinfornia- 
tion  on  fringe  benefits.) 


\ 
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AIR-CONbltlONING, 
REiFRIGEAATION,  AND 
HEATING  IMECHANIGS 


(D,0,T.  637,281  and  .381,  862.281 
and  .381,  and  869.281) 

Nature  of  th«  Work 

Heating  and  air-conditioning, 
eq^iipment  noi'iikes  buildings  conxfort- 
/able  for.  work,  study,  or  play.  Refrig- 
*  eration  equipment  makes  it  possible 
to  safely  store  food,  drugs,  and  other 
items.  The  types  of  equipment  that 
provide  these  conveniences  are  com- 
plex. Air-conditioning,  refrigeration, 
and  heating  mechanics  are  the  skilled 
workers*  who  install,  maintain,  and 
repair  them.  These  workers  usually 
specialize  in  Sne  area  bUt  often  have 
the  ability  to  work  in  several. 

Air^onditioning  and  refrigeration 
mechanics  (D.O-T.  637.28J  and 
.381)  jiBAmi  and.  repair  equipment 
ranging  in  size  from  small  window 
"units  to  large  central  air-conditioning' 
ot  refrigeration  systems.  When  in- 
stiling new  equipment,  they  put  the 
motors,  compressors,  evaporators, 
and  otheii  components  in  place,  fol- 
lowing blueprints  and  design  specifi- 
cations. They  connect  duct  work,  re- 
frigerant lines,  and  other  piping  and 
then  connect  the  equip|[^ent  to  an 
electrical  power  source.  After  com- 
pleting the  installation,  'they  charge 
the  system  with  refrigerant  and 
check  it  for  prpper  operation. 

When  air^onditioning  and  refrig- 
eration equipment  breaks  down,  me- 
chanics diagnose  the  cause  and  make 
repairs. 'When  looking  for  defects 
they  inspect  components  such  as  re- 
lays and  thermostats 

Furnace  installers  iD.o!f.  86^.38  1 
and  869.281),  also  called  heating 
equipment  installers,  follow  blue- 
prints or  other  specifications  to  in- 


stall oil,'  gas,  and  electric  heating 
units.  Aftef  setting  the  heating  unit  in 
place,  they  install  fuel  supply  lines, 
air  ducts,  pumps,  and  other  compo- 
nents. They  then  connect  electrical 
wiring  and  controls,"^ and^eheck  the 
unit  for  proper  operation. 

Oil  bu  rner  m  echa  n  ics  ( D  .T . 
862.28 1 )  keep  oil-fueled  heating  sys- 
tems in  good  operating  condition^ 
During  th^  fall  and  winter^ft^s  the 
system  is  needed  most,  th^syj^H^ice 
and  adjust  oil  burners.  If  a  Vp^r  is 
not  operating  properly,  mechanics 
check  th^thermostat,  burner  noz- 
zles, controls,  and  other  parts  to  lo- 
cate the  problem.  Mechanics  carry 
replacement  parts  in  theirjrucks  to 
^  make  repairs  in  the  customer's  home 
or  place  of  business.  However,  if  ma- 
jor repairs  are  necessary,  they  usually 


complete  the  Repairs  In  the  shop. 
During  the  summer  when  most  sys- 
tems are  off,  mechanics  service  heat- 
ing units,  replace  oil  and  air  filters, 
and  vaciTum-clean  vents,  ducts,  and 
other  parts  of  the  heating  system  that 
accumulate  soot  and  ash. 

Gas  burner  mechanics  (D.O.T. 
637:281),  also  caH63^as  appliance^ 
servicers,  have'rfuties  similar  to  those 
of  oil  burner  mechanics.  They  diag- 
nose malfunctions  in  gas-fueled  heat- 
ing sy sterns  and  make  necessary  re- 
pairs and  adjustments.  They  also 
repair  cooking  stoves,  clothes  dryers, 
and  hot  water  heaters.  During  tfie 
summer,  mechanics  employed  by  gas 
utility  companies  may  inspect  and  re- 
pair gas  meters. 

Air-conditioning,  refrigeration, 
and  heating  mechanics  use  a  variety  . 
6f'  tools,  including  hammers,, 
wrenches,  metafsnips^  electric  drills, 
pipe  cutters  and  benders,  and  acety- 
lene torches.  They  also  use  volt- 
meters, electronic  circuit  testers,  and 
other  testing  devices^.  ' 

Cooling  and  heating  sys{ems  some- 
times are  installed^r  repaired-b^th- 
er  craft  workers.  Tor  example,  on  a 
large  air-conditioning  installation 


Air-conditioning  mochanic  utM  voltm#t«r  to  locato  •qulpmont  breakdown 


403 


EKLC 


4^13 


404 


(XrCUPATIONAL  OUTLOOK  HANDBOOK 


Adt^  especially  where  workers  are 
covered  by  union  contracts,  duct 
.work  migh)  be  done  by  sheet-metal 
workers;  electrical  work-  by  electri- 
cians; and  installation  of  piping,  con- 
densers, and  other  coni{)onents  by 
pipefitters.  Appliance  servicer^  often 
install  and  repair  window  air-condi- 
tioners. Additional  information 
about  these  occupations  appears 
elsewhere  in  the  Handbook. 

Places  of  Employment 

Approximately  175,000  persons 
worked  as  air-conditioning,  refrig- 
eration, and  heating  mechanics  in 
.  1976.  Cooling  and  heating  dealers, 
and  contractors  employed  most  air- 
conditioning. and  refrigeration  me- 
chanicis.  and  furnace  installers.  Fuel 
oildealers  employed  most  oil  burner 
mechanics,  and  gas  utility  ^compa- 
nies, most  gas  burner  mechanics.  Ap- 
proximately I  out  of  7  mechanics 
was  self-employed.  ^ 
Air-conditi6ning  and  refrigeratiori 
mechanics  and  furnace  instal)ers  5 
work  in  all  parts  of  the  country: 
Generally,  the  geogrlkphic  distribu- 
tion of  these  workers  is  similar  to  that 
of  our  population.  Oil  burner  me- 
chl^nics  are  concentrated  in  States 
where  oil  is  a  major  heating  fuel. 
More  than  half  work  in  Massachu- 
setts,-New/ Jersey,  New  York,  Penn- 
sylvania, Illinois,  and  Michigan.  Simi- 
larly, gas  buuer  mechaiHcs  are 
concentrated  ifNRltes  whef-e  gas  is  a 
major  heating  fuel.  Almost  half 
worked  in  Texas,  California,  Ohio, 
Michigan,  and  Illinois. 

Training,  Other  Qualifications, 
and  Advancement 

Most  air-cOnditioning,  refrigera- 
tion, and  heating' mechanics  start  as 
^  helpers  and  acquire  their  skills  by 
working  f^;*  several  years  with  expe- 
rienced mechanics.  The  remainder 
leam  through  apprenticeship. 

All  new  workers  in  these  trades 
receive  similar  on-the-job  training, 
laSting  4,  to  5  years.  They  begin  by 
doing  simple, tasks  such  as  carrying 
materials,  insulating  refrigerant  lines, 
or* cleaning  furnaces.  Within  a  year, 
they  learn  to.  cut,  braze,  and  solder 
pipe  and  tubing;  within  three,  to  in- 
*  stall  fittings  and  work  with  sheet  met- 


al. By  the  end  of  training,  they  are 
capable  of  checking  circuits  ^nd  in- 
stalling burners  and  pumps. 

.  In  addition  to  on-the-job  training, 
apprentices  must  have  related  class- 
room instruction  in  subjects  such  as 
math;  blueprint  reading,  and  basic 
construction  and  engineering  con- 
cepts. 

When  hiring  helpers  or  apprentic- 
es,' employers  prefer  high  school 
graduates  with  mechanical  aptitude 
who  have  had  coursei^in  mathemat- 
.  ics,  physics,  electronics,  ^nd  blue- 
print reading,  b'ood  physical  condi- 
tion also  is  necessary  because 
workers 'Sometimes  have  to  lift  and 
move  heavy  equipment. 

Many  high  schools  and  vocational 
schools  offer  basic  mechanic 
courses,  some  of  which  are  taught  by 
members  of  local  firms  and  organiza- 
tions such  as 'the  Air-conditioning 
and  Refrigeration  Institute  and  the 
Petroleum  Marketing  Education 
Foundation.  These  courses  may  last 
from  2  to  3  years. 

;    f  .  »  . 

Employment  Outlook 

Employment^  of  air-conditioning, 
refrigeration,  and  heating  mechanics  . 
is  expected  to  increase  much  faster 
than  the  average  for  all  occupations 
through  the  n1id-1980*s.  In  addition, 
to  the  job  openings  from  employ- 
ment growth,  many  openirigs  will  oc- 
cur as  experienced  mechanic^ 'trans- 
fer tta  otl)er  fields  of  work,  retire,  or 
die. 

Most  openings  will  be  for  air-con- 
ditioningf  and  refrigeratidn  'mechan- 
ics. An  increase  in  household^forma- 
tion  and  rising  personal  incomes 
should  result  in  a  very  rapid  increase 
in  the  number  of  air-conditjoned 
homes.  Air-conditioning  in  schools, 
factories,  and  other  buildings  alSq  is 
expected  to  increase.^Jn  addition, 
more  refrigeration  equipment  will  be 
needed  in  the  production,  storage, 
and  marketing  of  food  and  other  per- 
ishables. 

Employment  of  furnace  instkllers 
and  gas  burner  mechanics  is  expect- 
ed to  follow  the  growth  trends  in  the^ 
construction  of  homes  and  business- 
es. Employment  of  oil  burner  me- 
chanics should  also  grow  as  custom- 


ers have  their  berating  systems 
serviced  more  frequently  in  order  to 
conserve  oil. 

Earnings  and  Working 
Conditions 

_^deMtiding  on  the  area  of  the 
countm'  and  the  experience  of  the 
workefLhourly  rates  for  Skilled  air- 
conditiohing,  refrigeration, and  heat- 
ing mechanics  ranged  from  about  $6  . 
to  $10  in  1976,  according  to  limited 
information.  In  comparison,  the  av- 
erage hourly  rate  for  production  and  » 
nonsupervisory  worlcers  in  private  in- 
dustry, except  farming,  was  $4.87. 
Mechanics  who  worked  on  both  air- 
conditioning  and  heating  equipment 
frequently  had  higher  rates  of  pay 
than  those  who  worked  on  only  qiibr^ 
type  of  equipment.  Starting  rates  for  ^ 
.helpers  and  apprentices  are  about  55 
to  65  percent  of  those  paid  to  experi- 
enced workers;  with  experience,  • 
rates  increase.  • 
^  Most  mechanics  work  a  40-hour^' 
week.    However,    during  seasonal 
peaks  they  often  work  overtime  or 
irregular  hours.  Air-conditioning  and 
refrigeration  mechanics  are  busiest 
during  sprihg  and  summer,  and  heat- 
ing mechanics  are  busiest  during  fall 
and  winter.  Most  emplqyers/fry  to 
provide  a  .full  'workweeK^ne  year 
round,  but  they  may  temporarily  re- 
duce h^urs  Qr  lay  off  some  mechs 
ics  when  seasonaF  peaks  enc}.,  HO^ 
*^er,  employment  in  most  shops^flnat 
service  botE  air^conditioninw  and 
heating  equipment  is  fairly  Stable 
throughout  the  year.^ 

Mechatfics  sometimes  are  required* 
to  work  at  great  heights  when  install- 
ing new  equipment.  They  aisp-  may. 
work  in  awkward  or  cramped  posi- 
tions. Hazards  in  this  trade  include  ^ 
electrical  shock,  torch  burns,  and 
muscle  strains  andV other  injuries 
from  handling  heavy  equipment. 

Sources  of  Additional 
Information 

»  For  more  information  about-em- 
ployment  and  training  opportunities, 
contact  the  local  office  of  the  State  , 
employment  service  or  firms  that  em- 
ploy air-conditioning,  refrigeration, 
and  heating  mechanics. 
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•  For  paniphlets  on  career  opportu- 
nities and  training,  write  to: 

Air-Conditioning  and  Refrigeration  l(nstitute, 
1815  N.  Fort  Mycr  Dr.,  Arlington,  Va. 
22209.  (The  Ii^titute  prefers  not  to  re- 
ceive individual  requests  for  large  quanti- 
ties  of  pamphlets.)  ^ 

For  information  about  training  in/ 
oil  heating  systems,  write  to: 

Petroleum  Marketing  Education  Foundation, 
P.  O.  Box  11 187,  Columbia,  S.C.  292 1 1 . 
For  career  information  about  gas 
burner  mechanics,  write  to: 

American  Gas  Association,  Inc.,  1515  Wilson 
Blvd.,  Arlington,  Va.  22209. 


APPLIANCE  REPAIRERS 


(D.O,T.  637.281, 

and  827. 


723.844, 


Nature  of  th 


es  usually  are  repaired  in  customers* 
homes  by  appliance  repairers  who 
carry  their  tools  and  a  number  of 
commonly  used  parts  with  them  in  a 
truck.  ^ 

To  determine  why  an  appliance  is 
not  working  pi^operly,  appliance  re- 
pairers may  operate  it  to  detect  un- 
u&ual  noises,  overheatine,  or  excess 
vibration.'  Repairers  ,areo  look  for 
common  sources  of  trouble  such  as 
faulty  electrical  connectib»&.-^hey 
may  disassemble  the  appliance  to  ex- 
amine the  mechanical  and  electrical 
parts.  To  check  electric  systems,  re- 
pairers follow  wiring  diagrams  and 
use  testing  devices,  such  as  amme-^ 
ters,  voltmeters,  and  ohmmeters. 
.  After  locating  the  -trouble,  the  re- 
pairer makes  the  necessary  repairs  or 
replacements.  The  repair  procedure 
varies  with  the  type  of  appliance  and 


repair  involved.  To  fix  a  portage  ap- 
pliance such  as  a  toaster,  the  repairer 
may  replace  a  defective  heating  ele- 
ment. To  fix. a  major  appliance  such 
as  a  washer,  the  repairer  may  replace 
worn  bearings,  transmission  belts,  or 
gears.  To  remove  old  parts  and  install 
new  ones,  repairers  use  cotnmon 
fiandtools,  including  screwdrivers, 
soldering  irons,  files,  and  pliers,  and 
special  tools  designed  for  particular 
appliances/Repairers  operate  the  ap- 
pliance after  completing  a  repair  to 
check  their  work. 

Repairers  may  answer  customers* 
questions  and  complaints  about  ap- 
pliances and  freqi^ently  advise  cus- 
tomers about  the  care  and  use  of  the 
appliance.  For  example,  they  may 
show  the  owners  the  proper  loadings 
of  automatic  washing  machines  or 
how  to  arrange  dishes  in  dishwashers. 


In  the  past,  most  hbuseh' 
such  as  cooking  anjy  clea 
performed  by  hand  and  often  in^ 
volved^a  great  deal  of  time  and  phys- 
ical effort.  T«day,  a  variety  of  labor- 
saving  appliances  make  piany 
-hpusehqjld  jobs  much  simpler  to  do. 
Microwave  ovens  cook  in  minutes 

ai 

meals  that  once  took  hours  to  prer. 

pare.  W.acS^h6r$  and  dryers  cle^in 
jciothels  With  little  physical  efforU  ln^  ; 
^tf^ed  rthe  niimjber^of 'h^ 

i&:l!b^h6^Ui^^  ; 
•^eiiv^itrtf^^^^         h^j^if  as  o^blp^ 


liaihbtirger^ 

thos^  jpi|tpbses|  l&e^ 
chine3^|tluj'jt?b^^ 

^irer.-,  •  r  '  ■  :  :     :  V:;;/  ^M^^^^^^^ 


^pli^i^e  repairif* -iwK^^^^^ 


cialize  in  servicing.  ei^tS^j9,^o^ 
appliances  such  as  toaster^  and  irons' 
or  major  appliances  such  as  refrig- 
erators and  ranges.  In  large  i-epair 
shops,  they  may  specialize  in  particu- 
lar items  such  as  clothes  washers  and 
dryers  or  refrigerators  and  freezers. 
'^Repairers  generally  do  not  install  ma- 
jo^  appliances.  This  job  usually  is 
done  by  technicians  who  \^ork  for 
retail  stores.  / 

Portable  appliances  ^ivd  major  ap- 
pliances that  are  rebuilt  fpr  resale  are 
worked  on  in  shops. 'Major  applianc- 


JC 


Appllpnct  rtpair^r  fixing  •l«ctrlc  rang*. 
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Appliance  repkirers  may  give  cus- 
tomers estimates  on  the  cost  of  re- 
pairs and  .collect  the  payment  for  the 
repairs.  They  also  may  keep  records 
of  parts  used  and.  hours  worked  on 
each  job. 

Placet  of  Employment 

About  144,000  people  were  en)- 
ployed  as  appliance  repairers  in 
1976.  Most  repairers  work  in.  in- 
dependent appliance  stores  >  and  re- 
pair shops.  Others  worked  for  service 
centers  operated  by  appliance  manu- 
facturers, department  stores,  whole- 
salers, and  gas  and  electrjc  utility 
companies. 

Appliance  repairers  are  employed 
in  almost  every  community,  but  are 
concentratec^^  the  more  highly 
populated  ^mes  and  metropolitan 
areas. 

TralQihg,  Other  QualifiMtlons, 
and  Advancement 

Most  appliance  repairers  start 
helpers  and  acqfiire  their  skills 
through  on-the-job  training.  The 
form  of  training  varies  an?ong  com- 
panies and  usually  depends  on  the 
type  of  appliance  repaired  by  the 
company.  In  some  shops  that  fix  por- 
table, appliances,  helpers  work  on  a 
single  type  of  appliance,  such  as  vac- 
uum cleaner^  until  they  master  its 
repai^.  TrpTmees  then  move  on  to 
work  on  [  different  type  of  appH- 
ance;  this  process  continues  until 
they  can  repair  a  Variety  of  applianc- 
es. In  other  shops,  helpers  progress 
from  simple  jobs,  such  as  replacingca 
switch,  to  more  .difficult  jobs  such  as 
rewiring  an  appliance. 

In  companies  that  repair  major  ap- 
pliances, beginners  usually  learn  by 
helping  experienced  repairers  during 
house  calls.  In  other  cases,  they  |earn 
basic  skills  by  working  in  the  shop 
rebuilding  used  parts  such  as  Washing 
machine  transmissions. 

Many  helpers  receive  supplemen- 
tal instruction  through  training  semi- 
nars that  are  conducted  periodically 
by  appliance  manufacturers.  These 
seminars  usually  last  V  ot  2  weeks 
and  deal  with  the  repair  of  one  type 
of  appliance  such  as  ovens.  Up  to  3 
years  of  on-the-job  training  may  be 


needed  to  become  skilled  in  all  as- 
pects of  repairing  some  of  the  more 
complex  appliances. 

Some  large  companies  such  as  de- 
partment store  chains  have  formal 
training  programs,  which  include 
home  study  courses  and  shop  classes, 
where  trainees  work  with  demonstra- 
tion appliances  and  other  training 
equipment.  • 

Experienced  repairers  continue  to 
attend  training  classes  periodically, 
and  study  service  manuals  to  become 
familiar  with  new  applisinces  Ind  the 
proper  ways  to  repair  them. 

Formal  training  in  appliance  repair 
and  related  subjects  is  available  from 
some  vocational  schools,  technical 
schools,  .and  community  colleges, 
^owever^  graduates  of  these  schools 
must  gain  on-the-job  experience  to 
become  fully  qualified  repairers. 

Persons  who  want  to  become  a|)- 
pliance  repairers  generally  must  have 
a  high  school  diploma.  High  school 
or  vocational  school  courses  in  elec- 
tricity are  very  helpful,  because  most 
repairs  involve  work  with  electrical 
equipment.  Mechanical  aptitude  is 
also  -desirable.  Appliance  repairers 
who  work  in  customers'  homes  must 
be  able  to,  get  along  with  people. 

Appliance  repairers  who  work  in 
large  shops  or  service  centers  may  be 
promoted  to  supervisor,  assistant  ser- 
vice manager,  or  service  inanag^rrA 
few  may  advance  to  managerial  posi- 
tions such  as  regional  service  manag- 
er or  parts  managisr^  for  appliance 
manufacturers.  Preference  is  given  to 
those  who  show  ability  to  get  along 
^rith  coworkers  and  customers.  Ex- 
perienced repairers  who  have  suffi- 
cient funds  may  open  their  own  ap- 
pliance stores  or  repair  shops. 

Employment  Outlook 

Employment  of  appliance  repair- 
ers is  expected  to  grow  about  as  fast 
as  the  average  for  a)l  occupations 
through  the  mid-1980's..  In  addition 
to  the  jobs  created  by  growth  of  this 
occupation,  many  openings  will  arise 
each  year  ft-om  the  need  to  replace 
experienced  repairers  who  retire, 
die,  or  transfer  to  other  occupations. 

The  number  of  appliances  in  use  is 
expected  to  increase  very  rapidly  as  a 


result  of  increases  in  populatioti  and 
income,  and  the  introduction  of  new 
and  improved  appliances.  Maintain- 
ing this  large  number  of  appliances^ 
will  increase  the  need  for  qualified 
appliance  repairers. 

People  who  enter  the  occupation 
should  have  steady^work  because  the 
appliance  repair  business  is  not  very 
,  sensitive  to  changes  in  economic 
conditions. 

Earnings  and  Working 
Conditions 

Hourly  earnings  of  appliance  re- 
pairers ranged  from  $4  to  $7  in  1976, 
based  on  the  limited  data  av^ilUbl^. 
The  starting  jate  for  inexperienced 
trainees  was.  about  $3  an  hour.  The 
wide  variations  in  wages  reflect  dif- 
ferences in  the  repairers'  ^kill  and 
experience,  geographic  location,  and 
the  type  of  equipment  serviced. 

Repair  shops  generally  are  quiet, 
well-lighted,  and  adequately  ventilat- 
ed. Working  conditions  outside  the 
shop  vary  considerably.  For  example, 
repairers  sometimes  work  in  narrow 
spaces  and  uncomfortable  positions 
amidst  dirt  and  dust.  X^ose  who  re- 
pair appliances  in  homes  may  spend 
several  hour^  a  day  driving,  although 
the  use  of  2-way  radios  has  decreased 
this  time. 

Appliance  repair  work  generally  is 
safe,  although  accidents  are  possible 
while  handling  electrical  parts  or  lift- 
ing and  moving  large  appliances.  In- 
l^xperienced  workers  are  shown  how 
to  use  tools  safely  and  how  to  avoid 
electric  shock. 

Appliance  repairers  usually  work 
with'little  or  no  direct  supervision. 
This  feature  of  the  job  appeals  to 
many  people. 

Many  appliance  repairets  belong 
to  the  International  Brotherhood  of 
Electrical  Workers.  J 

Sources  of  Additional 
Information 

^  For  further  information  about  jobs 
in  the  appliance  service  field,  contact 
local  appliance  repair  shops,  appli- 
ance dealers  and  util^y  companies, 
or  the  local  office  of  the  State  em- 
ployment service. 
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'  inforination;  about  trailing  pro- 
:  gnims  or  .Wo^k  pp^^  also  is 

.  available%bin:^^  ' 

Aaccfaition  of  Home  Applianite  Mam^Ktur 
ert;  26  N.  WacKer  Dr.v  Chicago,  111. 


AUtOMOBlLE  BODY 

(D  OT.  807.381) 

Nafur«  Of  th«  Work 

^  Every  day  thousands  of  nfotor  ve- 
chicles  are  damaged  in.jcaffic  acci- 
dents,  Although  some-are  wrecked, 
most  can  be  made  to  look  and  drive 
like  new.  Autoinobile  body ,  repairers 
are  the^workers  who  straighten  beht 
frames/  remove  4ents,  and  replace 
crumpled  parts  that  are  beyond  re- 
pair. Usually,  they  can  fix  all  types  of 
Vehicles,^  but  most  jrepairers  work 
mainly  on  cars  and  small  irucks.  A 
,fe^  specialize  in  working' on  large 
trucks,  buses,  or  tractor  traitors. 

When  a  damaged,  vehicle  is 
bpbi^ght  into  the  shop,  body  repairers 
genetafly  receive  instructions  from 
their  supervisors,  who  have  jdeter- 
mined  which  parts  are  to  be  XiBstored 
;jor  replaced  and  how  much  time  the 
job  should  take. 

Automobile  body  repairers  use 
•special  machines  to  align  damaged 
frames  and  body  sections.  They 
chain  or  clamp  the  semi-portable 
alignment  machine.  to  thj  damaged 
metal  amL  apply  iydi^S^I^  pressure 
to  straigmKi  it.  ^ 

Body  repairers  remove  badly  dam 
'aged  sections  of  body  ptfhels  with  a 
pneumatic  metalcutting  gun  or 
acetylene  torch,  and  weld  in  new  sec- 
tions to  replace  them.  Sometimes, 
dented  sections  cart  be  repaired  rath- 
er than  replaced;  the  repairer^  push 
dents  out  with  a  hydraulic  jack  or 
hand  prying  bar,  or  knock  them  out 
with  a  handtool  or  pneumatic  ham- 
mer. Small  .dents  and  creases  p^be 
smoothed  out  by  holding  a  smal 
vil  against  one  side  of  the 
area  while  hammering  the  opposite 
side.  Vgry^mall  pits  and  /iimples  are 
removAd  with  pick  hammers  and 
punches.. 


Body  r«pair«rs^.MM«tty  work  by  thoniMivM  wftti  oiMy  ftolMrai  dlroeUpna 
from  suporvisora.  " 


Some  sntall  dents  cannot '  be 
worked  out  of  the  metal.  Body-re- 
pairersVfIx  thes^e  dents  by  first  filling 
.  them  witfi  plastic  or  solder.  Then, 
when  the  filler  hardens,  they  file  or 
grind  ,it  to  itstsriginal  shape  and  sand 
it  smooth  for  painting.  In  most  shops,, 
automobile  painters  do  tfie  painting. 
(These  workers  arb  discussed  else- 
where in  the  Handbook,) , /Some 
smaller  shops  employ  workers  wrfb 
do  both  bo'dy  repairing  and  painting. 

Body  repair  work  has  variety — 
each  damaged  vehicle  presents  a  dif- 
ferent problem.  Therefore,  in  addi- 
tion to  having  a  broad  knowledge  of 
automobile  construction  and  repair 
technique3,  repairers  must  develop 


Most  worked  for  shops  that  special- 
ized in  body  repairs  and  painting,  and 
for  automobile  and  truck  dealers. 

*pther  employers  included  organiza-I 
tions  that  maintain  their  own  motof 
vehicles,  ||||ch  as  trucking  companies 
and  busliiies.  Motor  vehicle  manu- 
facturer^ ^ployed  a  small  nlimber 

«pf  these  workers. 

Automobile  body  repairera  work 
in  every  seption  of  the  country,  with 

jobs  in  this  occupation  distributed  fn 

about  the  same  way  as  population. 

.  » 

Training,  Other  puallfloMMS,  . 
/  and  Advancemant  ^ 


<Most  automobile  body  repairers 


appropriate  methods  for  each  job.  J^rn  the  trade  on  the  job.  They 
Most  of  these  skilled  people  finyerusually  start  as  helpers  and  pick  up 
their  work  challenging  and  take  pricw    skills   from    experienced  workers. 


in  being  able  to  restore  automobiles. 

Body  repairers  usually  work  by 
themselves  with  only  general  direc- 
tions from  supervisjsfrs..  In  some 
shpps,  th^  may  be  assisted  by  help- 
ers! In  large  shops,  body  repairers 
may  specialize  in  one  type  of  repair, 
such  as  straightening  bent  frame?  or 
repairing  doors  or  fenders. 


Placet  of  Employmei 


About  1 74,000  persons  worked  as 
automobile  body  repairers  in  1976. 


Helpers*  b^gin  by  assisting^  body  re- 
pairers in  tasks  such  as  removing 
damaged  p&ris  and  installing  re^ 
paired  parts.  They  gradually  learn  to 
remove  small  dents  and  make  other 
minor  repairs,  and  progress  to  mere 
difficult  tasks  such  as  straightening 
frames.  Generally,  3  to  4  years  of  on- 
the-job  training  are"^  needed  to  be- 
come skilled  in  all  aspects  of  body 
repair.  Most  training  authorities  rec- 
^ofhmend  a  3-  or  4-year  formal  ap-- 
prenticeship  program  as  the  best  way 
to  learn  the  trade,  but  relatively  few 
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of  these  programs  are  ayailable*.  Ap- 
prenticeship includes  both  on- the-  ' 
job  andvbjdassroom.  instruction.  Ap- 
prertjices  spend  most  of  their  time 
learning  on  the  job,  but  they  also  are 
expected  to  attend  classes  in  related-^ 
subjects  such,  as  mathematics,  job 
safety  procedures,  and  business  mar>- 
agement.  *  . 

Persons  who  w^nt  to  learn  this 
trade  should  be  in  good  physical  con- 
dition and  know  how  to  use  tools^ 
Courses  in  automobile -body  repair 
offered  by  high  schoolsr  vocational 
schools,  and  private  trade  schools 
provide*  helpful  experience,  a*  do  • 
courses'  in  automobile  n\echanics. 
Although  completion  of  high  school 
generally  is  not  a  requirement,  many  ^ 
employers  believe  graduation  indi- 
cates tifat  the  person  has  at  least 
some  of  the  qualities  of  a  good  work- 
er, such  as  the  ability  to.  see  a  task 
through  to  Its  com^etion.  The  latter 
is  especially  importaht.3&-€mpIoyers 
spend  a  good  deal  of  time  and  money 

training. 

f\utomobiIe  body  repairers  niust 
buyjiandtools,  but  employers  usually 
.furnish  power  tools.  The  usual  pat- 
tern is  for  trainees  to  accumulate 
tools  as  they  gain  experience.  Many 
workers  have  a  few  hundred  dollars 
.-invested  in^tools. 

An  experienced  automobile  body 
•  repairer'with  supervisory  ability  may 
advance  to  shop  supervisor.  Many 
workers  open  their  own  body  repair 
shops.  In  fact,  about  one  of  every, 
eight  automobile  body  repairers  is 
self-employed.  • 

Employinent  Outibok 


opei)|n^  are  expected  each  year 
frpiti  the  need  to  replace  experienced 
repairers  who  retire  or  die.  Also  job 
openings  will  occur  as  some  workers 
transfer  to  other  occupations. 

Most  persons  who  enter  the  occu- 
pation may  expect  steady  work  since 
the  automobile  repair  business  is  not 
very  sensitive  to  changes  in  econom- 
ic conditions.  . 

Earnings  and  Working 
Conditions 

Body  repairers  employed  by  auto- 
'  mobile  dealers  in  36  large  citijp^  had 
estimated  average  hourly  earirfings  of 
$8.20  in  1976,  about^ne  and  three- 
fourths  times  the  average  for  all  non- 
supervisory  workers  in  private^  indus- 
try, except  farming.  Skilled  body  re- 
pairers usually  earn  between  two  and 
thfee  times  as  much  as  inexperienced 
helpers  and  trainees. 

Many  body  repairers  employed  by^ 
automobile  dealers  and  repair  shops 
are  paid  a  comniission,  usually  about 
half  of  the  labor  cost  charged  to  the 
customer.  Under  this  method,  earn- 
ings depend  on  the  amount  of  work 
assigned  to  the  repairer  and  how  fast 
it  is  completed.  Employers  frequent- 
ly guarantee  their  commissioned 
workers  a  'minitpum  weekly  salary. 
Helpers  and  trainees  usually  receive 
an  hourly  rate  until  they  are  skilled 
enough  to  wprk  on  commission. 
Body  repairers  who  work  for  truck- 
ing companies,  buslines,  and  other" 
organizations  that  maintain  their  own ' 
vehicles^uBiially  receive  an  hourly  i 
wage.  Most  body  repairers  work  40 
to  48  hours  a  week. 
Ajutomobile  body  shops  •lare  noisy 


Entployment  of  automobile  hoSy^^^ec^use  of  the  banging'  of  hammers 


repairers  is  expected  to  increase 
about  as  fast  as  the  average '^or  all 
occupations  through  the  mid-1980*s. 

Employn)ent  is  expected  to  in- 
crease as  a  result  of  the  rising  num- 
ber of  motor' vehicles  damaged  in 
traffic.  Accidents  are  q^cpected  to  in- 
crease as  the  number  of  moto;*  vehi- 
cles grows,  even  though  'improved 
highways,  driver  training  courses, 
lower  speed  limits,  and^mproved 
bumpers  and' safety  features  on  new 
vehicles  may  slow  the  rate  of  in- 
crease. * 

In  addition  to  the  job  openings 
^bm    employment  .growth,  many 
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against  metal  and  the  whir  of  power 
tOfols.  Most  shops  are  well-ventilat- 
ed, but  often  they  are  dusty  and  have 
the  odor  of  paint.  Body  repairers 
often  work  in  awkward  or  cramped 
positions,  and  much  of  their  work  is 
strenuous  and  dirty.  Hazards  include 
cuts  from  sharp  metal  edges,  burns'^ 
from-*  torches  and  heated  metal,  and 
injuries  from  power  tools. 

Many  automobile  body  repairers 
are  members  of  unions,  including  the 
international  Association  of  Machin- 
ists and  ^erpspa'ce  Workers;  the  In- 
ternational Union,  United  Automo- 
bile, Aerospace  and  Agricultural 
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Implement  Workers  of  America;  the 
Sheet  Metal  Workers'  International 
Association;  and  the  International 
Brotherhood  of  Teamsters,  Chauf- 
feurs, Warehousemen  and  Helpers  of. 
America  (Ind.).  Most  body  repairers 
who  are  union  members  work  for 
large  automobile  dealers,  trucking 
companies,  and  buslines. 

Sources  of  Additional  ~ 
Information 

More  details  about  work  opportu- 
nities may  be  obtained  from  local 
employers,  such  as  automobile  body 
repair  shops  and^automobile  dealers; 
locals  of  the  unions  previously  men- 
tioned; or  the  local  office  of  the  State 
employment  service.  The  State  em- 
ployment service  also  may  be  ~a 
soiree  of  information  about  appren- 
ticeship and  other  programs  that  pro- 
vide ftraining  opportunities. 

FoF  general  information  about  the 
work  of  automobile  body  repair 
workers,  write  to:  » 

Automotive  Service  Industry  Associat^,  230 
North  Michigan  Ave.,  Chicago,  III. 
60601.  ,  , 

Automodve^rvice  Councils  Inc.,  1 88  Indus- 
trial Dr.,  Suite  112,  Elmhurst,  111.  60126. 


AUTOMOBILE  A^ECHANICS 

(D.O.T.  620. 1 3  I  through  .384 ,  . 
.782,  and  .885;  72 1. 28  I  . and 
^     825.281)  '    :  ' 

4  .  ■ 

Nature  of  the  Work 

Anyone  whose  car  has  broken 
down  knows  how  important  the  auto- 
mobile mechanic *s  job  is.  The  ability 
to  make  a  quick  and  accurate*  diag- 
nosis is  one  of  the  mechanic*s  most 
valuable  skills.  It  requires  good  rea- 
soning ability  as  well  as  a  thorough 
knowledge  of  automobiles.  In  fact, 
many  mechanics  consider  diagnosing 
**hard  to  find;*  troubles  one  of  their 
most  challenging  and  satisfying^^u- 
ties.  '  ^  ' 

When  mechanical  or  electrical 
troubles  occur,  nriechanics  first  get  a 
description  of  the  symptoms  from  the 
owner  or,  if  they  work  in  a  dealer- 
ship, the  service  advisor  who  wrote 
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the  repair  order.  If  the  cause  of  the 
trouble  is  hard  to  find,  the  mechanic 
may  test  drive  the  car  or  use  testing 
equipment,  such  as  motor  analyzers, 
spark-plug  testers,  or  compression 
uges,  to  locate  the  problem.  Once 
\  cause  of  the  ^oblem  is  found, 
tchanics  make  lajustments  or  re- 
rs.  'If  a  part  cannot  be  fixed,  they 
'^lace  it.  :^  *^'!^ 

Most  automobile^  jiiechanics  per- 
form a  variety  of  repair^;  others  spe- 
cialize. For  example^  automatic 
transmission  specialists  work  on  gear 
trains,  couplings,  hydraulic  putnps, 
aild  other  parts  of  automatic  trans- 
missions. Because  these  are 'complex 
mechanisms,  their  repair  requires 
considerable  experience  and  train- 
ing, including  a  knowledge  of  hy- 
dramics.  Tune-up  mechanics  -adjust 
the  Ignition  timing  and^alves,  and 
adjust  or  replace  sparjfi^lugs,  dis- 
tributor points,  and  other  parts  to 
ensure  efficient  (engine  performance. 
They  often  use  scientific  test  equip- 
ment to  locate  malfunctions  in  fuel 
and  ignition  systems. 

Automobile  air-conditioning^  spe- 
cialists install  air-conditioners  and 
service  components  such  as  com- 
pressprs  and  condensers.  Front-end 
mec Arties  align  and  balance  wheels 
and  repair  steering  mechanisms  and 
suspension  systems.  Thdy  frequiently 
use  special  alignment  equipment  and 
wheel-balancing  machine^.'  Brake 
m4?c/ianic5  adjust  trakes,  replace 
brake  linings,  repair  hydraulic  cylin- 
ders,, and  make*;  other  repairs  on 
brake  systdms.  Some  mechanics  spe- 
cialize in  both  brake  an(f\front-end 
work.  o  >  * 

Automobile-radiator  mechanics 
clean  radiators  with  caustic  splu- 
tions,  locate  and  solder  leaks,  and 
install  new  radiator  cores.  They  also 
may  repair  heaters  and  air-condition- 
ers,, and  solder  leaks  in  gasoline 
tanks.  Automobile- glass  mechanics 
replace  broken  windshield  and  win- 
dow glass  and  repair  window  operat- 
ing mechanisms.  They  install  pre- 
formed glass  to  replace  curved 
windows,  and  they  use  windpw  pat- 
terns and  glass-cutting  tool^  to  cat 
replacement  gla§s  from  flat  sheets. 
In  some  cas^s/they  may  repair  minor 
damage,  such  as  pits,  rather  than  re- 
place the  window. 


To  prevent  breakdowns,  most  car 
owners  have  their  cars  checked  regu- 
larly and  parts  adjusted,  repaired,  or 
replaced  before  they  go  bad.  This 
responsibility  of  the-  mechanic  is  vital 
to  safe  and  trouble-free  driving. 
When  dorng  preventive  mainte- 
nance, mechanics  m^y  follow  a 
checklist  to  be  sure  they  examine  all 
important  parts.  The  list  may  include 
distributor  points,  spark  plugs,  car- 
buretor, wheel  balance,  and  other 
potentially  troublesome  items. 

Places  of  Employment 

,  •  I  Over  700,000  persons  worked 
s^tomobile    mechanics    in  \91i 
Most  worked  for  automobile  dealers, 
automobile  repair  shops,  and  gaso- 

*Mine  service  stations.  Others  were 
emjployed  by  Federal,  State,  and  lo- 
cal governments,  taxicab  ahd  auto- 
mobile leasing  companies,  and  other 
organizations  that  repair  their  own 
automobiles.   Spme  mechanics  also 

-  were  eniploy^d  by  automobile  manu- 
facturers to  make  final  adjustments 
and  repairs  at<>the  end  of  the  assem- 
bly line.  A  small  number  of  mechan- 
ics worked  for  department  stores  that 
have  automobile  service  facilities. 

s 

Most  automobile  mechanics  work 
in  shops  that  employ  from  one  to  five 
mechanics,  but  some  of  the  largest 
shops  employ  more  than  lOOf  Gen- 
erally, automobile  dealer  shops  em- 
ploy more  mechanics  than  indepen- 
dent shops. 

Automobile  mechanics  work  in  ev- 
ery section  of  tl^e  qountry.  Cjeo- 
graphically,  employmi^nt  is  distribut- 
ed about;  the  same  as  population. 

Training,  Other  Qualifications, 
and  Advancement 

Most  automobile  mechanics  learn 
the  trade  on  the  job.  Beginners  usual- 
ly start  as  helpers',  lubrication  work- 
ers, or  gasoline  station  attendants, 
and  gradually  acquire  skills  by  work- 
ing with  experienced  mechanics.  Al- 
though a  beginner  can  make  simple 
repairs  aftelr  a  few  lYionths'  experi- 
f  ence,  i^t  usually  takes  3  to  4  years  to 
become  familiar  with  all  types  of  re- 
pairs. An  additional  year  or  two  is 
necessary  to  leam*a  difficult  special- 
ty, such  as  automatic  transmission  re- 
pair.   In  contrast,  radiator  mechan- 


ics, glass  mechanics,  and  brake 
specialists,  who  d^  not  need  an  all-* 
round-knowledge  of  automobile  re- 
pair, may  learn  their  jobs  iif  about  .2 
years. 

Most  training  authorities  rec'om-.  • 
mend  a  3-  or  4-year  formal  appren- 
ticeship program.  These  programs  in- 
clude both  on-the-job  training  and 
cla$sroom  instruction.  On-the-job 
training  includes  instruction  in  basic 
service  procedures,  such  as  engine 
tune-up,  as  well  as  instruction  in  spe- 
^cial  procedures  such  as  overhauling 
transmissions.  Classroom  instruction 
includes  bourses  in  related  theory 
such  as  njiathematics  and  physics  and 
other  ar^as  such  as  shop  safety  prac- 
tices and  customer  relations.^  ^ 

For  entry  jobs,^employers  look  for 
young  persons  with  mechanical  apti- 
tude and  a  knowledge  of  automo- 
biles. Generally,  a  driver's  license  is 
required  as  mechanics  occasionally' 
have  to  test  drive  or  deliver  cars. 
Working  on  cars  in  the  Armed 
Forces^  or  as  a  hobby  is  valuable  ex- 
perience. Cdhipletion  df  high  school 
is  an  advantage  in  obtaining  an  entry 
job  because  to  most  employers  it  in- 
dicates th^t  a  young  person  has  at 
least  some  of  the  traits  of  a  good  , 
.worker,  such  as  perseverance  and  the  . 
Ability  to  learn,  and  has  potential  for 
advancement.  Courses  in  automobile 
.  repair  offered  by  many  high  schools, 
vocational  schools,  and  private  trade 
schools  also  are  helpful.  In  particu- 
lar, courses  in  physical  science  and 
mathematics  can  help  a  person  better 
understand  how  ah  au^mobile^per- 
ates. 

The  usual  practice  is  for  mechan- 
ics to  buy  their  handtools  and  begin- 
ners are  expected  to  accupfiuljytje, 
tools  as  they  gain  experience.  Many^ 
experienced  mechanics  have  several 

\  hundred  dollars  invested  in  tools. 

\  Employere  furnish  power  tools,  en- 
\gine  analyzers,  and  other  test  equip- 
ment. • 

Employers  sometimes  send  experi- 
eficed  mechanics  to  factdry  training 

Vi[^nters  to  leam  to  repair  new  models 
to  receive  special  training  in  sub- 
jects suth  aS' automatic  transmission 
or  air-conditioning  repair.  Manufac-  - 
turers  also  send  representatives  to  lo- 
cal shops  to  conduct  short  -training 
sessipns.  Promising  beginners  may  be 
selected  by  automobile  dealers  to  at- 
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RMChanJcs  l«am  th«  tracto  on  tha  job. 


tead  fdctoKv-sponsored  mechanic 
trainthg  progmns. 

:  Experienced  mechanics  who  have 
jedTdership  ability  may  advance  to 
shop  supervisor  or  service  manager. 
,Mcclnmics  who.  like  to  work  with 
tcustoiiiers  may  become  Service  advi- 

'  sonw  >fajiy  mechanics  o^en  their 
pvi^'  r^  or  gasoline  service  •< 

and  about  1  ou^  of  7  aiMomo- 

;  jUle:  ip  is  s^ff^mployed..* 


/Job  opportunities  for  automobile 
mechanics  will  be  plentiful  in  th^ 
yrars  ahead/  Becaus^  this  is  a  la^ge 
ipdcupation,.  replacement  needs  are 

:  high.  Thus.  in  ad^lition  to  openings 
that  wilf  b^  created  by  employment 

'giirowth,  thousands  of  job  openings 
will  ari^  each  yeai'  due  to  the  need 
to  replace*  experienced  mechanics 
who  retire,  die,  or' change  jpbs. 

Emplbyment  of  automobile  me- 
chanics is  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa- 
tions through  the  mid-1980's.  The 
number,  of  mechanics  Is  expected  to 
increase  .because  expansion  of  the 
driving  age  population  and  consumer 
purchasing  power  will  increase  the 
number  of  automobiles  on  the  road. 

•     .      ■.  '-^.rr: 


Employment  also  is  expected  to  grow 
because  a'greater  number  ofautomo- 
biles  Will  be  equipped  with  pollution 
control  and  safety  devices,  ai^-condi- 
tioning^and  other  features  that  in- 
crease immtenance  requirements.  ^ 
«  Most  persons  who  enter  the  Occu- 
pation may'  expect  steady  work  be- 
cause the  automobile  repair'  business 
is  not  much  affected  by  chan^s^  in 
economic  condition^.  ^  • c  ^ 

Earhinga  and  Working 
Condition  a 

Skilled  automobile  mechanics  em- 
ployed by  automobile  >d6alers  in  36 
cities  had  estimatedtaverage  hourly 
earnings  of  $7      in  1976,  about  two- 
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thirds.mote  than  the' average  for  all  - 
nonsupervisory  workers  in  private  in- 
dustry, except  farming. 

l^any  experienced  mechanics  em- 
ployed by  automobile  dealers  and  in- 
dependent repair  shops  receive  a 
commission,  usually  about  half  the 
labor  cost  charged.^to  the  customer. 
Under  this  method,  weekly  earnings 
depend  on  the  amount  of  work  com- 
pleted by  the  mechanic.  Employers 
frequently  guarantee  commissioned. 
Ynechanics  a  minimum  weekly  salary.'^ 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


sallied  mechanics  usually  earn  be- 
tween two  and  thr^  times  as  much 
as  inexperienced  helpers  and  train- 
ees. 

Most  mechanics  work  between  40 
axid'48  hours  a  week;i»ut  many  wb^k 
even  longer  hours  during  busy  peri- 
ods. Mechanics  paid  by  the  hour 
frequently  receive  overtime  rates  for 
hours  over  40  a  ^eek. 

Generally,  mechanics  work  in- 
doors.^ Modern  automobile  repair 
shops'  are  well  ventilated,.,  lighted, 
and  heated,  but  oFderirhops  may  not 
have  {hese  advantages. 

Mechanics  frequently  work  with 
dirty  an^  greasy  parts,  and  in  awk- 
ward positions.  Many  of  the  automo- 
bile parts  and  tools  that  they  must  lift 
are  heavy.  Minor  cuts  and  bruises  are 
common,  but  serious  accidents  can 
be  avoided  by  keeping  the  shbp  clean, 
and  orderly  and  observing  other  safe- 
ty practices. 

Some  mechanics  are  members  of 
lab(j3/^nions.  Among  the  jinions 
organizing  these  workers  are  the  In- 
tefhationaj  Association  of  Machinists 
and  Aefospace  Workers;  the  Interna- 
tional Unioo,  United  Automobile, 
Aerospace  and-Agricultural  Imple- 
ment Workers*  of  America;  the  Sheet 
Metal  Workers'  International  Ataoci« 
ation;  and  the  International  Brother** . 
hood,  of  Teamsters,  Chauffeurs, 
Warehouiemeh  and  He^Msrs  of 
America  (Ind.)*  '  ^ 


Sourpoi  |)|f  Additional 
■     Ihfoirnilition  ^  / 

For  more  detail^  about  Work  op- 
portunities, contact  local  employers 
such  as  atitomobire  dealers  and  re- 
pair shops;  locals  of  the  unions  previa 
ously  mentioned;  or  the  local  ongce 
of  4be  State /finlployment*  service. 
The  State  employment  service  also 
may  have  information  about  appren- 
ticeship and  other  prograins  that  pro- 
vide training  opportunities. 

For  gg^ral  information  about  the 
work  of  automobile  mechanics,  write 
to: 

Automotive  Service  Industry  Anociatkin,  230  ' 
North   Michigan   Ave.,  Chicago,  lU. 
60601. 

Autombtive  Service  Councils,  Inc.,  1 88  Indua^ 
tAal  Dr.,  Suite  1 12,  Ebnhuitt,  111.  60126. 
National  Automobile  Dealers  Associatibn, 
^      2000  K  St  NW.,  Washington/  D.C. 
20006.  J 
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^  BOAT*ENGINE 
,  MECHANICS 

(D  O  T.  623.281  and  625.281) 

Nature  of  the  Work 

Boat  engines  have  many  things  in 
conjmon  with  alitomdbile  engines, 
including:  unannounced  breakdowns. 
A  reliable  engine  i^particularly  es- 
sential in  boating,  oreakdowns  far 
from  shore  can  leave  a  boater  strand- 
ed for  hours--ia  frustrating  and  po- 
tentially dangerous  predicament  if 
the  weather  turns  bad. 

To  minimize  the  possibility  of 
breakdowns,  engine  manufacturers 
recommend  periodic  inspections  of 
engines  by  qualified  mechanics  to 
have  engines  examined  and  repaired 
and  worn  or  defective  parts  replaced. 
Also,  at  periodic  intervals  :the  me- 
chanic may  replace  igiiition  points, 
adjust  valves,  and  clean  the  carburet- 
or. After  completing  these  tasks,  the 
enjgine  will  be  run  to  check  for  other 
needed  adjustments.  Routine  mainte- 
nance jobs  normally  make  up  most  of 
the  mechanic's  workload. 

When  breakdowns  occur,  mechan- 
ics diagnose  the  cause  and  repair 
faulty  parts.  A^uick  and  accurate 
"diagnosis— one  ofL  the  mechanic's 


most  vali^able  skills— requires  prob- 
J^m-Sglving  ability  as  well  as  a  thor- 
ough knowledge  of  the  engine's  op-  % 
eration.  Some  Jobs  require  only  the 
replacement  of  a  single*item,  sUch  as 
^  a  fitel  pump,  and  may  be  compl/eted 
in  less  than  an  hour..  In  contrast, 
tearing  down  and  rea^mbling  an 
engine  replace' worn  valves,  bear- 
ings^ or  piston  rings  may  take  a  day 
or  more. 

Mechanics  may  specialize  in  either 
outboard  or  inboard  6ngrnes,  al-  ' 
though  many  repair  both-  Most  small 
boats  have  portabFe  ^^asoiine^ueled 
outboard  engine^.  Larger  craft  such 
as  cabin  cruisers  and  commercial 
fishing  boats  are  powered  by  inboard 
engines  (located  inside  the  boat)  and 
are  similar  to  automobile  engines: 
Some  inboards  burn  .diesel  fuel  rath- 
er than  gasoline,        ►  ^ 

In  large  shops,  n^chanics.  usually 
work  only  on  engines  and  other  run- 
ning gear.  In  small  shops^hey  also 
may  patch  and  paint  hulls  and  repair 
steering  mechanisins,  lights,  and  oth- 
er boat  equipment,  such  as  refrigera- 
tors, two-way  radios,  and  depth  find- 
ers. In  addition,  they  may  repair^ 
enginecycles,  mini-b\kes^,  snowmo- 
biles, lawnmowers,  and  other  ma- 
,  chines  which  have  small  gasoline  en- 
gines that  are  similar  to  ou(board 
engines.  ^ 


Mechanics  use  common  handtools 
such screwdrivers  and  wrenches; 
power  ajid  machine  tools,  including 
drills  and  grinders;  and  hoists  to  lift 
engines  and  boats. ^ngine  analyzers, 
confipression  gauges,  and  other  test- 
ing devices  help  mechanics  locate 
faulty  parts.  Mechanics  refer  to  ser- 
vice manuals  for  assistance  in  assem- 
bling and  repairing  engines' 

Places  of  Employment  . 


Mechanic  mnovet  outboefd  engine  to  perform  more  extensive  repairs. 


Most  of  the  15,000  full-time  boat- 
engine  mechanics  employed  in  1976 
worked  in  the  shops  of  boat  dealers 
and  marinas.  The  next  largest  a/ea  of 
employment  was  in  boat  manufactur- 
ing plants  where  ^nechanics  are  er^i-  ^ 
ployed  to  make  final  adjustments  and 
repairs  at  the  end  of  assembly  lines. 
A  small  number  of  mechanics 
worked  for  boat  rental  firms.  Mari- 
nes operated  by  Federal,  State,  and 
local  govern melits  also  employed 
mechanics.  '    ,  ^ 

Dealer  and  marina  shops  typically 
emplqy  orie  to  .three  mechanics;  few 
employ  more  than  10.  Some  small 
dealers  and-mlirinas  do  not  employ 
mechanics;  ONvnfers  Mo  the  repair 
work  or  send  it  to  laf^er  shops. 

Boat-engine  mechanics-work  in  ev- 
ery State,  but  employment  is  concen- 
trated along  coastal  areas  in  Florida, 
Texas,  New  York,  California,  Louisi- 
ana, >yashi'ngt6n,.and -New  Jersey, 
|n<l  near  the 'hiimerou^  lakes  and  riv- 
er's.in  Michigan,  Minnespt?i,  Wisconr 
sin,  Illinois,  Ohio.,  Indiana,  and  Mis^ 
souri.  Mechanics _who  specialize  in 
outboard 'engines  work  in  all  areas, 
^hose  who  specialize  in  inboard  en- 
-^-gines  generally  work  near  ocean§, 
bays,  and  large  lakes.  -  / 


Training,  Other  Qualifications, 
and  Advancement 


Boat-engine  mechanics  leam'^the 
trade  on  the  job.  At  first,  trainees 
clean  boats  and  engines  and  do  other 
odd  Jobs.  Then,  under  the  guidance 
of  experienced  mechanics,  traineesN, 
learn  to  do  other  routine  meqhanical 
tasks  such  as  replacing  ignition 
points  and  spark  plugs.  As  trainees 
gain  experience,  they  progress  to 
more  difficult  tasks  such  as  diagnos- 
ing the  cause 'of  breakdowns  and 
overhauling  engines.  Generally,  an 
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inexperienced  beginner  needs  2  to  3 
.  years  on.  the  job  to  become  skilled  in 
repairiing  both  out bpard  and  iifboard 
gasoline  engines.  A  capable  mechan- 
ic can  learn  to.  repair  diesels  in  an 
additional  year  or  two. 

Employers  sometimes  send  tr^in- 
-'ees^and  mechanics  to  factory-spon> 
sored  courses  for  I  to  2  weeks. 
Trainees  learn  the  fundamentals  of 
engine  repair.  Mechanics  upgrade 
their  skills  and  learn  to  repair  new 
models.  ^  * 
4n   the   past  few   years,  several 
schools  around  the  country  have  be- 
.  gun  to 'offer  formal  training  courses 
in  marine  engine  repair  and  mainte- 
nance.' 

When  hiring  trainees,  employers 
.  look  for  persons  who  have  mechanic 
'  car  aptitude,  are  in  good  physical 
condition,  and  have  an  interest  rn 
^Tboating.   High  school  graduates  are 
^^referred,  bul^any  employers  will 
.  hire  people  with  less  education.  High 
school  courses  rq  small  engine  repair, 
automobile  mechanics,  mach'ine' 
shop,  and  science  are  helpful.  Before 
gradj(&ting,  a  person  may  be  able  to 
get  A  summer  job  as  a  mechanic 
trainee.  -/ 

Mechianics  usually  are  required  to 
furnish  their  bv^n  handtools:  Begin> 
ners  are  expecte^kto  accumulate 
tools  as  they  gain  experience.  Many 
experienced  mechanics  have  several 
B    hundred  dollars  Jn vested  in  tools. 
'.Employers  provide 'power  tools  and 
.'test  equipment.  ' 

Mechanics  with  leadership  ability 
can-advance  to  supervisory  positions 
such  as  shop  supervisor  or  service^ 
manager.  Some  boat-engine  mechai 
ics  transfer  to  jobs  as  automobile  n/e- 
chanics.  Others  may  become  sarcs 
representatives.  Mechanics  who  have 
the  necessary  capital  may  open  their 
own  dealerships  or  marinas. 

r 

Employment  Outlook 

Employment  of  boat-eiigine  me- 
'chanics  is  expected  to  grow  about  as 
fast  the  average  for  all  occupations 
through  the  mid- 1 980 's.  In  addition 
to  new  positions.,  a  few  hundred 
openings  will  arise  each  year  as  expe- 
rienced mechanics  retire,  die,  or 
transfer  to  other  occupations. 

Employment  is  expected  to  in- 
crease due  to  the  growth  in  the  num- 


ber of  boats.  The  number  of  boats  is 
expected  to  increase  at  aboUt  the. 
same  rate  as  the  economy  as  a  whole. 
As  population  grows,  and  people 
have  more  time  for  recreation,  boat- 
ing, like  other  leisure  activities,  will 
probably  expand. 

Employment  op[)6rtunities  will  be 
particularly  favorable  for  mechanics 
who  have  a  knowledge  of  electricity 
and  electronics.  Electrical  appliances 
are  becoming  more  common  ,on 
bjfiats,  and  many  new  boats  have  two-* 
way  radios  and  depth  finders. 

Earnings  and  Working  ^ 
Conditions 

According  to  a  nationwide  survey 
of  boat  dealers  and  marinas,  estim^at- 
ed  hourly  earnmgs  of  experienced 
mechanics  ranged  from  about  $3.5P 
to  $9.75  in  1976.  Experienced  me- 
chanics generally  earned  two  to  three 
times  as  much  as  trainees. 

Most  mechanics  are  paid  an  hourly 
rate  or^weekly  salary.  Others  are  paid 
a  percentage — usually  50  percent — 
of  the  labor  charge  for  each  repair 
job.'  If  mechanics^ 'are  paid  on  a 
percentage  basis,  their  weekly.  eai"n- 
ings  depend  on  the  amount  of  work 
they  are  assigned  and  on  the  length 
of  time  they  take  to  complete  lU 

Boating  activity  increases  sharply 
as  the  weather  grows  warmer^  Con- 
sequently, many  mechanics  work 
more  than  40  hours  a  week  in  spring 
and  summer,  burihg  the  pc;ak  sea- 
son, some«"mech'anics  may  work  7 
days  a  week-  However,  in  the  winter, 
they\may  work  less  than  40  hours  a 
eek;  a  relatively  small  number  are 
laid  off.  In^  Northern  States,  some  of 
the  winter  slack  is  taken  up  by  repair 
work  on  snowmobiles.  -  * 

m  The  work  is  not  hazardous, '  but 
mechanics  som.etimes  suffer  cuts, 
bruises,  and  other  minor  injuries. . 
Shop  working  conditions  vary  from 
clean  and  spacious  to  dingy  and 
cramped.  All  shops  are  noisy  when 
engines  are  being  tested.  Mechanics 
occasionally  must  work  in  awkward 
positions  to  adjust  or  replace  parts. 
For  many  mechanics,  however,  these 
disadvantages  are  mb re  than  com- 
pensated for  by  the  varTSty  bf .  assign- 
ments and  the  satisfaction  that  comes 
from  solving  problemsr.  Moreover, 
mechanics  may  enjoy  working  near 
water  recreation  aj?eas. 
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Sourcea^^  of  lAdditiqnal 
^information 

For  detiails  about  training  or  work 
opportunities,  contact  local  boat 
dealers  and  marinas-  or  local  State, 
employment  offices. 


"BpWLINiS-PIN-MACHINE 
MECHANICS 

(D.O.T.  829.281) 


Nature  of  the  Work 

An  important  piece  of  machinery  . 
in  the  modern  bowling  center  is  the 
automatic  pinsette^.  It  returns  the 
ball  to  the  bowler,  clears  the  fallen 
pins  from  the  alley,  and  resets  pins 
for  the  next  roll.  When  this  complex 
machine  fails  to  work  properly,  the 
game  is  held  up  apd  the  bowling  cen-^^ 
ter  may  lose  customers.  Keeping  pin- 
setters,  running  properly  is  the  job  of 
bowling-pin-njachiiie  (q^t  automatic  \ 
pinsetter)  mechanics.  ^ 

When  a  pinsett^  breaks  or  mal- 
functions, mechanics  must  quickly 
fmd  the  cause  of  tlie  trouble  and 
make  repairs  or  adjustments  so  that  . 
bowlers  will  not  be  inconvenienced 
and  annoyed.  They  refei*  to  trouble-^ 
shooting  ipa;iuals  and  diagraips  of 
electricHt  circuits  to  guide  their 
work'.  To  fix  the  pinsetter,-  mechanics 
will  repair,' replace,  of  adjust  broken 
mechanical  or  electrical  parts  such  as 
gears,  bearings,  aUd  motors. 

Mechanics  regularly  service  pirt- 
se  :ters  |o  keep  them  operating  prop- 
er y.  ThQy"inspect  the  machines  for 
faulty  parts  and  wiring*  and  also 
c]eai\,  lubricate,  and  adjust  the  gears, 
motors,  and  other  moving  parts. 

Mechanics  use  many  different 
types  of^  tools,  such  as  wrenches, 
screwdrivers,  hammers,  soldering 
irons,  portable  hoists,  and  lubricating 
gunsy  to  repair  and  service  the  parts. 
They  use  ohmmeters,  voltmeters, 
and  other  devices  to  test  electrical 
circuits,  relays,  transformers,  and 
motors.  '  . 

Mechanics  often  supervise  on^^or 
more  assistant  mechanics  or  pinchas^- 
ers.  Mechanics  train  these  workers  to 
locate  and  correct  minor  problems 
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Bo9ilti^9^tMnB^lMy  niiHthmnlC9  sp^nd  much  of  th«lr  tfmf  insp«ctlng^  and  adjusting 
^      .  mac^in«s  to  pr«v«nt  braakdowns. 


such  as  pin-jams,  by. demonstrating 
how  the  machines  operate  and  by 
disassembling  the  machiire^and  ex- 
^plaining  the  function^of  the  parts. . 
Assistant  mechanics  or  the  pinchas- 
ers  maintaip  the  {nnsett^rs  when  the 
mechanic  is  off  duty. 

In  some  bowling  centers^  mechan- 
ics perform  othei;  maitiiienanoe  stich 
as  pglishingi/lanes,  reconditioning 
pins,  aij^d  remiring  s^ats  and  tal^es. 
Mechanics  Vot^some  clerical  work. 
They  order  replacement  parts  and 
keep  an  inventory  of  parts  in  stock. 
They  li]so'may»k^8|)  recotd^  of  pin- 
seUer  malfunction^  and  estimate 
maihtenance  costs.      ~  • 


Places  of  Employment 

About  5,800  bowling-pin-machine 
mechanics  were  employed  in  1976. 
Almost  all  worked  in  bowling  cen- 
ters. A  small  number  were  employed^ 
by  manufacturers  of  autpmatic  pin- 
setter!^  to  install  the  machines  and  ' 
servite  those  in^bowUng  centers  that 
cloNpot  employ  full-time  mechanics. 

Bowling-pin-machine  mechanics 
are  eitipldyed  iifi  every"  State,  but  em- 
,  ployment  is  concentrated  in  heavrl^. 
populated  areas,  where  there  area 
many  bowling  centers> 


Training,  Othjer  Qualifications, 
and  ^dvaneement 

Generally,  there  are  no  education; 
or  experience  req.uire/nents  for  a  job 
as  a  pinsetter  mech^^nic.  Some  eih- 
t  players,  however,  prefer  to  hire  rap- ' 
plic^ts  who  are  high  school  gradual 
/  9tes  and 'who  have  compFeted 
courses  in  electricity,  blueprint  read- 
ing, shop  math,  and  machine  repair. 

Pinsetter  mechanics  usually  begin 
work  as  assistant  mechanics  and  are 
trained  informally  on  the  job.  flFrain- 
ees  learn  about  the  pinsetter 's  opera- 
tion and  maintenance  by  observing 
head  mechanics  and  working  dn  the  - 
machines  under  their  supervision. 
Trainees  are  taught  how  to  lubricate 
arid  clean- pinsetters  and  to  perfonii^ 
other  preventive  maintenance. 
Trainees  also  learn  to  diagnose  and 
repair  "various  kind^  of  machine 
bVeakdowns.  Usually,  1  to  2, years  of 
on-the-job  training  and  experience, 
-are  needed  to  acquire  mechanics'/ 
skills*  .  t 

A  few  mechanic  trainees  are  sent 
to  training  courses  conductied  by  piii* 
setter 'manufacturers.  To  take<  these 
training  courses,  aVnechanic  must  * 
work  at  a  bowling  centervThe  bowl- 
ihg  center  uisually  pays  the  tuition  for 
the  bourses.  > 

The  courses,  w^ich  last  2  to  4 
weeks,  include  classroom  lectures  v 
jand.  shop  work  wit)i  denfonstratiqn  -* 
machines^  Trainees  istiidy  th(5  struc- 
ture and  operation  of  machiiies  made 
by  the  firm  operating  the*school,  and 
learn  to  locate  typical  sources  of 
trouble.  They  learn  to  perform  pre-; 
ventive  'maintenance,  to  read  wiring 
diagrams,  and  to  use  the  tools  of  the 
trade.  After  attending  factory 
schools,  trainees  usually  need  several 
months  of  on-the-jol>  experience  :to 
qualify  as  mechanics. 

People  who  want  to  become  bowl-^ 
ing-pin  machine  mechanics  8hou}o 
have  good  eyesight  (including  nor* 
mal  cblorSision),  good  eye-hand  co- 
ordination, and  average  physical 
strength.  They  also  should  have  me- 
ctianical ^ability  and  like  to  work  with  : 
thjeir  hajids.  Because  speed  often  is. 
reqiiirea  in  repairing  i^insetter^,  aB||)^ 
ity,to  work  under  pr^ure  also  is  im- 
portant. '  \  ' 

•Advancement  opportunities  for 
'pinsetter  mechanics  are  extremely 
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.limited.  Some  mechanics  become 
managers 'or  6wners  of  bowling  es- 
"  tablishihents.  Those  who  work,  for  , 
manufactirt'ers  may  advance  to  ser- 
wcc  manager. 

Employment  Outlook 

Employment  of  bov^ling-p|h -ma- 
chine mechanics  is  expected  to  grow 
more  slowly  than  the  average  for  all 
occupations^through  the  mid-1980's. 
The  demand  for  bowling  facilities  is 
likely  to  grow  ^^he  ^opulatioii  in- 
creases. The  growth  in  bowling  facili- 
ties will  be  slower  than  in  past  y^ars, 
however,  so  only  a  few  new  opcmin^ 
.  for  pinsetter  mechanics  should  oc- 
cur. Most  job  openings  will  . arise  be- 
cause.of  the  need  to  replace  experi- 
enced mechanics  who  retire,  die,  or 
leave  thfe  occupation  for  other  rea- 
sons! However,  because  this  occupa- 
tion is  very  small,  only  a  limited  num- . 
ber  of  openings  will  become 
available. 

Earnings  and  Working 
Conditions  . 

Hourly  earnings  in  1976  ranjged  . 
.  froip  $3  for  mechanic  trairrees  up  to^ 
$5.50  for  head  mechanics,  according 
to  the  limited  information  available. 
.  Mechanics  work  in  a  long,  relati^^e- 
ly^arrow  corildor  at  the  end  of 
bo wHng  lanes  where  the  automatic 
pinsetters  are^lpp^ted*  The  work  area 
haa  spiaOe  for  a  workbench  and  usual- 
ly is  well  lighted*  and  well  ventilated, 
■but  quite  noisy  when  tl^&Hanes  are 
operating.  When  n^flctng  repairs  and 
adjustments,^  mechanics  f^^quently 
have  to  climb,  and  balance  oh  the 
framework  of  the  pin^tter,  and  to 
stoop,  kneel,  crouch,  aTid  crawl 
afound^he  machines.  Those  who  in- 
stalKand  service  machines  for  manu- 


iiacturers  must  travel  to  the  various 
obwling  centers  in  their  region. 
*  '^The  job  generally  is  not  dangerous 
bu^  workers  are  subject  to  common 
shop  hazards,  such  as  electrical 
shock,  c'uts,  falls,  and  bruises. 

Some  mechanics  and  trainees  em-  - 
ployed  in  large  metropolitan  'areas 
are  members  of  unions,  usually  the 
Service  Employee^  International 
Union  or  the' International  Brother-^ 
hood  of  Teamsters,  Chauffeurs, 
Warehousemen',  and  Helpers  of 
America  (Ind.) 


EKLC 


Sources  of  Additional 
Information  . 

People  who  want  further  informa- 
tion about^ training  or  work  opportu- 
nities in 'this  trade  should  contact 
bowling  centers  in  their  area,  the  lo- 
cal bowling  ^proprietors'  association, 
OP  locals  of  the  unions  previously 
m|ntioned.  The  local  office  of  the 
State  employment  service  is  another 
source  of  information  about  employ- 
ment and  training  opportunities.,- 


BgSINESS  MACHlNi  ^ 
REPAIRERS^ 

(D.O.T.  633.281),  . 

Nature  of  the  Work 

Business  machine  repairers  'main- 
tain and  repair  the  machines  Wiat  are 
u$ed  to  speed  the  paperwork  in  busi- 
^ness  and  governmen^.^  These  include 
-typewriter's,  adding  and  calculating 
machines,  cash  registers,  dictating 
machines,  postage  meters,  and  dupli- 
cating and  copying  equi||^ment. 
(Technicians  who  work  on  computer 
equipment  are  discyssed  in  a  sepa- 
rate statement  elsewhere  in  the, 
Handbook.)  ^  ^ 

Business  machine  repairers  (often 
called  field  engineers  or  customer 
engineers)  make  regular  vips  for  pre- 
ventive maintenance  to  the  offices 
and  stores  of  customers  in  their  as- 
signed area.  The  frequency  of  these 
•service  calls  depends  upon  the  type 
of  equipment  being  serviced.  For  ex- 
ample, an  electric  typewriter  may  re- 
quire preventive  maintenaiice  only 
three  or  four  times  a  year,  while  a 
more  jcomplex  copier  probably 
would  require  more  frequent  atten- 
tion. During  these  caMs,  the  engineer 
inspects  the  machine  for  unusual 
wear  and  replaces  any  worn  or  bro- 
ken parts.  Then  the  machine  is 
cleaned,  oiled,  and  adjusted  to  insure 
peak  operating  efficiency  aild  to  pre- 
vent future  breakdowns.  The  engi- 
neer also  may  advise  machine  opera- 
tors how  to  operate  the  equipmenjt 
more  efficiently  and  how  to  sgpt  a 
problef^  in  ij^  early  stages. 
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Despite  frequent  /^maintenance, 
'busirress  machines  do  occasionally 
malfunction.  When  a  field  engineer  is 
notified  by  the  supervisor  of«a  break- 
down, he  or  she  will  make  a  prompt 
service,  call  to  that  customer;*The  en- 
gineef  determines,  the  cause  of  the 
malfunction  by  talking  to  the  opera- 
.  tor  and  examining  the  machine. 
Once  the  problem  has  been  isolated, 
repairs  can  be  made.  Minor  repairs 
generally  can  be  made  on  the  spot; 
for  more  serious  repairst  however, 
the  entire  machine  or  a  component 
of  the  machine  will  be  taken  to  the 
^  repair  shop  where  a  specialiSft  will 
work  on  it. 

Business  machine  repairers  gener- 
ally specialize  in  one  type  of  m^  * 
chine.  4'hose  employed  by  manufac- 
turing companies  or  dealers  usually- 
are  familiar  only  with  the  brand  pro- 
duced or  sold  by  their  employer.  Re-  ^ 
^pailCrs  who  work  for  small  indepen- 
dent repair  shops  must  be  able  to 
work  on  equipment  from  several  dif- 
ferent manufacturers. 
.  Repairers  use  common  handtools, 
such   as  '  screwdrivers,   pliers,  and 
wrenches,  a&well  as  other  tools  espe- 
cially designed  to  fit  certain  kinds  of 
^  business  machines.  In  addition,  they 
use  meters  and  other  types  of  ^est 
equipment  to  check  for  malfunctions 
in  eleclronic  circuits, 

Places  of  Employment 

^  About  .^8,000  people  worked  as 
business  machine  repairers  in  1976. 
*About  three-fourths  of  them  worked 
mainly  on  typewriters,,  calculators 
and  adding  machines,  arid  copiers 
and  duplicators.  Most  of  the  rest  ser- 
viced accounting-bookkeeping  ma- 
chines, cash  registers,  and  postage 
and  mailing  equipment.  A  small 
number  repaired  dictating  machines. 

About  8  of  10  repairers  worked  for 
business  machine  manufacturers, 
dealers,  and  repair  shops.  The  re- 
mainder worked  for  large  organiza- 
tions that  had  enough  machines,  to 
justify  full-,time  repairers. 

Business  machine  repairers  work 
throughout  the  country.  Even  rela- 
tively small  communities  usually 
have  at  least  one  or  two  repair  $hops. 
Most  repairers,  however,  work  in 
large  cUies. 
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ButlnMs  machin*  repair  Is  claanar  and  llghtar  than  tha  work  In  mott  machanlcal 

trades, 

■    ■ '  .  '  ■  \  ' 

EH^cause  most  machine  servicing  is 
done  in  customers*  offices,  the  ability 
to  work  without  interrupting'  the  of- 
fice routine  is  very  important.  A  neat 
appearance  and  ability  to  converse 
^effectively  are  essential. 

Sdme  employers. require  that  busi- 
ness machine  repairers  be  bonded. 
Applicants  for  these  jobs  must  be 
honest  and  trustworthy  because  they 
sometimes  are  exposed  to  large  sums 
of  money  and  other  ,  valuables  in 
banks  and  offices.  In  addition,  these  . 
workers  mus)  be  able  to  wofJc  with- 
out direct  supervision.  They  must  be 
able  to  set  up  a  maintenance  sched- 
ule for  their  customers'  equipment 
and  arrange  their  own  scljiedule  so 
that  they  can  meet  service  deadlines 
and  also  handle  emergency  repairs. 

Trainees  who  work  in  a  manufac- 
,turer*s  branch  office  or  for  a  fran- 
chised  dealer  usually  attend  a  school 
sponsored  by  the  manufacturer. 
Training  programs  at  company 
schools  usually  last  several  weeks  to 


Training,  Other  Qualifications, 
and  Advancamant 

The  tcimotint  of  formal  education 

Sequired  for  entry  jobs'  as  business 
filachine  repairers  varies'  widely 
among  employers.  Some  employers 
hire  applicants  with  a  high  ^school 
,  educ£)||on,  while  many  others  require 
at  least  1  year  of  technical  training  in 
basic  electricity  or  electronics.  Em- 
ployers agree,  however,  that  elec- 
tronics trailing  received  in  the 
Armed  Forces  is  valuable. 

Applicants  for  entry  jobs  may  have 
to  pass  tests  that  measure  mechanical 
aptitude,  knowledge  of  electricity  or 
electronics,  manual  dexterity,  and 
general  intelligence.  Good  eyesight, 
.including  color  vision,  is  needed  to 
inspect  , and  work  on  small,'^delicate 
parts.  Persons  considering  this  type 
of  work  also  should  have  good  hefar- 
Ing  in  order  to  detect  malfunctions 
revealed  by  sound.. 

Einployers  seek  applicants  who 
have  a  pleasant,  cooperiative  ipanner. 


severaj  months, 'depending  on  the 
type  of  machine  the  repairer  will  ser- 
vice. Trainees  then  receive  from  1  to 
3'  years  of  practical  experience  and 
on-the-job  training  before  they  be-  ^ 
Ibme  fully,  qualified  repairers;  These 
workers,  generally  learn  to  service 
only  the  company's  line  of  equip- 
ment. - 

Training  offered  by  independent 
repair  shops  usually  is  less  formah 
Trainees^eneraUy  complete  a  self- 
study  course  coupled  with  on-the-job 
training  under  the  supervision  of  an  . 
experienced  ri^pairer.  Because  small ;  . 
rejpair  shops  usually  don*t  specialize 
in  the  more^  sophisticated  types  of 
equipment,  their  repairers^  are  ex- 
pected to  be  familiar  with  the  more 
common  machines  produced  by 
many  manufacturers.  For  example,  - 
.  business  machine  repairers  in  small 
shops  should  be  'able  to  rcipair  several 
different  makes  of  typewriters,  add- 
ing machines,  and  calculators. 
•  Wherever  they  work,  business  ina^N 
chihe  repairers  frequently  jitiend 
ti'wiing  seminars  sponsored  by  busi- 
ness-equipment manufacturers  .f6r 
special  instruction  in  new  business  - 
machine  developments.  Also,  busi- 
ness'machine  repairers  are  encour- 
aged tpL  broaden  their  technical 
knowledge  during  nonworking  hours. 
Many,  companies  pay  the  repairer's 
tuition  for  work-related  courses  in 
college  and  technical  schools. 

Business  machine  repairers  may 
move  into  sales  positions  for  greater 
earnings.  Repairers  who  show  man- 
agement abilities  also  may  advance 
to  service  manager  or  supervisor.  Ex- 
perienced repairers  sometimes  op6n 
their  own  repair  shops;  ih^se  who 
work  in  manufacturers*  branch  offic- 
es sometimes  become  independent 
dealers  ^r^  6uy  sales  franchises  from 
the  company.  .  ' 

Employmant  Outlook 

Employment  of  business  machine* 
repairers  is  expected  to  grow  faster 
than  the  average  for  all  occupations 
^through  the  mid-1 98;0*s.  In  addition 
to  jobs  from  employi^ent  growth, 
many  openings  >vill  arise  as  experi- 
enced repairers  retire,  die,  or  change  «^ 
occupatioiTs. 

Employment  opportunities  for 
qualified  beginners  are  good.  Busi- 
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ness  and  government  will  biiy  more 
machines  to  handle  the  growing  vol- 
ume of  paperwork  and  more  people 
will  be  trained  to  maintain  and  repair 
these  machines.  In  recent  years; 
many  technical  changes  have  oc- 
curred in  business  machines.  Ele^ 
tronic  calculsiting  machines  have  re- 
placed mechanical  models,  for 
example,  and  electronic  cash  regis' 
ters  arc  replacing  mechanical  regis- 
ters. Because  of  the  greater  use  of 
such  equipmenf,  opportunities  will 
be  particularly  favorable  for  repair- 
ers who  have  training  in  electronics; 
within  several  years  training  in  basic 
electro  nips  may  even  become  a  pre- 
requisite for  business  machine  repair 
jobs.  ' 

Business*^  machine  repairers  work' 
year  round  and  have  steadier  em- < 
ployment  thaii  many  other  skilled 
workers.  Office  machines  must  be 
maintained,  even  when  business 
^  slackens,  since  records  must  be  kept, 
correspondence  carried  on,  and  sta- 
tistical reports  prepared. 

•  •  •  • 
Earnings  ahd  Working 
Conditions 

Information  from.a  limited  number 
of  employers  in  .1976  indicated  that 
trainees  earned  fronri  $  1 50  to  $200  a 
week,  depending  on  their  level  of 
training.  For  example,  people  who 

.  have  previews  electronics  training  in 
the  Armed  Forces  or  civilian  techni- 
cal schools  generally  receive  some- 
what higher  beginning  \yages  than 
high  school  gradO&tes. 

Experienced  repairers  generally 
earned  from  $200  to  $280  a  week. 
Earnings  usually  were  highest  fpr 
those  who  repaired  ^electronic  busi- 

^  ness  macliMies  and  cpmplex  duplicat- 
ing and  cop>1ng  equipment^  Repair-., 
ers  who  prepare  themselves  to  work 
on  more  than  on^  type  of  equipment 

-can  increase  their  earnings  by  about 
20  percent.  Specialists  earned  sala^* 
ries  ranging  between  $220  and  $310 
a  week  in  1976,  according  to  the  lim- 
ited information  available. 

Servl&mg  busine3s  machines  is 
pleaner  and'  less  strenuous  than  the 
work  in  most  other  mechanical 
trades.  Repairers  generally  v  wear 
business  clothes  and  da  most  of  their 
work  in  the  customer's  office.  Inju- 
ries are«  uncommon. 


Repairers  generally  use  their  own 
cars  to  travel  to  their  customers-  of- 
fices and  are  reimbursed  on  a  mile- 
age basis.  Employers  usually  pay  for 
all  tools  and  other  equipment. 

Sources  of  Additional 
Information 

For  more  details  about  job  oppor* 
tunfities,  contact  local  firms  th&t  sell 
ano  service  business  machines  ^nd 
the  local  office  of  the  State  employ- 
ment service. 

The  State  department  of  education 
in  your  State  capital  can  furnish  in- 
formation about  approved  technical- 
institutes,  junior  colleges,  an c(  other 
institutions  offering  postsecondary 
training  in  basi?  electronics.  Addi- 
tional information  about  these 
schools  is  available  from: 

U.S.  Office  of  Education,  Division  of  Voca- 
tional/Technical Education,  Washington/ 
DC.  20202. 


COMPUTER  SERVICE 
TECHNICIANS 


(D.O.T.  828. 2»1) 

Nature  of  the  Work 

Computer  systems  play  a  vital  role 
in  our  lives.  They  help  us  make  tele- 
phone calls,  receive  paychecks  on 
time,  and  reserve -tickets  for  travel, 
hotels,  and  entertainment.  In  busi- 
ness and  industry,  computer  systenris 
perform  a  wide  variety  of  complicat- 
ed tasks —  from  maintaining  business 
records  to  controlling  ;nanufacturing 
processes. 

A  computer  system  is  the  combi- 
nation of  a  computer  and  computer- 
related  machines,  such  as  magnetic 
tape  readers  and  high  speed  printers'^ 
Keeping  this  intricate  set  of  machines 
in  good  working  order  is  the  job  of 
the  computer  service  technician. 

At  regular  intervals,  computer  ser- 
vice technicians  (often  called  field 
engineers  or  custojmer  engineers) 
service  machines  or  systems  to  keep 
them  operating  efficiently.  Thtfy  rou- 
tinely adjust.  Oil,  and  clean  mechani- 
cal and;*electrom^hanical  parts. 
They  also  check  ^electronic  equip- 
ment for  loose  connections  and  de- 
fective components  or  circuits.  ( 


cWhen  computer  equipment  bre^}^ 
^down  technicians  must  fii\dt|Mreause 
^f  the  failure  and  make  repairs.  De- 
termining where  in  the  system  the 
malfunction  has  occurreSns  the  most 
difficult  part  of  the  technician's  job, 
and  as  computer  systems  have  grown 
larger  and  imore  complex,  the  poten- 
tial for  malfunctions  also  has  groWn. 
'  The  problem  can  be  in  the  central 
processing  unit  itself,  in  one  of  the 
peripheral  machines,  such  as  a  read- 
er or  a  printer,  or  in  the  cables  con- 
necting these  machines.  Technicians 
use  several  kinds  to  test  equipment, 
including  voltmeters,  ohmmeters, 
and  oscilloscopes  to  check  for  elec- 
tronic failures.  They  also  run  special 
diagnostic  programs  that  help  pin- 
point certain  malfunctions.  Although 
it  may  take  several  hours  to  locate  a 
problem ,^xing  the  equipment  may 
take  just  a  few  jninutes.  For  repair 
jobs  such  as  replacing  a  faulty  iqrcuit 
^  board,  solderyig  a  broken  connec- 
tion, or  repairing  a  mechanical  part, 
technicians  use  a   variety  'of 
handtools,  including  needle-nosed 
pliers,  wirestrippers,  and  soldcrlngX*- 
equipment.  The  employer  supplies  . 
tools  and  test  equipment,  but  technic 
cians  are  responsible  for  keeping 
'  them  in  good  working  order. 

Computer  technicia^ns  often  help 
install  new  equipment.  They  lay  ca- 
bles, hook  up  electrical  connections 
between  machine^,  thoroughly  test 
the  new  equipment,*^  and^  correct  any 
prot)lems  before  the  customer  uses 
the  machine.  • 
,  Some  technicians  specialize  in 
maintaining  a  particular  computer 
model  or  system,  or  in^loing  a  cer- 
tain type*  of  repair.  For  example, 
some  technicians  are  experts  in  cor- 
recting problems  caused  by  errors  ii^ 
tjtie  computer's  internal  program- 
ming. 

Besides  knowing  how  to  use  spe- 
cialized tools  and  test  equipment, 
computer  technicians  must  be  famil- 
iar with  technical  and  repair  manuals 
for  each  piece  of  equipment.  They 
also  must  keep  up  with  the  technical 
inforination  and  revised  maintenance 
procedures  issued  periodically  by 
computer  manufacturers, 

Tech/iicians  keep  a  record  of  pre- 
ventive maintenance  and  repairs  on 
each  machine  the^  service.  In  addi- 
tion, they  fill  out  time  and  expense 
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8om«  technicians  tpactallzc  In  maintaining  a  particular  comptitar  modal  or  ayttam. 

reports,  keep  parts  inventories,  and 
order  parts. 

*  Although  technicians  spend  most 
of  their  time  working  on  machines, 
the^y  work  with  people  also.  They 
listen  to  customers*  complaints,  an- 
swer questions,  and  sometimes-  offer 
technical  advice  on  ways  to  keep 
equipment  in  good  condition.  Expe- 
rienced technicians  often  help  train 
new  technicians  and  sometimes  have 
limited  supervisory  duties. 

Places  of  Employment^ 

In  1976,  about  50,000  persons 
worked  as  computer  service  techni- 
cians." Most  were. employed  by  firms 
th^t  provide  maintenance  services 


for  ^  fee  and  by  manufacturers  of 
computer  equipment?  A  small  num- 
ber were  employed  directly  by  or- 
ganizations that  have  a  large  comput- 
er  installation. 

Computer  technicians  generally 
work  out  of  regional- offices  located? 
in  major  urban  centers,  where  com- 
puter equipment  is  concentrated.  For 
example,  about  one-fourtii  of  these 
workers  are  employed  in  one  of  these 
major  cities:  New  York  City;  Phila- 
delphia; Washington,  D.C.;  Chicago; 
and  Los  Angeles.  Most  are  assignee) 
to  several  clients,  depending  on  the 
technician's  specialty  and  the  type  of 
equipment  the  user  has.  Workers 
with  several  accounts  must  travel 
from  place  to  place  to  maintain  these 
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systems  and  to  make  "emergency  re- 
pairs. In  some  cases,  more  than  one 
technician  will  share  an  siccount^  and 
'  service  different  parts  of  a  system.  In- 
other  cases,  an  experienced  techni- 
cian may  be  assigned  to  work  full 
time  at  a  client's. installatioaJn  order 
to  maintain  all  phases  of  t||||  opera* 
tion.  Technicians  who  work  for  a  nar 
tionwide  organization  must  some;  , 
times  transfer  to  another  city  or 
State.  '  -'a 

Training,  Other»Quallflcatlone« 
and  Advancement 

Most  employers  require  applicants 
for  technician  trainee  jobs  to  have  1 
to  2  years'  pos^high  school  training 
in  basic  electronics  or  electrical  engi- 
neering. This  training  may  be  from  a 
public  or  private  vocational  school,  a: 
*vCoUege,  or  a  junior  college.  Basic 
electronics  training  offefed  by  the  *^ 
Armed  Forces  is  excellent  prepara- 
tion for  technidian  trainees. 
..  A  high  school  student  interested  in 
becoming  a  computer  service  techni- 
cian should  take  courses  in  math'e-^ 
.^atics  and  physics.  High  school 
courses  in  electronics  and  computer 
programming  also  are  helpful.  Hob^ 
bies  that  involve  e1eb,tronics,  such  as 
operating  hant  or  CB  Radios  build- 
ing stereo  equipment,  also  provide 
valuable  experience.'  \ 

Besides  technical  triaining,  appli- 
cants for  trainee  jobs  must  have  good 
^close  visi^  and  norm  ail  color  per- 
ception to  work  with  small  p^rts  aild 
color-coded  wiring.  Normal  hearing 
is  needed  since  some  breakdowns  are 
diagnosed  by  sound.  Because  techni-  " 
cians  usually  handle  jobs  alone,  they 
must  have  the  initiative  to  work  with- 
out close  supervision.  Also  important 
are  a  pleasant  personality  aiid  neat 
appearance,  since"^  the  work  involves 
frequent  contact  with  customers.  An-' 
other  ini^rtant  asset  for  the  success- 
ful jtechnician  is  patience,  because 
some  malfunctions  occur  infrequerif- 
ly  and  are  Ver^  difn<^ult  to  pinpoint. 
Applicants  must  pass  .a  physical  ex- 
amination and,  in  some  cases,  get,  a 
security  clearance.  l_ 

Trainees  usually  attend 'company 
training  centers  for  3  to  6  months  to\ 
learn  elementary  computer  theory, . 
computer  math,  and  circuitry  theory  \ 
and  to  further  their  study  of  electron-  \ 
ics.  Classroom  worlc  is  accompanied  \ 
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by  practical  training  in  operating 
computer  equipment,  doing  basic 
:^    maintenance,  and  using  test  equip- 
ment to  locate  malfunctions. 

In  addition  to  formal  instruction, 
trainees  musl  complete  6' months  to  2 
years  of  on-the-job  training.  At  first 
■  they  work  closely  with  experienced 
technicians,  learning  tcvj'maintain 
card  readers,  printers,  and  other  ma- 
chines that  are  relatively  simple,  but 
that  have  the  basic  mechanical  and 
electronic  features  of  a  large  com- 
puter system.  As  trainees  gain  experi- 
ence they  work  jOn  more  complejf 
equipment. 

•  Because  manufacturers  continual- 
ly redesign  equipment  and  develop 
new  uses- for  computers,  experienced 
.„  technicians  frequently  must  attend 
training  sessions  to  keep  up  with 
these  chanses  and  to  broaden  their 
technical  i^kills.  Many  technicians 
take  advanced  training  to  specialize 
in.  a' particular  computer  system  or 
type  of  repair.  Instruction  also  may 
include  programming,  systems  analy- 
sis, and  other  subjects  that  improve 
the  technician's  general  knowledge 
of  the  computer  field. 

Experienced  technicians  with  ad- 
vanced training  may  become  special- 
ists or  "troubleshooters"  who  help 
technicians  throughout  their  territo- 
ry diagnose  difficult  problems.  They 
'  also  may  work  with  engineers  in  de- 
signing equipment  and  developing 
maintenance  procedures.  Techni- 
cians with  leadership  ability  may  bp- 
come  supervisors  or  service  manag- 
ers. ' 

Most  computer  equipment  ^per-  > 
ates  on  the  same  basic  principles,  but 
machines  built  by  different  compa- 
nies may  be  unique  in  design  and 
construction.  For  this  reason,  techni- 
cians may  find  it  difficult  to  transfer 
between  companies^^that  mantain  dif-  ' 
ferent  brands  of  equipment.  Because 
of  the  pressing  need  for  experienced 
technicians,  how€'Wr^;inany  opportu- 
nities exist  for  welNqualified  workers 
Ho  transfer  to  other  firms  that  handle 
t^e  same  type  of  computer  l^rdware. 

Training  and  expe/ience  in  com- 
puter maintenance  may  also  qualify  a  . 
technician  for  a  job  in  programming, 
management,  or  equipment  sales. 
(See  statements  on  Programmers  and 
Off|ce  Machine'ahd  Computer 


Manufacturings  elsewhere  in  the 
Handbook.)  ^ 

Employment  Outlook 

Employment  of  copiputer  techtii- 
cians  is  expected  to  grow  much  faster 
than  the  average,  for  all  occupations 
through  the  mid- 1 980 's.  As  the  Na- 
tion's economy  expands,  more  com- 
puter equipment  will  be  used  and 
more  technicians  will  be  needed  to 
install  and  maintain  it.  Business^  gov- 
ernment,  and  other  organizations  will 
buy,  lease,  or  rent  additional  equip- 
ment to  manage  vast  amounts  of  in- 
formation, control  manufacturing 
processes,  and  aid  in  scientific  re- 
search. The  development  of  new  uses 
for  computers  in  fields  such  a^  edu- 
cation, medicine,  and  traffic  control 
•^also  willTspur  demand. 

Because  most  technicians  are 
young,  relatively  few  openings  will 
stem  from  deaths  and^  retirements. 
Most  job  openings  will\ result  from 
rising  demand  for  the  services  of 
« computer  service  technicians.  Mo,st 
openings  will  occur  in  metropolitan 
areas.  .  . 

The  rising  demand  for  computer 
technicians  is  related  to  the  growing 
number  of  computers  in  operation 
and  the  geographic  distributi6n ,  of 
these  computers.  Continued  reduc- 
tions in  the  size  and  cost  of  computer 
hardware  will  bring  the  computer 
within  reach  of  a  rapidly  inoiCasing 
number  of  small  brgahizatibns.  As 
more  and  moi<e  of  these  small  sys- 
tems are  installed,  the  amount  of 
time  technicians  must  spVqd,  travel- 
I  ing  between  clients  also  will  mbrease. 
Downturns  in  the  economy  will 
tend  to  have  a  less  negative  effect  on 
job  openings  for  computer  service 
technicians  than  for  most  occupa- 
tions because  even  when  business  is 
declining  firms  will  continue,  to  use 
computers  for  accounting  and  other 
data  processing.X^ 

Earnings  ancrWorkihg 
Conditions 

Average  weekly  earnings  of  com- 
puter service  technician  trainees 
ranged  from  about  $180  to  $200  a 
week  in  1976,  according  to  a.private 
^rvey  of  firms  engaged  in  computer 
maintenance.  Experienced  workers 
earned  about  $235  a  week,  while 
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senior  technicians,  those  with  8-10 
years'  experience,  earned  between 
$250  and  $285.  Highly  skilled  spe- 
cialists averaged^from  $3 IP  to  $340  a 
week.  '  \ 

Because    computer  installations 
.generally    run    arou'nd    the  clock, 
working  time  lost  during  a  computer 
breakdowpF  can  be  very  expensive. 
For  this. reason,  technicians  must' be' 
available  to  make  emergency  repairs 
at  any  time,  day  or  night.  Although 
the  normal  workweek  is  40  hoiirs, 
overtime  is  standard.  The  method  of 
assigning  overtime  varies  byi  employ- 
er. Some  technicians  are  on  call  24 
hours  a  day.  Others  work  rotating 
shifts — days  1  week,  nights^the  next. 
However  it  is  implemented,  comput- 
er technicians  can  expect  substantial 
amounts  of  overtime^  in  many  cases, 
annual  overtipie  pay  can  t)^  as  much 
as  20  percent  of  base  salary.  For 
most  technicians,  travel  is  local  and 
they  usually  are  not  away  from  home 
overnight.  Employers  pay  for  travel, 
tinduding  reimbursement  for  job-re- v 
lated  uses  of  the  technician's  car,  as  I 
well  as  work-related  education  exy 
penses.  / 

Although  some  bending  and  lifting  \ 
is  necessary,  the  computer  techni- 
cian's job  is  not  strenuous.  Work  haz- 
ards are  limited  mainly  to  burns  and 
electrical  shock,  and  can  be  avoided 
if^afety  pcacti<:es  are  followed. 

Sources  of  Additional 
Information 

For  general  information  on  career 
in  computer  maintenance,  contact^ 
the  personnel  department  of  comput- 
er manufacturers  and  computer 
maintenance  firtns^in  your  area.  The 
State  department  of  education  in 
your^State  capital  can  furnish  infor- 
mation about  approved  technical  in- 
stitutes, junior  colleges,  and  other  in- 
stitutions offering  postsecondary 
training  in  basic  ^^electronics.  Addi- 
tional information  about  these 
schools  is  available  from: 


S.  Office  of  Education,  DivhicHfof  Voca- 
tional/Technical Education,  Washington, 
DC.  20202. 

The  State  employment  service  of- 
fice in  your  area  ma^^lso  be  able  to 
provide  information  about  local  job 
opportunities. 


ERIC 


:R  mechanics  and  HiBPAIRERS 


DIESEL  MECHANICS 

(D-O.T.  625.281) 

Nature  of  the  Work 

Diesel  engines  are* stronger  and 
.  *tl|^us  last  longer  than  gasoline  en- 
gines. In  addition,  they  use  fuel  more 
efficiently  than  gasoline  engines  be- 
;  cause  the  higher^ompression  ratios 
found  in  diesel  engines  convert  a 
higher  percentage  of  the  fiiel  into 
•   power.  Because  of  their  greater  dura- 
bility aiid  efficiency,  diesel  engines 
'  are  used  to  power  most  of  the  Na- 
tion's heavy  vehicles  and  equipment. 

Diesel  mechanics  repair  and  main- 
tain diesel  engines  that  power  trans- 
portation equipment,  such  as  heavy 
trucks,  buses,  boats,  and  locomo- 
tives; and  construction  equipment, 
such  as  bulldozers  and  cranes.  They 
also  service  diesel  farm  tractors  and  a 
variety  of  . other  diesel-powered 
equipment,  such  as  compressors  and 
v^pumps  used  in  oil  well  drilling  ^nd  in 
irrigation.  ^ 

Before  making  repairs,  diesel  me- 
chanics  may  use  devices  such  as  dy- 
namometersj  to  inspect  and  test  en- 
gine cOmpoKnis  to  determine  why 
an  engine  j/  nQt  operating  properly. 
After  locating  the  trouble,  they  re- 
pair or  replace  defective  parts  and 
make  adjustments.  Preventive  main- 
tenan'be— avoiding  trouble  before  it 
starts — is  another  major  responsibil- 
ity. For  example,  they  may  periodi- 
cally inspect,  test,  and„  adjust  engine 
par)s  such  as  fan  belts  and  fuel  filters. 

Many  mechanics  make  all  types  of 
diesel  engine  repairs.  Others  special- 
i/  ize,  in  rebuilding  engines,  for  exam- 
ple, or  in  repairing  fuel  injection  sys-. 
tems,  turbo  chargers,  cylinder  heads, 
or  starting  systems.  Some  also  repair 
large  natural  gas  engines  used  ^o 
power  generators  and  other  industri- 
^  al  equipment.  In  addition  to  main- 
taining and  repairing  engines,  diesel 
mechanics  may  work  on  other  parts 
of  diesel-powered  equipment,  such 
as  brakes  and  transmissions, 
«  Most  workers  who^  maintain  and 
repair  diesel  engines  are  not  called 
diesel  mechanics.  Instead,  their  job 
titles  usually  indicate  the  type  of  die^- 
sel  equipment  they  repair.  For  exam- 
ple, workers  "who  maintain  and  repair 
diesel  trucks  or  buses  are  called 
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'  Dlasel  mechanics  repalr.pnd  maintain 

-»  ,     ■*  '  '  ' 

truck  or  bus  mechanics  and  those 
who  work  on  diesel  farm  tractors  are 
called  farm  equipment  mechanics. 
Many  of  these  occupations  are  dis- 
cussed elsewhere  in  'the  Handbook* 
(See  statements  on  truck  mechanics, 
bus  mechanics,  automobile  mechan- 
ics, and  farm  equipment  mechanics.) 

Diesel  mechanics  use  pliers^ 
wrenches,  screwdrivers,  and  other 
common  handtools  as  well  as  special 
tools,  such  as  valve  refacers  and  pis- 
ton pin-fitting  in&chines'.  In  addition, 
they  may  u^  complex  testing  equip- 
ment, sucl?as  a  dynamometer  to 
measure  engine  power,  and  special 
fuel  injection  testing  equipment.  "Me- 
chanics^also  may  use  machine  tools 
to  make  replacement  parts.  They  use 
powered  hoists  and  other  equipment 
for  lifting  and  moving  heavy  parts. 

Places  of  Employment 

About  100,000  persons  worked  as 
diesel  mechanics  in  .1976.  Many 
vs^orked  for  distributors  and  dealers 
that  sell  dieseMsngines,  farm  and 
construction  equip/nent,  and  trucks. 
Others  were  employed  by  buslines, 
construction  firms,  and  government 
ageocies  such  as  State  highway  de- 
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variety  of  dlesehpowered  equlpmetit  .  . 

jpSftments.  Some  mechanics  worked 
for  diesel  engine  manufacturers  and 
independent  repair  shops  that  spe- 
cialize in  diesels. 

Because  diesel  engines  are  used 
throughout -the  country,  diesel  me- 
chanics  are  employed  in  almost  every  ^ 
town  and  city.'  However,  those  who 
work  for  trucking  companies  and 
buslines  are  employed  mainly  in. 
large  cities. 

Training,  Other  Quaiificetlone, 
hnd  Advancement 

Diesel  mechanics  learn  their  skills  . 
in  several  different  ways.  Many  begin  . 
by  repairing  gasoline-poy/ered  auto- 
mobiles, trucks,  and  buses.  They  usu- 
ally start  as  helpers  to  experienced 
gasoline  engine  mechanics,  becom-  * 
ing  skilled  in  all  types  of  repairs  in  3 
or  .4  years.  If  the  garage  or  business 
they  work  for  uses  or  repairs  diesel ' 
equipment,  they  receive  several 
months  of  additional  training  in  ser- 
vicing this  equipment.  While  learning 
to  fix  engines  on  the  job,  many  find  it 
helpful  to  take  courses  in  diesel 
equipment  maintenance  offered  by 
vocational,  trade,  and  correspon- 
dence schools. 


420 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


A  ?ew  mechanics  leiarn  thcfr  trade 
through  iformal  apprenticeship  p^^, 
grams.  These  programs,  which  getter- 
ally  last  4  years,  give  trainees  a  com- 
bination of  classroo^  training 
practical  experience.  The  classroom 
instiliction  usually  covers  ^^^eprint 
reading,  hydraulics,  welding, 
other  subjects  related  to  diesei  re- 
pair. 

Still  another  method  of  entry  is 
through  full-time  attendance  at  trade 
or  technical  schools  that  offer  train- 
ing in  diesei  engine  maintenance  and 


Employment  Outlook 

Employment  of  diesei  mechanics  is 
expected  to  increase  faster  than  the 
average  for  all  occupations  through 
the  mid-I980's.  In  addition  to  the 
jobs  arising  from  employment 
growth,  many  openings  will  result 
from  the  ne^  to  replace  experienced 
mechanics  who  transfer  to  other 
occupations,  retire,  or  die.  ' 

Increased  employment  of  mechan- 
ics is  expected  mWIy  because  most 
industries  thaVrfse  ^diesei  engines  are 
expected  to  expand'their  activities  in 
the  years  ahead.  In  addition,  diesei 


repair.  These  programs  generally  1^5^ 

from  several  months  to  2  years  and—  engines  will  continud!to  replace  gaso 


ga)vide.cIassroom  instruction  and  of- 
practical  experience.  Graduates, 
however,  usually  need  additional  on- 
the-job  training  before  they  are  capa- 
ble of  handling  all  types  of  diesei  re- 
pair. 

Experiencied  mechanics  employed 
by  companies  that  sell  diesel-pow'. 
ered  equipment  sometimes  are  sent 
to  special  training  classes  conducted  t 
by /engine  manufacturers.  In  these 
classes,  mechanics  learn  to  maintain 
and  repair  the  latest  engin^^sing 
the  most  modern  equipment^j^addi^. 
tion,  they*'may  receive  training  ij^. 
specialties  such  as  engine  rebuilding. 

Employers  prefer  .trainees  and  ap- 
prenticeship applicants  who  have  a 
high  schooler  vocational  school  edu- 
cation.and  mechanical  ability-  Shop 
courses  in  blueprint  reading*  auto- 
mobile repair,  and  machine  shop 
work  are  helpful,  as  are  courses  in 
science^^^d  mathematics.  Because 
the  work  often  requires  lifting  heavy 
parts,  persons  interested  jn  becoming 
diesei  mechanics  should  be  in  good 
physical  condition.  ; 

Many  diesei  mechanics  have  to 
buy  their  own  handtools  and  begij^_ 
ners  are  expected  to  accumulate 
tools  as  they  gain  experience.  Experi- 
enced mechanics  usually  have  sever- 
al hundred  dollars  invested  in  their 
tools. 

Mechanics  who  work  for  organiza- 
tions that  operate  or  repair  large 
numbers  of  diesei  engines,  such  a^ 
buslines  or  diesei  equipment  distribu^ 
tors,  may  advance  to  a  supervisory 
position,  such  as  shop  supervisor  or 
service  manager. 


line  engines  in  trucks,  buses, -and  oth- 
er equipment  because  propef  ly  tuned 
diesels  use  less  fuel  and  produce  less 
pollution. 

Most  new  job  openings  in  this  field 
will  be  filled  by  mechanics  who  have 
experience  in  repairing  gasoline^en- 
gines.  Companies  that  replace  gaso- 
line engine  equipment  with  diesel- 
powered  equipment  usually  retrain 
their  experienced  mechanics.  Per- 
sons who  have  school  training  in  die-, 
isel  repair,  but^no  practical  experi- 
\ence,  may  be  able  to  find  jobs  only  as 
ses. 

Earnings  and  Working 
Conditions 

According  to  a  1975-76  wage  sur- 
vey covering  36  metropolitan  areas, 
'mechanics  employed  by  trucking 
companies,  buslines,  and  other  firms 
that  maintain  their  own  vehicles 
earned  an^  iaverage  hourly  wage  of 
$6.67,  more  than  one-third  above  the 
average  for  all  nonsupervisory  work- 
ers in  private  industry,  except  farm- 
ing. 

Diesel  mechanics  usually  work  40 
to  48  hours  a  week.  Many  work  at 
night  or  on  weekends,  particularly 4f 
they  work  on  buses,  engines  used  in 
powerplants,  or  other  diesei  equip- 
ment used  in  serving  the  public. 
Some  are  subject  to  call.for  emergen- 
cies at  any  time.  Mechanics  generally 
receive  a  higher  rate  of  pay  when 
they  work  overtime,  evenings,  or 
x^ekends. 

Most  larger  repair  shops  are  pleas-  ^ 
ant  places^in  which  to  work,  but 
some  small  shops  have  poor  lighting, 
heating,  and  ventilation.  Diesel  me- 
chanics sometimes  make  repairs  out- 


doors where  breakdowns  occur.  If 
proper  safety  precautions  are  not 
taken,  there  is  danger  of  injury  when 
repairing  heavy  parts  supported  oq 
jacks  or  hoists.  In  most  jobs,  mechan- 
ics handle  greasy  tools  and  engine^ 
parts.  When  making  repai4«Pthey 
sometinj^es  must  stand  or  lie  in  awk- 
ward positions.  , 

Many  diesei  mechanics  belong  to 
labor  unions,  such  as  the  Internation- 
al Asso'^iation  of  Machinists  ar^d 
Aerospace  Workers;  the  Amalgamat-  , 
ed  Transit  Union;  the*  Sheet  Metal 
Workers '"international  Association; 
the  International  Union/United  Au- 
tomobile, Aerqspacfe  and  Agricultur- 
al Implement  Workers  'of  America; 
and  the  international  Brotherhood  of 
Electrical  Workers.  •  ^ 

Sources  of  Additional 
Information  ^ 

Information  about  work  opportu- 
'  nities  in  this  trade  may  be  available 
from  the  local  office  of  the  State  em- 
ployment service.  Othe^  sources  of 
information  are  firms  that  use  or  ser- 
vice diesel-powered  equipment,  such 
as  truck  and  buslines,  truck  dealers, 
and  construction  and  faxn^-^ilip- 
ment  dealers, 
on  careers  is 


Intematiopfir  Association  of  Machinists  and 

 AsF^pace  Workers,  1300  Connecticut 

NW.,  Washington,  D.C  20036. 


ELECTRIC  SIGN 
REPAIRERS 


(D.O.T.  824.281)  .    .  • 
Nature  of  the  Work 

A  common  form  of  advertising  for 
many  businesses  and  products  is  the 
electric  sign.  Electric  sign  repairers 
maintain  and  repair  neon  and  illuihi- 
nated  plastic  signs  so  their  owners 
can  receive  the  most  benefits  from 
them.  * 

When  a|sign  requires  service,  re- 
pairers drUfe  16  its  location,  carrying 
their  tools  and  a  number  of  replace- 
ment parts  in  a  truck.  Repairers' 
trucks  are  equipped  with  ladders  and 
boom  cranes  so  they  can  work  on  tall 
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R«p«lr«rs  do  most  of  thoir  work  at  sign  locations. 


signs  or  those  placed  high  above  the 
ground.  Common  sources  of  sign 
trouble  such  as  burned-out  bulbs  are 
easy  to  fix.  However,  in  some  cases, 
the  problem  may  not  be  obvious  and 
repairers  may  need  to  use  electronic 
test  equipment  to  determine  the 
cause  of  a  breakdown.  Although  sim- 
ple repairs  such  as  replacing  bulbs  or 
transformers  are  done  at  the  site,  ma- 
jor repairs  of  faulty  parts  such  as 
neon  tubing,  are  made  in  sign  shops.. 
Repairers  also  do  preventive  main- 
tenance and  periodic  inspection  of 
signs  to  locate  and  correct-^defects 
before  breakdowns  occur.  They 
check  signs  and  remove  debris  such 
as  birds'  nests  and  accumulated  wa- 
ter. Repairers  also  tighten  or  weld 
parts  that  have  been  loosened  by 
winds  and  repaint  beams,  columns, 
and  other  framework.  They  may  re- 
paint portions  of, neon  tubing  to 
make  the  sign  more  readable.  Mo- 
tors, gears,  bearings,  and  other  parts 
of  revolving  signs  may  be  checked, 
adjusted,  and  lubricated. 

During  periods  with  few  service 
.  calls,  repairers  who  work  for  sign 
manufacturing  companies  may  h^lp 
to  assemble  signs.  Sorn^  repairers 
also  install  signs.         ^  ' 


Repairers  use  common  handtools 
and  power  tools,  such  ^s  screwdriv- 
ers, pliers,  saws,  and  electric  drills. 
They  also  use  ammeters,  voltmeters, 
and  other  testing  devices  to  locate 
malfunctioning  electric  parts.  When 
refplacing  burned  out  parts  such  as  a 
lamp  or  a  flasher  in  illuminated  pias-  ^ 
tic  signs,  repairers  may  refer  to' wir- 
ing diagrams  and  charts. 

Repairers  usually  must  fill  out  re- 
ports noting  the  date,  place,  and  na- 
ture of  service  calls.  They  also  may 
estimate  the  cost  of  service  calls  and 
sell  maintenance  contracts  to  sign 
owners. 

Places  of  Employment 

About  10,000  persons  worked  as 
electric  sign  repairers  in  1976,  pri- 
marily in  ^all  shops  that  manufac- 
ture, install,  and  service  electric 
signs.  Some  worked  for  independent 
sign  repair  shops. 

Electric  sign  repairers  work 
throughout  the  country.  However, 
employment  is  concentrated  in  large 
cities  and  in  populous  States,  where 
large  numbers  of  electric  signs  are 
used. 


Training,  Other  Qualifications,, 
and  Advancement 

Most  electric  sign  repairers  are 
hired  as  trainees  and  le^n  the  trade 
informally  on  the  job.  Trainees  per- 
form th0  viarious  phases  of  signmak- 
ing  in  the  shop  to  obtain  a  general 
knowledge  of  tasks— such  as  cutting 
and  assembling  metal  and  plastic 
signs,  mounting  neon  tubing,  wiring 
signs,  and  installing  electriciil  parts. 
After  they  have  a  thorough  knowl- 
edge of  the  construction  of  signs, 
trainees  accompany  experienced  re- 
pairers on  service  calls  to  learn  to  do 
repairs  and  maintenance.  At  least  4 
years  of  on-the-job  training  and  ex- 
perience ate  required  to  become  a 
fully  qualified  repairer. 

Some  people  learn  the  trade 
through  sign  repairer  or  electrician 
apprenticeship  programs  that  are 
conducted  by  some  union  l6cals  and 
sign  manufacturing  shops.  The  ap- 
prenticeships usually  last  4  years, 
emphasize  'on-the-job  training,  and 
include  classroom  instruction  in  sub- 
jects .such  as  electrical  theory  and 
blueprint  reading.  Apprentices  gen- 
erally must  be  at  leajst  18.  years  old 
with  a  high  school  diploma.  Attempts 
are  beyig  made  by  unipns  and  the 
National  Electric  Sign  Association  to 
increase  the  number  of  apprentice- 
ship programs,  so  the  availability  of 
this  type  of  training  should  increase 
in.  the  future. 

'  Employers  prefer  to.  hire  high 
school  or  vocational  schootv-gTSkki- 
ates,  although  many  I'epairers  have 
less  education.  Courses  in  mathemat- 
ics, science,  electronics,  and  blue- 
print reading  are  helpful  to  young 
people  who  are  interested  in  learning 
this  trade. 

Repairers  need  good  color  vision 
because  electric  wires  are  frequently 
identified  by  color.  They  also  need 
manual  dexterity  to  handle  tools,  and 
physical  strength  to  lift  transformers' 
and  other  heavy  equipment.  Because 
.much  of  their  work  is  done  on  lad- 
ders, or  from  the  baskets  of  boom 
trucks,  repairers  cannot  be  afraid  of 
heights. 

All  electric  sign  repairers  must  be 
familiar  with  the  National  Electric 
Codes.  Many  cities  require  repairers 
to  be  licensed.  Licenses, can  be  ob- 
tained by  passing  an  examination  in 
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local  electrical  codes,  and  electrical 
theory  and  its  application. 

Highly  skilled  repairers  may  be- 
^  come  supervisors.  Because  of  their 
experience  in  servicing  signs  and 
dealing  with  customers,  repairers 
spmetimes  become  sign  sales  repre< 
sentaUves,  Repairers  with  sufficient 
funds*can  open  their  own  sign  manu- 
facturing or  repair  shops, 

Em|»loym«nt  Outlook 

Employment  of  electfi^ sig;>  re- 
pairers is  expected  to  increase  as  fast 
as  the  average  for  all  occupations 
through  the  mid-l980*s.  A  rapid  in- 
crease in  the  number  of  signs  in.  use' 
will  spur  demgnd  for  these  workers.  * 

'More  signs  will  be 'needed  as  nevy 
businesses  open  and  old  ones  expand 
and  modernize  their  facilities.  Signs 

.  already  in  use  also  will  continue  to 
require  service  because  \^ell  main- 
*  tained  signs  are  good  for  business 
and-  also  because  many  State  and  lo- 
cal governments  require  pwners  to 
keep^their  signs  attractive.  In  addi- 
tion to  jobs  from  employment 
growth,  some  openings « will  arise  as 
experienced  workers  retire,  die,  or 
leave  the  occupation  for  other  'rea- 
sons. 

Earnings  and  Working 
Conditions 

The  earnings  of  electric  sign  re- 
pairers compare  favorably  with  those 
of  other  skilled  workers.  It  is  estimat- 
ed that  the  Hourly  wage  rate  of  expe- 
rienced^repairers  was  about  $7.80  in 
1976,  based^on  a  survey  of  union 
,  wages  and  fnnge  benefits  throughout 
the  countr/.  Apprentice  rates  usually 
range«4£2^  $3.90  tq  $6.25  an  hour. 

Most  electric  sign  repairers  work 
an  8-hour  day,  5  days  a  week,'  and 
receive  premium  pay  for  overtime. 
They  also  may  receive  extra  pay  for 
working  at  heights  in  excess  of  30 
feet.  I 
Because  most  signs  are  out-of- 
doors,  repairers  are  exposed  to  all 
kinds  of  weather..  They  sometimes 
make  emergency  repairs  at  night,  on 
weekends,  and  on  holidays.  In  some 
large  cities,  i«pairers  patrol  areas  at 
night  to  locate  and  fix  improperly 
operating  signs.  Hazards  include 
electrical  shock,  burns,  and  falls 


from  high  places.  Training  programs 
emphasizing  safety,  and  equipment, 
such  as.  saskets  oji  boom  trucks, 
which  allow  easy|access  to  signs, 
have  reduced  frequency  of^accidents. 
Repairers  4ay  spend  m  uch  time  trav- 
eling to  the  ^ite  of  a  service  call. 

Many  electric  sign  repairers  be- 
long to  one  the  following  unions:  the 
International  Brotherhood  6f  Electri- 
cal'Woilcers,  the  Sheet  Metal  Work- 
ers International  Association,  and 
the  Intern«»4iUI\«il  brotherhood  of 
,  Painters  an(]  Allied  Trades. 

Sources  of  Additional 
Information 

For  further  information  on  work  ^ 
opportunities,  contact  i  local  sign 
manufacturing  shops,  theVlocal  office 
of  the  State  employment  \service,  or 
locals  of  the  unions  previously  men- 
tioned. 

General  information  on  job  oppor- 
tunities, wages,  and  the  nature  of  the 
work  is  available  from: 

■  ^ 

National  Electric  Sign  Association.  2625  But- 
terfield  Rd..  Oak  Brook.  III.  60521. 


J 


FARM  EQUIPMENT 
r  MECHANICS 

(Wt.  624.281  and  .38^) 

Nature  of  the  .Work 

Years  ago  farmers  planted,  culti- 
vated, and  harvested  their  crops 
using  only  handtools  and  simple  ani-. 
mal-drawn  equipment.  Few  repairs 
were  required  and  if  a  stray  rock  or 
stump  broke  a  plow  blade,  the  metal 
pieces  could  be  hammered  back  to- 
gether by  the  local  blacksmith.  Even  I 
when  tractors  began  to  replace  ani- 
mals as  the  prime  source  of  power, 
their  simplicity  made  it  possible  for 
most  farmers  to  do  their  own  repair 
work. 

But  in  the  last  quarter  century 
farm  equipment  has  grown  enor- 
mously in  size  and  variety.  Many 
farm^  have  both  diesel  and  gasoline 
tractors,  some  equipped  with  300- 
horsepower  engines.]  Other  machin- 
ery, such  as  harvesti/g  combines,  hay. 
balers,  corn  pickers,  crop  dryers,  and 
elevators,  also  is  cpmmon.  In  today 's^;^ 
world  of  mechanized  agriculture,  few 
if  any  types  of  farming  can  be  done 
economically  without  specialized 
machines. 


Farm  equipment  mechanics  aervlce  most  Qf  the  equipment  used  to  plant,  cuMvate,  and 

food.  r  • 
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As  farm  machinery  grew  more 
complex,  it  became  important  for  the 
sellers  of  farm  equipment  m  be  able 
to  service  and  repair'  tKe  machines 
they  sold.  Almost  every  dealer  em- 
ploys farm  equipment  mechanics  to 
do  this  work  and  to  maintain  and  re> 
pair  the  smaller  lawn  and  garden 
.  tractors  dealers  sell  to  sufrburban 
homeowners. 

In  addition,  some  mechanics  as- 
semble new  implements  and  machin- 
j^fy  for  farm  equipment  diealers  and' 
^^TwSheiesalers,  and  occasionally  t^y 
must  repair  dented  or  torn  sheet  met- 
al on  the  bodies  of  tractors  orJ)ther 
machinery.  "X..^— ^ 

Mechanics,  spend  much  of  their 
time  repairing  and  adjusting  mal- 
functioning dieseK  and  gas-powered 
tractors  that  havc^been  brought  to 
the  shdp.  During  planting  or  harvest- 
ing seasons,  hoiji^ever,  the  mechanic 
may  travel  to  the  farm  to  make  emer- 
gency repairs  so  that  crops  can  be 
harvested  before  they  spoil. 

Mechanics  also  perform  preven- 
tive maintenance.-  Periodically,  they 
test,  adjust,  andcj&n  parts  and  tune 
engines.  In  large  sHbps,  mechanics 
may  specialize  in  certain  t^pes  of 
work,  such  as  engine  overhaul  or 
clutch  and  transmission  repair.  Oth- 
ers specialize '  in  repairing  the  air- 
conditioning  units  Often  included  in 
the  cabs  of  moSern  tractors  and  com- 
bines, or  in  repairing  certain  types  of 
equipment  such#as  hay  balers.  Some 
mechanics  Also  repair  plumbing, 
electrical,  irrigation,  and  other 
equipment  on  farms*- 

Mechanics  use  many-  simple 
handtools  including  wrenches,  pliers<>-x 
hammers,  and  micrometers.  They 
also  may  use  more  complex  testing 
equipment,  such  as  "a  dynamometer 
to  measure  engine  performance,  or  a 
compression  tester  to  find  worn  pis- 
ton rings  or  leaking  cylinder  valves. 
They  may  use  welding  equipment  or 
power  tools  to  repair  broken  parts. 


wholesalers  and  manufacturers;  Most 
farm  equipment  repair  shops  employ 
fewer  than  five  mechanics,  although 
a  few  dealerships  employ  more  than 
10.  A  small  proportion  of  farm 
equipment  mechanics  are  self-em- 
ployed. 

Because  soipe  type  of  farming  is 
done  in  nearly  every  area  of  the 
United  States,  farm  equipment  me- 
chanics are  employed  throughout  the 
country.  As  emplbyment  is  concen- 
trated in  small  cities  and  towns,  this 
may  be  an  attractive  career  choice 
for  people  who  do  not  wish  to  live  the 
fast-paced  life  of  an  urban  environ;^ 
ment.  However,  many  mechanics 
work  in  the  rural  fringes  of  metropol- 
itan areas,  so  farm  equipment  me- 
chanics who  prefer  city  life  need  not 
live  in  rural  areas. 

.  ^ 

Training,  Other  Qualifications, 
and  Advancement 


Places  of  Employment 

Most  of  the  estimated  66,000  farm 
equipment  mechanics  employed  in 
1976  worked  in  service  departments 
of  farm  equipment  dealers.  Others 
worked  in  independent  repfair  shops, 
in  shops  on  large  farms,  and  in  ser- 
vice departments  oY  farm  equipment 


Most  farm  equipment  mechanics 
are  hired  as  helpers  and  learn  the 
trade  on  the  job  by  assisting  qualified 
mechanics.  The  length  of  training 
varies  with  the  helper's  aptitude  and 
prior  experience.  At  least  2  years  of 
on-the-job  training  usually  are  neces- 
sary before  a  mechanic  can  ddt^ost 
types  of  repair  work,  and  additiooial 
training  and  experience' are  required 
for  highly  specialized  repair  and 
overhaul  jobs. 

Many  farm  equipment  mechanics 
enter  this  occupation  from  a  related 
occupation.  For  instance,  they  may 
gain  experience  as  farmers  and  farm 
laborers,  or  as  heavy  Equipment  mes 
thanics,  auto  mechanics,  or  air-con- 
ditioning nyechanics.  People  who  en- 
ter from  related  occupations  also 
start  as  helpers,  but  they  may  not 
require  as  long  a  period  of  on-the-job 
training.  ^ 

More  and  more  mechanics  who 
enter  the  trade  have  had  vocational 
training  in  rural  high  schools,  in  ju- 
nior and  technical  colleges,  or  in  the 
Armed  Forces.  With  the  develop- 
ment of  more  complex  farm  imple- 
ments, technical  training  in  electron- 
ics has  become  more  important. 

A  few  farm  equipment  mechanics 
learn  the  trade  by  completing  an 
apprenticeship  program,  which  lasts 
from  3  to  4  years  and  includes  on- 


the-job  as  well  as  classroom  training 
in  all  phases  of  farm  equipment  re- 
pair and  maintenance.  Applicants  for 
these  programs  usually  are  chosen 
from  shop  helpers. 

Some  farm  equipment  mechanics 
and  trainees  receive  refresher  train- 
ing in  short-term  programs  conduct- 
ed by  farm  equipment  manufactur- 
ers. Ttiese  programs  usually  last 
several  days.  A  company  service  rep- 
resentative explains  the  design  and 
function  of  equipn|(ent  and  teaches 
maintenancie  and  >^air  on  new  mod- 
els of  farm  equipment.  In  addition, 
some  dealers  may  give  employees 
time  off  to  attend  local  vocational 
schools  that  teach  special  weeklong 
classes  in  subjects  such  as  air-condi- 
tioning repair  or  hydraulics. 

Employers  prefer  applicants  who 
have  an  aptitude  for  mechanical 
work.  A  farm  background  is  an  ad- 
vantage since  growing  up  on  a.  farm 
usually^rovides  experience  in  basic 
farm  equipmerit  repairs.  Employers 
also  prefer. higlNfliKthool  graduates,  but 
some  will  hlr^'applicants  who  have 
less  educatfon.  In  general,  employers 
stress  previous  experience  or  training 
in  diesel  and  gasoline  engines,  ^the 
maintenance  and  repair  of  hydrau- 
lics, and  welding — subjects  that  may 
be  learned  in  many  high  schools  and 
vocational  schools.  Some  employers 
also,  may  re(^uire  mechanics  to  be 
skilled  at  blueprint  reading,  because 
mechanics,  may  have  to  refer  to  dia- 
grams of  machinery  when  making 
complex  repairs  to  electrical  and  oth- 
er systems. 

Persons  considering  careers* in  this 
field  should  have  the  manual  dexter- 
ity needed  to  handle  tools  and  equip- 
ment. Occasionally,  strength  is*  re- 
quired to  lift,  move,  or  hold  in  tnace 
heavy  parts.  Difficult  repair  '}ops  may 
require  problem-solving  abilines,  so 
experienced  mechanics  ^hoO^  be 
able  to  workMndepende^itly  wT?h 
minimum  supervision.  - 

Farm  equipment  mechanics  may 
advance  to  shop  supervisor  or  man- 
ager of  a  farm  equipment  dealership. 
Some  mechanics  open  their  own  re- 
pair  shops.  A  few  farm  equipment 
mechanics  earn  2-year  associate  de- 
grees in  agricultural  mechanics  and 
advaf|^  to  service  representatives 
for  farm  equipment  manufacturers. 
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EmploymMt  Outlook 

Employment  of  farm  equipment 
mechanics  is  exg^cted  to  increase 
about  as'fast  as^  the  average  for  all 
occupations  through  the  mid-1980's. 
In  addition  to  jobs  from  employment 
^  growth,  several  hundred  job  opportu* 
nities ^ill  aris^  each  year  as  expert 
eng*^  mechanics  retire,  die,  or  transl- 
fer  to  other  occupationsV 
Opportunities  will  be  best  for  appli- 
cants who 'have  lived  or  worked  on 
farms  and  know  how  to  operate  farm 

•  machinery  and  make  minor  repairs. 
y-  Thf5  development  of  more  techni- 
cally advanced  fa*rm  equipment, 
some  of  which  will  require  greater 
maintenance,  will  increase  the  de- 
mand for  mechanics.  Fof  instance, 
many  newer  tractors  have  much  larg- 
er engin^,  and  feature  advanced 
transmjl^ions  of  up  to  24  speeds. 
More  complex  electrical  systems  also 
are  use<Mo  operate  the  great  variety 
of  gauges\ind  warning  devices  now 
used  to  alert  the  operator  to  prob- 
lems such  as  brake  wear,  low  oil  pres- 
sure in  the  transmission,  or  insuffi- 
cient coolant  in  the  radiator. 
Advances  such  as  these  and  air-con- 
^ditioned  cabs,  which  have  improved 
the  comfort  of  the  operator,  have 
made  it  more  difficult  for  farmers  to 

•  do  their  own  repairs.  Thu^  farmers 
will  have  to  rely  more  on  skilled  vc\£- 
chanics  in  the  future,  / 

In  ^addition  to  the  larger  and  more 
complex  farm  machinery,  sales  of 
smaller  lawn  and  garden  equipment 
have  increased  vastly  over  the  past 
decade  and  are  expected  to  continue 
no  da  so.  Most  of  the  large  manufac- 
turers of  farm  equipment  now  pro- 
duce a' line  of  these  smaller  tractors 
and  sell  them  through  their  estab- 
lished dealerships.  More  mechanics 
will  be  needed  to  service  this  addi- 
tional equipment. 

Earnings  and  Working 
Conditions 

Average  hourly  wages  of  farm 
equipment  mechanics  ranged  from 
aboii  $3.50  to  $6,35  in  1976.  based 
on  the  limited  information  available. 
However,  a  few  mechanics  earned 
over  $I5,0D0  in  1976  because  em- 
ployees are  paid  time  and  a  half  for 
overtime.  Farm  equipment  mechan- 


ics usually  work  a  44-bour  w||sk, 
which  includes  4  hours  on  Saturday. 
During  planting  and  harvesting  sea- 
sons, however;  they  often  work  6  to  7 
days  a  week,  10  to  12  hours  daily.  In 
winter  months,  they  may  vyork  fewer 

^  than  40  hours' a  week,  and  some  may 
be  laid  off 

Mechanics  often  travel  many  miles 
to  repair  equipment  in  the  field,  and 

^  are  exposed  to  all  kinds  of  weather. 
They  come  in  contact  >yjth  grease, 
gasoline,  rust,  and  dirt,  ai[^d  .there  is 
danger  of  injury  when  tWy-  repair 
heavy  parts  supported  on  jidcks  or  by 
hoists.  Engine  burns  and  cuts  from 
sharp  edges  of  machinery^  also  are 
^  possible. 
*  Very  fe>v  farm  equipment  mechan- 
ics belong  to  labor  unions,  but  those 

.  who  do  are  members  of  the  Interna- 
tional Association  of  Machinists  and 
Aerospace  Workers. 

.  Sources  of  Additional 
Information 

Details  about  work  opportunities 
may  be  obtained  from  local  farm 
equipment  dealers  and  local  offices 
of  the  State  employment  service.  For 
general  information  about  the  occu- 
pation, write  to: 

National  Farm  and  Power  Equipment  Dealers 
Association/  10877  Watson  Road.  St. 
Louis,  Mo.  63127. 


INDUSTRIAL  MACHINERY 
REPAIRERS 

V 

(D.O.T.  626.  Through  631.) 

Nature  of  the  Work 

*  When  a  machine^breaks  down  in  a 
plant  or  factory,  not  only  is  the  ma- 
chine idle,  but  raw  materials  and  hu- 
man resources  are  wasted,  it  is  the « 
industrial  machinery  repairer's  job  to 
prevent  these  costly  breakdowns  and 
to  make  repairs  as  quickly  as  possi- 
ble. 

Industrial  machinery  repairers— 
often  called  maintenance  mechan- 
ics— spend  much  time  doing  preven- 
tive maintenance.  This  includes 
keeping  machines  well  oiled  and 
greased;  and  periodically  cleaning 


parts.  The  repairer  regularly  inspects 
machinery  and  checks  performance. 
Tools  such  as  micrometers^  calipers, 
and.  depth  gauges  are  used  to  mea-  , 
sure  and  align  all  parts.  For  example, 
on  sewing  machines  in  the  apparel 
industry,  treadles  may  ne.ed  adjust- 
ment and  gears  and  bearings  may 
h|ye  to  be  aligned.  By  keeping  com- 
plete  and  up*to-date  records,  me-  \ 
chanics  can  anticipate  trouble  and* 
hopefully  service  machinery  before 
the  factory's  production  is  interrupt- 

When  repairs  becbmfe  necessary, 
the  maintenance  mechanic  must  first 
locate  the  specific  cause  of  the  prob- 
lem. This  challenge  requires  knowl- 
edge reinforced  by  instinct.  For  ex- 
ample, after  hearing  a  vibration  from 
a  machine,  the  mechanic  must  de- 
cide whether  it  is  due  to  worn  belts, 
weak  motor  bearings,  or  any  number 
of  other  possibilities.  Repairers  often 
folfow'  blueprints  and  engineering, 
specifications  in  maintaining  and  fix-  * 
ing  equipment. 

After  correctly  diagnosing  the 
problem,  the  maintenance  piechanic 
disassembles,  and.  then  repairs  or  re- 
places the  necessary  parts.  Hanid  and 
poVer  tools  usually  are  needed.  The 
repairer  may  use  as^ewdriver  and  a 
wrench  to  take  thflrdoor  off  an  oven 
or  a  crane  to  lift  a  printing  press  off 
tl^e  ground.  Electronic  testing^  equip- 
ment often  is  included  in  the  me- 
chanic's tools.  Repairers  use  catalogs 
to  order  replacements  for  broken  or 
defective  parts.  When  parts  are  not 
readily  available,  or  when  a  machine 
must  be  quickly  returned  to  prodHc- 
tion,  repairers  may  sketch  a  part  that 
can  be  fabricated  by  the  plant's  ma- 
chine shop. 

The  repairer  reassembles  and  tests 
each  piece  of  equipment  after  it  has 
been  serviced,  for  once  it  is  back  in 
operation,  the  machine  is  expected 
to  work  as  if  it  were  new. 

Many  of  the  industrial  machinery 
repairer's  duties,  especially  preven- 
tive maintenance:,  also  are  performed 
by  millwrights.  (See  statement  on 
millwrights  el&ewher^in  the  Hand- 
book.) f^ff  " 

Places  of  Employment  \ 

Indusfi-ial  machinery  repairers 
work  in  almost  every  industry  that 
uses  large  amounts  of  machinery. 
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Industrial  machinery  rapalrars  n«ad  agility. 


Many  of  the  320,000  repairers  em- 
ployed in  1976  worked  in  the  follow- 
ing manufacturing  industries:  food 
products,  primary  metals,  machin- 
ery, chemicals,  fabricated  metal 
products,  transportation^equipment, 
paper,  and  rubber. 

Because  industrial  machinery  re- 
pairers work  in  a  wide  variety  of 
plants,  thev  are  employed  in  every 
section  of  the  country.  Employment 
is  concentrated;  however,  in  heavily 
industrialized  areas. 

Training,  Othf  r  Quallflcatlom, 
and  Advancemant 

Most  workers  who  Income  indus- 
trial machinery  repairers  start  as 
helpers  and  pick  upi  the  skills  of  the 
trade  informally,  through  several 
years  of  experience.  Others  learn  the 
tfaile  through  formal  apprenticeship 
prograins.  Apprenticeship  training 
usually  lasts  4  years  and  consists  of 
both  on-the-job  training  and  related 
classroom  (or  correspondence 
school)  instruction  in  subjects  such 
as  shop  mathematics^  blueprint  read- 
ing, welding,  and  safety.>^Upgrade  ex- 
aminations may  be  administered  pe- 
riodically to  determine  the  repairer's 
ability  to  maintain  more  advanced 


machinery.  Some  repairers  are  pro- 
moted to  machinists  or  tool  and  die 
makers.  A  few  become  master  me- 
chanics. 

^    Mechanicall  aptitude  and  manual 
^exteWty'arcrift^ortant  qualifications 
ffoT  workers  in  this  trade.  Good  phys- 
\  ical  condition  and  agility  also  arc 
■  necessary  because  repairers  some- 
times have  to  lift  heavy  objects  of  do 
considerable  climbing  to  peach 
equipn^ent  located  high  above  the' 
flpor. 

High  school  courses  in  mechanical 
drawing,  in athematics,  and  blueprint 
treading  are  recommended  for  tho^^ 
interested  in  entering  this  tr^e'. 

.Employment  Outlook 

Employment  of  industrial  machin- 
ery repairers  is  expected  to  increase 
much  faster  than;the  average  for  all 
occupations  through  the  mid-l980's. 
In  addition  to  jobs  from  employment 
growth,  many  openings  will  result 
from  the  need  to  replace  experienced 
.repairers  who  retire,  die,  or  transfer 
to  other  occupations. 

More  repairers  will  be  needed  to 
take  care  of  the  growing  amount  of 
machinery  used  in  manufacturing, 
coal  mining,  oil  exploration,  and  oth- 


er industries.  In  addition,  ^sjpachia- 
ery  becomes  more  complex,  repair 
work  and  preventive  maintenance 
will  become  more  essential. 

Earnings  and  Working 
Conditions 

According  to  ja  sM.rvey  of  jnctropp^^^^ 
itan  areas,  hourly  wages' for  industrial 
machinery  repairers  , averaged  $6,47 
in  1976-F-one-third  ^igher  than  the 
*  average  for  all  nonsupervisory  work- 
ers in  private  industry,  exc^t  farm- 
ing.'^A'verage  houriy  camirigs  of  in- 
dustrial machinery  repairers  in  12 
are^s  that  represent  various  regions 
.of  the  country  are  shown  i^the  fol-^ 
lowing  .tabulation: 


Area  Hourly  rafe 

Detroit  ^  $7.66, 

Indianapolis.   '^•^^ 

Baltimore....!    >.   7.13 

Chicago  •  •  ^  6.89 

Houston  r-  6.80 

New  York...'  •  6.33 

Cincinnati.....  —   6.27 

Minneapolis— St.  ?aul..   ^-24 

St.NLout8     (6.19 

bttw  Orleans...  :  U.71 

»^orcestcr,  Mass.  >  ^ 

Greenville— Spartanburgrs.C...   4.76 

Industrial  itiachinery  repairers  usu- 
ally are  not  affected  by  seasonal 
changes  in  production.  During  slack 
periods  when  some  plantworkefs  are 
laid  off,  repairers  ofien  are  retained 
to  do  major  overhaul  jobs. 

Industrial  machinery  repairers  may 
be  called  tQ  the  plant  during  off-duty 
hours,  especially  in  emergencies. 
Thus  they  may  have  to  work  nights 
and  weekends,  depending  on  the 
maintenance  necessary. 

Keiiairers  may  work  in  stooped  or 
cramped  positions,  ^t^^each  the  un- 
derside of  a  generator,  for  example. 
They  also  may  Tind  it  necessary  to 
work  from  the  top  of  la<iders  when 
repairing  a  large  machine.  These 
workers  are  subject  to  common  shop 
injuries  such  as  cuts  and  bruises. 
Gogjgles,  metal-tip  shoes,  safety  hel- 
mets, arid  olIffiT  protective  devices 
help  prevent  injuries.  V 

Labor  unions  to  which  mpst  indus- 
trial machinMy  repairers*  belong  in- 
clude the  united  Steelworkers  of 
America;  the  International  Union, 
United  Automobile,  Aerospace  and 
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Agricultural  Implement  Workers  of 
America;  the  International  Associ- 
ation  of  Machinists  and  Aerospace 
-Workers;  and  the  International 
Union  of  Electrical,  Radio  and  Ma- 
chin9»'Work£rs. 

'  Sources  of  Additional 
Tinfortnatlon 

Information  about  employment 
and  apprenticeship  opportunities  in 
this  field  may  be  available  from  local 
offices  of  the  State  employment  ser- 
vice or  the  following  organizations: 

Inte^iational  Union,  Unhed  Automobile, 
Aerospace,  and  Agricultural  Implement 
Workers  of  America,  8000  East  Jefferson 
Aye.,  Detroit,  Mich.  4^214. 

International  Union  of  Electrical,  Radio,  and 
Machine  Workers.  ^1 126- 1 6th  St.  NW.. 
Washington 


D.C.  2j)036. 


INSTRUMENT  REPAIRERS 

(D.O.T.  7IO.I3I,  710.281,  729.281, 
823.281,  and  828.28!) 

Nature  of  the  Work 

Nearly  all  areas  of  industry  and  re- 
search depend  on  measuring  devices 
^   called  instruments.  For  example, 
steel.  p],^nts  i^se  hundreds  of  instru- 
ments to  anal'yze,  record  and  control 
their  production  processes.  Airline 
pilots  depend  on  instruments  to  navi- 
gate between  airports  and  to  make 
safe  landings.  Doctors  use  electro- 
cardiographs and  other  medical  in- 
strument's to  diagnose  and  treat  dis- 
ease. Intleed,  the  variety  and 
applications  pf  instruments  are  al- 
most limitless.  Repairing,  servicing, 
and  installing  this  equipment  is  the 
job  of  the  instrument  repairer,  often 
called  instrument  technician. 

Technicians  usually  specialize  in 
the  repair  of  instruments  used  by  a 
particular  industry  such  as  process 
control  instruments  or  ^ircraft  navi- 
gation instruments.  Because  the  in- 
struments are  different,  the  duties  of 
repairers  vary  by  industry,  although 
much  of  the  work  is  similar. 

When  an  instruiYient  is  not  workmg 
correctly,  repairers  attempt  to  deter- 
mine the  cause  and  correct  the  prob- 
lem at  the  site.  Often  the  repairer  can 


fix  the. instrument  by  making  a  simple 
adjustment  with  a  handtool  or  a  mi- 
nor repair  such  as  resoldering  a  loose 
connection.  If  the  cause  of  the  bijeak- 
down  cannot  be  located  easily  or  ma- 
jor repairs  ^ire  required,  the'broken 
.instrument  may  be  taken  to  the  re- 
pair shop.  In  the  shop,  the  technician 
disassembles  the  faulty  instrument 
and  examines  the  individual  parts  or 
the  electric  circuitry.  When  the 
source  of^the  breakdown  is  located, 
the  technician  makes  repairs  such  as 
replacing  worn  or  damaged  parts.  Af- 
ter reassembling  ^he  instrumefit,  the 
repairer  uses  test  equipment  to  adjust 
the  instrument  and  to  check  its  accu- 
racy. • 
In  some  cases,  an  instrument  mal> 
functions  because  it  is  used  improp- 
erly. Repairers  often  must  under- 
stand -the  entire  production  process 
to  determine  whether  the  instrument, 
other  equipment,  or  the  operator  is 
at  fault.  In  such  situations,  repairers 
may  have  to  show  the  operator  how 
to^use  and  care  for  the  instrument 
properly. 

Repairers  also  perform  preventive 
maintenance  in  the  field  or  by  taking 
the  equipment  to  the  s^op  for  inspec- 
tion on  a  regular  basis.  At  the  shop, 
woro^r  defective  parts  that  might 
1^/eak  down  are  replaced  or  repaired. 
Instruments  also  are  gleaned,  lubri- 
pcated,  adjusted,  and  tested,  before 
being  replaced.  \ 

Technicans  may  install  new  instru- 
ments. After  ins!tallation-,  the  instru- 
ments are  tested  for  accuracy  and  ^ 
adjusted  to  insure  their  proper  opera- 
tion. ' 

Repairers  use  testing  equipment 
such  as r pressure  gauges  and' volt- 
meters and  information  from  mafnte- 
nance  manuals,  electrical  diagrams, 
d  blueprints  to  locate  malfunc- 
ns.  They  use  handtools  such  as 
scre\vdrivers  and  \^y•enches,  and 
bench  tools  such  as  jewelers*  lathes 
and  pin  vises  to  make  repairs  and 
adjustments.  In  some  companies,^ 
they  operate  drill  presses,  polisher^ 
and  other  mactiine  tools  to  make  new 
l>^s  or 'to  change  standard  parts  to 
fit  particular  instruments.  When  an 
instrument  must  be  set  precisely, 
they  may  use  jewelers*  loupes,  mi- 
crometers, or  microscopes. 


Place  of  Employment 

About  75,000  persons  vi^orked  as  * 
instrument  repairers-in'  1 976.  Most  of 
them  worked  for  the  manufacturing 
industries  that  use  instruments  in  au- 
tomated production  and  process  con- 
trol-systems such  as  petroleum  and 
chemical  firms,  gas  and  electric  utili- 
ties, and  producers  of  paper,  food 
products,  steel,  aluminufn,  rubber, 
aircraft,  and*  automobffes.  Large 
nuT^?ers(of  technicians  were  em- 
ployed by  in^rument  manufacturers  • 
to  install  and  ^ervice  their  customers* 
equipment.  Others  worked  for  ficQis 
that  offer  installation  and  repair  ser-^  ' 
vices  to  instrument  users.  A  few 
thousand,  purimarily  aircraft  instru- 
ment repairers,  worked  for  Federal 
agencies,  mainly  the  Air  Force, ^ 
Navy,  and  Army. 

Training,  Other/iuallflcatlons, 
and  Advancement 

At  least  4  years  of  on-the-job  train- 
ing and  study  usually  are  required  in  . 
order  to  become  an  instrument  re- 
pairer. However,  training  time  de-  ^ 
pends  upon  individual  ability,  previ- 
ous experience  and  training,  and 
complexity  of  the  instruments  ser- 
viced. 

Training  for  entry  into  the  occupa- 
tion is  available  from  several  sources. 
In  plants  using  instruments,  repairers 
generally  are  selected  from  produc- 
tion or  maintenance  employees  or 
are  hired  as  trainees.  Training  pro- 
grams may  be  conducted  informally 
oif  the  job  or  through  fortnal  appren- 
^ceships,  which  usually  are  estab-, 
iished  by  union,  contract.  Both  types 
of  training  emphasiee  work  experi-  ^ 
ence  with  the  instruments  in  the 
plant  and  often  include  courses  in 
instrumentation  theory,  mathemat- 
ics, blueprint  reading,  physics,  elec- 
tronics, and  chem  istry.  These 
courses  may  be  taken  by  correspon- 
dence or  at  technical  schools  and 
community  colleges, 

Some  people  train  for  instrument 
repair  work  in  technical  institutes 
and  junybr  colleges  that  grant  asso- 
ciate degrees  in  in^rumentation.  The 
curriculum  in  these  schools  usually 
includes  courses  in  ba'  Jectricity, 
mathematics,  applied  sciences,  and 
the  operation  and  maintenance  of 
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particular  instruments.  Shop  training 
with  various  instruments  is  empha- 
sized. Programs  offered  by  these 
schools  usually  last  2  years. 

Armed  Forces  technical  schools 
also  offer  excellent  training  in  instru- 
ment servicing.  Skills  acquired  in  this 
way  help  k-person  qualify  for  a  civil-^ 
ian  job  as  an  instrument  repairer. 

Several  instrument  manufacturers, 
offer  specialized  training  to  expert 
eiiced  repairers  employed  by  their 
customers.  This  training  may  la^t 
from  1  week  to  9  months,  dcpendiiig 
upQiv  the  number  and  complexity  of 
the  instruments.  Courses  arejivehin 
theory,  maihtenzmce,  and  operaron 
of  the  instruments  produced  by  these 
manufacturers.  Instrument  repairers 
also  keep  iip  with  new  developments 
in  their  field  by  reading  trade  maga- 
zines and  manufacturers'  service 
manuals. 

Trainees  or .  apprentices  generally 
'must  b4  high  school  graduates. 
Courses  in  algebra,  trigonometry, 
physics,  chemistry,  efectronics,  ma- 
chine shop,  and  blueprint  reading  are 
considered  particularly  useful  and 
may  be  required^or  entry  into  junior 
colleges.  Some  eiwployers  give  tests 
to  applicants  to  determlnie  their  me- 
chanical aptitude. 


EKLC 


Good  eye-hand  coordination  and 
finger  dexterity  are  needed  to  hahdle 
delicate  parts.  The  abijity  to  woV' 
without  close  supervision  also  is  Un- 
portant.  Experience  with  electronic 
equipment  sii^h  as  building  and 
maintaining  a  **ham*'  radio  station  is' 
helpful  for  an  individual  planning  to 
become  an  instrument  repairer.  * 

Instrument  repairers  may  become 
supervisors  in  maintenance  and  re- 
pair departments.  Some  may  ad- 
vance to  positions  as  service  repre- 
sentatives for  instrument 
man<ifacturers.  If  they  obtain  addi- 
tional education,  instrument  repair- 
ers may  become  engiheering  assis- 
tants or  engineers.  Instruments  are 
becoming  more  complex,  and  techni- 
cal school  training  is  becoming  an 
essential  requirement  for  instrument 
repair  work.  Xjj^kind  of  training 
will  provide  a  beRer^  base  for  ad- 
vancement. 

^  Employment  Outlook 

Employment  of  instrument  repair- 
ers is  expected  to  increase  as  fast  as 
the  average  for  all  occupations^ 
through  the  mid-l980>5.:In  addition  j 
to  job  openings  caused  by  employ^ 
ment  growth,  manV  openings  will  re- 
sult^ annually  from  the  h^ed  to  re- 


place  experienced  repairers  who 
retire,  die,  or  leave  the  occupaliftD 
for  other  reasons. 

Additional  instrument  r^jiaiirers 
will  be  needed  because  the  use  of 
technically  sophisticated  instruments 
for  measurement,  analysw^and  con- 
trol in  industry  and^^entlflc  re- 
search is  expected  to  increase.  Indus- 
trial instruments  for^rocess  coptrol 
in  a  number  of  industries  including 
steeU  food,  and  rub^jer  are  expeqt^d; 
to  increase  substantially.  In  addition, 
*more  instruments  will  be  used  in  re- 
search laboratories^  aircraft  and  mis- 
siles, and  automotive  repair  shops. 

Opportunities ;for  instrument  re- 
pairers are  expected  to  be  particular- 
ly favorable  in  the  petroleum,  chemi- 
cals, and  medical  supplies  industries, 
arising  from  increased  emphasis  on 
energy  consfcrvation  and  exploration, 
air  and  water  pollution  monitoring, 
and  ntedical  diagnosis.  v 

Earnings  and  Wofking 
Conditions 

y^ccording  to  the  limited 'informa- 
tion available,  instrument  repairers 
received  between  $5  and  $10  an 
hour  in  1976.  Those  specializing  in 
the  repair  of  electronic  instruments 
and  systems*  often  receive  higher 
wages.  Instrument  repairers  emr 
ployed  by  Federal  agencies  receive, 
rates  comparable  to  those  in  private 
industry.  ^ 
.  * .  Most  instrument  repairers  w6rk  a 
.40-hour,  5-day  week.  Those  em- 
ployed in  process  plants  that  operate* 
.  around  the  clock  may  work  on  any  of 
three  shifts  or  rotate' among,  shifts.  * 
Repairers  alsolnay  be  called  to  work 
with  emergency  crews  at  nights  or  on 
Sundays  and  holidays'  ; 

Work  settings  for  instrument  re- 
pairers var^  from  fattory  floors  amid 
noise,  h*eat,  and  fumes  to  quiet, 
clean,  well-lighted  shops.  In  some  in- 
dustries, such  ai -chemicals,  petrole- 
um, and  steel,  riepairers  may  haye  to 
work  outdoors-!  Thos6  employed  fey 
companies  that  service  or  manufac- 
ture instruments  may  travel  frequent- 
ly., 

Many  Instrument  repairers  belong 
to  unions,  including  the  International 
Association  of  ^Ctechinists  and  Aero- 
space Workers;  International  Broth- 
erhood of  Electrical  Workers;  Unittid 
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Inrei:ni;.tiona  C hem  ical «  Wo rke rs 
Onioii:^^^^  UjTiion  of  Elcc- 

tiiiB^^^^  Machihe^orker^i; 
iiiteriiational  Uniidh»  Uiiit^  Aiito- 
mobile;  Aerosflace  and  Agricultural 
Impierhent  Workers  of  Anperica;  pi)» 
C^htmical  and  Atoiiiic  Workers  Inter- 
national Union;  United  Steelworkers 
of  America;'  Utility  Workers  Union 
of  America;  and  United  Association 
of  Journeymen  and  Apprentices  of 
the  Plumbers  and  Pi^iefltters. 


Sources  of  Additional 
Information 


•The  local  office  of  tHe  State  em- 
ployment Ser^ce  mayJ^e  a  source  of 
.'   information  about  traihing  and  em- 
;  ployment^  opportunities^tbc  persons 
y^hb  wish  to  enter  this"o<xif^kaiiibn. 
Additional  information  is  available 
from:  * 

•  ifMniment  Society  of  America/ 400  Stanwix^ 
;         St.  Pitfsburigh.  Pa.  15222. 

Inquiries  concerning  (Sositions  with 
the  Federal  Government  should  be 
made  at  the  regional  offices  of  the 
U.S.  Civil  Service  Commission. 


JewAlera'  work  Is  very  delicate. 


'  JEWELERS 

(D.O.T.  700.281  aVid  .381) 

Naturo  Of  tha  Work 

For  centuries  people  have  adorned 
0  themselves  with  rings,  necklaces,  and 
.  other  ornaments  made  from  precious 
metals  and  stones.  The  preation  and 
repair  of  such  beautiful  items  is  the 
work  of  a  jeweler.  ' 

Generally  jewelers  specialize  in  a 
particular  manufacturing  operation 
such  as  designing,  mpdelmaking, 
stone  setting,  or  engraving..  Some 
specialize  tn  repair  work  such  as  en- 
larging and  reducing  rings,  resetting 
stones,  soldering  broken  parts,  or  re- 
designing old  jewelry.  • 

The  inethod  pf  producing  jewelry 
varies  with  the'item  made  an^  mater, 
rials  used.  For  special  orders,  jewel- 
ers fcjiow  eitheHheir  own  designs  or 
those  created  by  design^s.  They  out- 


id 
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line  the  design  on  metal  such  as  gold 
or  silver,  and  thjen  cut,  fit,  and  shape 
each  part.  After  preparatory  polish- 
ing, they  solder  p^s  together  to 
form  the  finished  piece.  Designs  are 
carved  in  \heh\eta\  dnd  diamonds  or 
other  precKHis  stones  are  mounted. 

Costum^ jewelry  and  some  kinds 
of^rec^us  jewelry  are  mass  pro- 
duct by  factory  workers  using  as- 
sen^ly  line  methods.  The  metal  usu- 
I  and  cast  in  a  mold  or 
a  die.  Skilled  jewelers 
ho'wever,  to  design  and 
Ids  and  the  dies,  cast/the  ' 
fer^rm  finishing 
operations,  such  as  polishing,  engrav- 
ing and  stone  setting.  > 

In  their  work  jewelers"-  use-  files,>- 
saws,  hammers,  punches,  soldering  . 
irons,  and  a  variety  of  other  small 
handtools.  Because  the  work  is  very 
detailed,  jewelers  often  use^a  magni- 
fying glass  on  eye  *'loupe.** 

Some  jewelers  own  jewelry  stores 
or  ^ops  that  make  and  repair  jewel- 
ry. In  addition  to  working  on  jewelry, 
these  small  business  people  hire  em- 
l^loyees,  order  and  sell  merchandise, 
and  handle  other  managerial  duties. 

..<■      4-3  s. 
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Places  of  Employment  ^ 

About  19,000  people  had  jobs  as 
jewelers  in  r976,  one-third  of  whom' 
were  self-employed  and  owned  retail 
jeWelry  stores  and^  repair  shops. 
About  one  out  of  ever^  eight  jewelers 
workex)  in  a  jewelry 'store.  The  re- 
mainder  were  about  evenly  distribut- 
ed between -jewelry  factories  and  re- 
pair shops. 

Most  jewelers  employed  in  pre- 
cious jewelry  production  worked  in 
or  near  New  York  fcity.  Although 
jewelry  stores  and  repair  shops  are 
located  throughout  the  counfry,  most 
jobs  in  these  establishments  are  in 
metropolitan  areas. 

TralntM,  Other  Qaallflcatlona, 
.  ant^dvancement 

Jewelers*  skills  usually  are  learned  ' 
through  informal  on-"fhe-job  training. 
However,  a  limited  number  of  formal 
coursed  are  offered  by  industrial,  as- 
sociations and  technical  schools.. 

Work  in  jewelry  factories  offers 
the  best  opportunties  for  persons  to 
aciquire  all-round  skills.  In  the  pre-! 
cious  jewelry  industry  the  Amalga- 
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mated  Jewelry,  Diamond  and  Watch- 
case  Workers  Union  and  the 
manufacturers  have  established  ap^ 
prenttccfshtps  for  many  of  the  skilled 
occuprations.  Individuals  who  work  in 
jewelry  ^factories  have  the  best 
**chance  to  get  such  apprenticeships. 
The  apprentices  learn  their  trade 
through  on-the-job  training.  Depend- 
ing on  the  particular  skill,  appren- 
ticeship programs  for  jewelry  makers 
usually  take  from  ^  to  4  years,  for 
example,  3  years  are  required  to  be- 
come a  colored-stone  setter  and  4 
years  to  qualify  as  a  diamond  setter. 
All  ndw  apprentices  receive  the  same 
starting  wage  and  get  periodic  raises 
up  to  the  minimum  for  their  job.  To  t 
overcome  labor  shortages  in  th^ 
modelmaking,  moldmakiog,  aiut 
toolmaking  occupations,  manu^c- 
turers  spQnsor  some  courses  jii>  Provi- 
dence, R.I.  and  New  York  City.  : 
These  courses  are  intended  for  em- 
ployees of  jewelry  manufacturers,, 
and  the  tuition  often  is  paid  by  the  : 
manufacturer.  > 

Some  technical  schools  offer  in- 
struction for  6  months  to.  3  years  in 
watch  and  jewelry  repair,  and  jewelry 
« design  and  construction.  These 
schools  are  a  good  source  of  training 
for  son^eone  Qutside  the  jewelry  \n- 

dustry.;;^^-  /'asSi  > 

A  high  schobl  ^^catioji  is  de^r- 
able  for  young  people  entering  the 
trade.  Courses  in  art,  mechanical 
drawin'g,  and  chemistry  are^pdrticu- 
iafirly  as/^ful.  ^ 

The  pfedle^and^delicate  nature  of 
jewelry  work  recfuir^s  finger  and 
hand  dexterity,  good  eye-hand  coor- 
dination, ^patience,  and  cdncentra- 
tioiT.  Artistic  ability  is  a  major  asset, 
because  jewelry  is  primarily  a  form  of 
.  adornniern.  ' 

In  manufacturing,  jewelers  some- 
tinres  advance  to  supervisory  jobs. 
Some  jewelers  open  their  own  jewel- 
ry stores  or  repair  shops. 

A  substantial  financial  investment 
and  a  great  persona]  commitment  are 
/required  to  operate  a  jewelry  store, 
because  the  field  is  highly  competi- 
tive. Jewelers  who  plan  to  open  their 
qyyn  stores  should  have  exp^erience  in 
^elUng  jewelry.  Those  who  can  repair 
watches  have  an  advantage,  because 
V  watch  repair  accounts  for  itiuch  of 
the  bb^iness  in  small  stores. 


Emjployi 


ment  Outlook 


Employment  of  jewelers  is  expect- 
ed to  grow  more  slowly  than  the  av- 
erage for  all  occupations  through  the 
mid- 1 980 's;  Though  the  demand  for 
jewelry  will  increase  as  population 
grows,  and  as  rising 'incomes  enable 
people  to  spend  more  on  luxuries, 
improved  production  methods  will 
enable  jewelry  factories  to  meet  the 
increased  demand  without  hiring  ad- 
ditional employees.  However',  many 
job  openings  will  occur  each  year  as 
experienced  workers  retire;  die,  or 
transfer  to  e^er  occupations.  Be- 
cause of  a  shortage  of^skilled  jewel- 
ers, opportunities  for  people  with 
training  in  jewelry  qgnstruction,  de- 
sign, or  repair  should  exist  through-' 
out  the  industry.    *  * 

Earnings  and  Working 
Conditions 

According  to  limited  information 
available,  earnings  of  e;cperienc^d  . 
jewelers  ranged,  from  about  $5  to  $7 
an  hour  in  1976.  Those  in  business 
for  themselves  can  earn  mor^.  ' 
^  Most  jewelers,  in  stores  aha  repair 
^  shops  work  40  to  48  hours  a  weekr 
Some  in  factories  worJc  35  hours  a 
week.  '    '  : 

Skilled  jewef^s  usually  work  Vin 
well-lighted  and  welf-ventilate'd  sur- 
roundings. 

... 

Sources  of  Additional 
Information 

For  information  on  job  opportuni- 
ties in  jewelry  manufacturing,  con- 
tact: V 

The  Jewelry  Institute,  340  Howard  Building, 
155  Westminster  St.,,  Providence,  RJ. 
02903.     '     y  > 

For  information.  OR  job  opportuni-*' 
ties  in  jewelry  stores,  cohtact:  ^ 

Retail  Jewelers  of  i^erica^^O  .Rooney  Cjrcle 
West  Orange,  NJ.  07052. 

.•>,'' 

For  a  list  of  technical  schools  of- 
fering training  in  jewelry  design  and 
construction,  contact:^- 

Jewelers  Circular  Keystone,  Chilton-Way, 
'  Radnor,  Pa!  19089. 


LOCKSMITHS 

; 

(D.O.T.  709.281) 

Nature  of  th^  Work 

^Locksmithing  is  an  ancient  trade- 
so  old,  in  fact,  that  archeologkts 
have  found  evidence  of  key-operate 
wooden  locks  made  for  Egyptian  to  j 
alty  as  early  as  2000  B.C.  For  ma 
centuries,  the  locksmith's  taler 
were  available  to  only- the  relatively 
few  whp  could  afford  the  locks  of  the* 
day,  which  were  sometimes  elabo- 
rate, if  none  too  foolproof.  In  1861, 
the  pin  '  tumbler  Jock  was  invented 
and  a  mass-production  method  de- 
veloped that  made  thqse  locks  nearly 
as  common 'as  doors  themselves.  The. 
locksmith  came  into  demand  as.  nev- 
er beifore. 

Today's  locksmiths  ^pend  much  of 
their  time  helping  people  who  have^ 
locked  themselves  out  of  their  cars, 
homes,  and  business^.  If  the  Hey  has 
been  left  inside  the  car  or  house,  for 
example,  they  may  ^injply  pick  the 
lock.  If,  on  the  other 'hand,  the  ke^s 
are  lost,  new  ones  mus|  b$s  made.  To 
do  this,  Jdcksmiths  first  jyill  try  to 

'obtain -identifying  k&y  code  numbers 
so  that  tfiey  can  cut  duplicate^  of  the 
original  key.  -  Cod^  "lumbers  for  a 

vC3/!s  ^:eys,  for  example,^may  t)e  pb- 

-tained  by-*cqnsulting  the.  dealer  who. 
sold  thie  car,  or  by  checking  the  own- 
er's bill  of  sale.    Key§  also  can  be 

.duplicated  by  .impression..  ,  In  this 
case,  locksmiths  plaqe  a  blank  key  irP 
the  lock  and,  by  following  marks  ieft 
on  the  blank,  file,  notches  in  it  until||t 
works.    .  • 

Combination  locks  offer  a  special 
challenge^  Locksmiths  sometimes^ 
open  them  by  touch,  that  is,  by^rotat-  - 
ing  the  dial  and  feeling  the  vibrations 
when  the  wheels  come  into  place.  If 
all  else  fails,  a  hole  may  be  drilled 
through  tiifi  lock  to  open  it.  Finally, 
locksmiths" repair  damaged  locks  by 
replacing  tumblers,  springs,  and  oth-, 
er  parts.  .  . 

An  important  part  of  the  lock- 
smith's job  is  to  recommend  security 
measures  to  customers.  For  example,  ,^ 
they  may  advise  a  firm  to  rek€;y  it3 
locks  periodically.  To  reRey,  lock- 
smiths change  the  locking  mecha- 

.  nism  to  fit  new  key  codes,  thus  mak- 
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LodCMnltli  stiopt  typlcaify  •mploy  bn«  to  thr—  locksmiths. 


ting  the  old  keys  useless.  Rekeying  a 
master  system  is  one' of  the  most 
complicated  and  time-consuming 
jobs  handled  by  a  locksmith.  In^a 
^Lmaster  system,  some  keys  nnust  open 
all  doors;  others  open  various  combi- 
nations (for  exampleVall  doors  on 
one  floor);  still  others  are  individual 
keys  for  each  door. 
Sbifie  l<K:ksmiths  install  and  repair 
.  elecitroniC  viurglar  alarms  and  suryeil- 
V  iance  syste\;s  that  signal  pplice  or 
fireflghters  when  bre;£k-ins  or  flres 
^  occur.   A  liasic  knpwledge  of  elec- 
tricity and  electronics  is  needed  to 
install  and  repatr.  these  systems. 
Miich  of  the  work  is  done  by  special- 
ists called  protective-signal  repairers, 
rather  than*i>y  locksmiths. 

Locksmiths  ^iise  screwdrivers, 
pliers,  tweezers;  and  electric  drills  in 
their ^wdrk,  as  well  as  special  tools 


such  as  lockpicks.  ^They  make  origi- 
nal and  duplicate  keys  on  keycutting 
machines.  To  guide  them  in  their 
work,  they  refer  &>  manuals  that  de- 
scribe the  construction  oif  various 
locks.V 

Places  of  Employment 

Most  of  the  estimated  10,000  lock- 
^  smiths  in  1976  worked  for  locksmith 
sloops.  Many  operated  their  own 
businesses,  l^ocksmith  shops  typical- 
ly employ  one  to  three  locksmiths; 
few  employ  more  than  fiye.  Some 
locksmiths  worked  in  hardware  and 
department  stores  that  offered  lock- 
smith services  to  the  public;  others' 
worked  in  government  agencies  and 
'large  industrial  plants.  A  small  num- 
ber worked  for  safe  and  lock  manu- 
facturers. 
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Although  most  jobs  will  be  found 
in  big  cities,  locksmiths  work  in  virtu- 
ally every  part  of  the  country.  Lock- 
smithing  Jn  small  towns,  however,  is 
usually  a  part-time  job,  often  com- 
bined with  other  work,  such  as  fixing 
lawnm'owers,  guns,  and  bicycles.  ^ 

Training,  Other  Qualification^, 
and  Advancement 

jIThe  skills  of  Ihis  trade  are  learned 
.  primarily  trough  on-the-job* training 
under  experienced  locksmiths.  J^irst, 
beginners  may.  learn  to  duplicate 
keys  and  make  keys  frqm  codes.  Lat- 
er, they  team  to  open,  repair,  and 
install  locks,  and  finally,  to  work  on 
safes.  Generally  I  a  beginner  needs 
about  4  years  of  on-the-job  training 
to  qualify  as  a  locksmith.  A(iditibnal 
training  ,  is  needed  to  service  elec-^ 
trohic  security  systems. 

Formal  traming  also  Is  available  in 
a  fieiW  public  and 'private  schools  that 
'offer  1-  to  2-year  programs  in  lock- 
smithing.  Students  are  taught  the  ba- 
sics of  locksmithing^such^as  r^pairiffig  : 
and  opening  locks.  At  some  schools, 
^stutlMts  m^y  specialize  in  safe  repair 
or  alknn  systems.  Completion  of  a 
>.coursey  however,  does  not  assure  a 
job;  mterested  p^ersons  should  check 
with  Iqcal  employers  to  make  sure, 
the  schboPs  training  is  acceptable. 
Employers  look  for  people  who 
.  have^  'mechanical    aptitude,  good 
hand-eye  coordination,  and  manual  : 
dexterity.  A  neat  appearance  and  a 
friea|dly,  tactful  manner  also  are  im- 
portant,. sincQ  tl^e  locksmith  has' fre-  ' 
quent  contact  with  the  public.  Em-> 
r  ployers  usually  will  nqj,  hire 
\^  applicants  who  have  'beeii  convicted 
of  crimes. 

Although  ohigh  school  graduates, 
ar^  preferred,  many  employers  will 
hire^applicants  with  less  education. 
High  school  courses  in  machine 
shop,  mechanical ''drifwing,  electron-v 
ics,  and  mathematics  are  helpful. 
^  Completion  of  a  correspondence 
school  course  in  locksmithing' in- 
creases the  chances  of  getting  a.train^ 
ee  job..  .  , 

Many  States  and  cities  have  licens- 
ing requirements.  To  obtain  a  li- 
cense, the- applicant  generally  must  ^ 
be  fingerprinted  d(nd  pay  a  fee.  Some 
cities  require  th|<t  ^  individual  pass 
a  written  or  pratical  examination. 
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However,  specific  requirements  vary 
from  ciXy  to  city.  Information  on  li- 
censtng.^inay  be  obtained  from  local 
'governments. 

To.  keep  up  with  new  develop- 
ynients  in  their  field,  locksmiths  read 
monthly  technical  journals  or  attend 
training  classes  at  the  annual  conven- 
tion of  Associated  Locksmiths  of 
America. 

Locksmiths  can  advance  to  shop 
supervisors-^positions  found,  how- 
ever4  only  in  the  larger  shops.  Experi- 
enced locksmiths  also  can  go  into 
buvuiessfor  themselves  with  relative- 
ly little  capital.  Many  do  business 
•froni  their  home^.  «- 

Employment  Outlook 

Employment  in  this  relatively 
spall  occupation  is  expected  te  grow 
faster  than  the  average  for  all  occu- 
pations through  the  mid-1980*s.  Jn 
addition  to  the  need  to  fill  new  posi- 
tions, a  few  hundr/eti  openings  will 
arise  each  year  as  experienced  lock- 
smiths retire,  die,  or  transfer  to  other 
G/ccupatlons. 

,  Employment  of  fbckspiiths  )s  ex- 
pected to  increase  as  a  res'ult  of 
population  growth'  and  a  more  secu- 
rity-coffscious  public.  Also,  many 
busfnesses  feel  that  conventj^nal 
locks  and  other  security  devices  are 
not  adequate  and  .  are  having  mo0e 
complex  equipment  ins|alled.  Oppor- 
tunities will  be  particularly  favorable 
for  locksmiths  who  know  how  to  in- 
stall and  service  electronic  security 
systems.  Use  of  such  systems-has  ex- 
panded greatly,  in  recent  years,  and 
still  greater  growth  is  expected  in  the 
future.  Opportunities  also  will  be  fa- 
vorable for  locksmiths  who  are  will- 
ing to  work  at  night  to  handle  emer- 
gencies. 

Earnings  and  Working 
.  .Conditions 

Experienced  locksmiths  earned 
from  about  $4.60  to  $7.50  an  hour  in 
early.  1 976,  according  to  the  limited 
inforniation  available;  many  self-em- 
ployed locksmiths  earned  even  more. 
Trainees  usually  started  at  about 
$2.50  an  hour,  with  periodic  raises 
during  trstining.  ■  i 

Most  locksmiths  receive  an  ho\irly 
rate  or  weekly  salary,  although  some 
work  on  a  commission  basis,  receiv- 


ing a  percentage  of  the  money  they 
collect;  thek  earnings  depend  on  the 
amount  of  work  available  and  h~o>v 
quickly  they  complete  it. 

Locksmiths  generally  work  year 
round.  Most  work  40  to.48>hours  a 
week;  even  longer  hours  are  comndon 
'among: the  self-employed.  The  lock^yc- 
smithjnAV  be  called  at  night  to  hatf^ 
die  emergencies,  though  in  many 
shops  the  responsibility  to  be  -*on 
call"  i^  rotated  among  the  staff. 

Locksmiths  do  considerable  driv- 
ing from  job  to  job.  A^times,  they^' 
must  work  outside  inl  bad  weather 
and  occasionally  work  in  a^ykward 
positions  for  long  periods.  However, 
locksmithing  is  cleaner  work  than 
that  of  most  mechanical  trades  and  is  . 
compiaratively  free  from  the  danger 
of  injury. 

Sources  of  Additional 
Information 

Details  about  training  and  .  work 
opportunitiewnay  be  available  from 
local  locksmith  shops  and  Ibcal^offic- 
es  of  the  State  employment  service. 
For  a  list  of  schools  offering  courses 
in  Ipcksmithing  and  general  informa- 
tion about  the  occupation,  contact: 

Associated  Locksmiths  of  America,  Inc,  3003 
Live  Oak  St.,  Dallas.  Tex.  75204, 


MAINTENANCE 
ELECTRICIANS 

(D.O.T.  825.281  and  829J|l) 

Nature  of  the  WoHc. 

Maintenance  electriciahs-skeep  > 
lighting  systems,  transformers,  gener- 
ators, and  other  electrical  equipment 
in  good  working  order.  They  also 
may  install  new  electrical  equipment. 

Duties  vary  greatly,  depending  on 
where  the  electrician  is  employed. 
Electricians  who  work  in  large  facto- 
ries may  repair  particular  items  such 
as  motors  and  welding  machines. 
Those  in  office  buildings  and  small 
plants  usually  fix  all  kinds  of  electri- 
cal equipment.  Regardless  of  loca-  « 
tion,  electricians  spend  much  of  their 
time  doing  preventive  mainte- 


nance—periodic inspection  of  equip- 
ment to  locate  and  correct  defects 
before  breakdowns  occur.  When 
trouble  occurs,  they  must  find  the 
cause  and  make  repairs  quickly  to 
(frevent  costly  production  losses.  In 
emergencies,  they  advise  manage- 
ment whether  continued  operation  of 
equipment^would  be  hazardous. 

Maintenance  electricians  make  re- 
pairs by  replacing  items  such  as  a 
fuse,  switch,  or  wire.  When  replacing 
a  wire,  they  first'make  surf  the  power 
is  off.  Workers  then  pull  the  ol<t  wife 
from  the  conduit  (a  pipe  or  tube)  and 
pull  the  new  wire  through  to  replace 
the  old;  Once  the  new  wire  is  con- 
nected, they  test  to  make  sure  the 
.  circuit  is  complete  and  functioning, 
properly: 

Maintenance  electricians  some- 
times work  from  blueprints,  wiring 
diagrams,  or  other  specifications. 
They  use  meters  and  other,  testing 
devices  to  locate  fainty  equipment. 
To  make  repairs  .tney  use  piliers; 
screwdrivers,  wirecutters,  drills,  and* 
other  tools.  , 

PlacefTof  Employment 

An  e^tiifiarted  300,000  mairiter 
nance  electricians  were  employed  in 
1976.  More  than  half  of  them 
worked  in  manufacturing  industries; 
large  numbers  worked  in  plants  that 
make  aut^o mobiles,  machinery, 
chemicals,  aluminum,  and  iron  and 
steel.  Many  maintenance  electricians 
also  were  employed  by  public  utili- 
ties, mines,  railroads,  and  by  Federal, 
State,  and  local  governments. 

Maintenance  electricians  are  em- 
.ployed  in  every  State.  Large  numbers 
Work  in  heavily  industrialized  States 
(such  as  California,  New  Yorki  Penn- 
isylvania,  Illinois,  and  Ohio. 

Training,  Other  Qualific^tJonSi 
and  Advancement 

Most  maintenance  electricians 
learn  their  trade  on  the  job  .  or 
through  formal  apprenticeship  pro- 
<grams.  A  relatively  small  number 
learn  the  trade  in  the  Armed  Forces. 
Training  authorities  generally,  agree 
that  apprenticeship  gives  trainees 
more  thorough  knowledge  of  the 
trade^and  improved  job  opportunities 
during  their  working  life.  Because, 
the  training  iis  comprehensive,  peopie 
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who  cdmplete  apprenticeship  pro- 
grams may  qualify  either  as  mainte- 
nance or  construction  electricians. 

Apprenticeship    usually    lasts  4* 
years,  and  consists  of  ^  on-the-job 
tillining  and  related  classroom  ^iii- 
struction  in  subjects  such  as  ^ipathe- 
matics,  electrical<do4- electronic  the- 


ory, and  blueprint  reading.  Training 
may  include  motor  repair,  wire  splic- 
ing, ihstallation  and  repair  of  elec- 
tronic controls  and  'Qircuitk,  and 
weldi|^and  brazing.^ 

Although  apprenticeship  is  the 
preferred  method  of  training,  m^ny 
people  Ijea'rn  the  trade  informally  on 
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.^serylng  as  helpers  to 
maintenance  electricians; 
be^in  by.  doing  simple  jobs 
^as  replacing  fuses  or  switches 
with  experienpe,  advance  to 
more  complicated  jobs  such  a%^plic- 
.  ing  and  connecting  wires.  They  even- 
tually get  enough  experience  to  qual-  . 
ify  as  electricians.  This  method  of 
learning  the  trade,  however^,  may 
take  more  than  4  years.  ~ 
/      Persons  interested  in  becoming 
maintenance  electricians,  can  obtain 
a  good  background  by  taking  high 
school  or  vocational  school  courses 
in  electricity,  electronics,  algebra, 
mechanicaF  drawing,  Shop,  and  sci- 
ence. To  qualify  for  an  apprentice-  , 
ship  program,  an  applicant  must  be 
at  least  1 8  years  old  and  usually  must 
be  a  high  school  or  vocational  school 
graduate  with  1  year  of  algebra. - 

Although  physical  strength  is  not 
essential,  manual  dexterity,  agility, 
and  good  health  are  invpbilant.  Good 
color  visioi^  is^' necessary  -  . 
electrical  wires^'frequiently  ape  identi-/ 
fied  by  color. 

All  maintenance  ;  electricians 
should  be  familiaf  with  the-Natipn|t] 
.  Electric  Code  and  local  building 
codes.  Many  cities  and  counties  re- 
quire maintenance  electricians  to  b> 
licensed.  Electricians  can  get  a  li- 
^  cense  by  passing  an  extelminatiori  that*"- 
tests  their  knowledge  of  electrical' 
theory  and  its  ^pjmication; 

Some  maintenance  electricians  be- 
come supervisors,  bpcasionally,  they 
advance  to  jobs  such  as  plant  electri- 
cal superintendent  or  plant  mainte- 
nance superintenclent. 

Employment  Outlook 

-    '    "        .   *  - 

Employment  of  maintenance  elec- 
tricians is  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa- 
tions through  the  mid-1980*s  This 
growth  will  stem  from  increased  use 
of  electrical  and  electronic  equip- 
ment by  industry.  In  addition  to  the 
jobs. from  employment  growth,  a  few 
thousand  openings  will  arise  each 
year  to  replace  experienced  electri- 
qians  who  retire,  die,  ^r  transfer  to 
other  occupations.      .  f 

Growth  in  the  numboitJa/job  open- 
ings is  expected  to  be  fairly  steady  in 
the  years  ahead  since  the  demand  for  * 
maintenance  electricians  is  not  very' 
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sensitive  to  ups  and  downs  ii)  the 
economy.  At  times  when  construc- 
tion activity  is  depressed,  however, 
beginners  may  face  competition  for 
job  openings  because  some  unem- 
ployed construction  electricians  ap- 
ply for  these  openings. 

Earnings  and  Working  ^ 
Conditions 

Earnings  of  maintenance  electri- 
cians compare  favorably  with  those 
of,  other  skilled  workers.  In  1976, 
based  on  a  survey  of  metropolitan 
areas,  maintenance  electricians  aver- 
aged about  $6,95  an  hour,  ranging 
from  $4.84  in  Greenville,  S.C.;.  to 
$3.02  in  Indianapolis.  By  compari- 
son, all  production  and  nOnsupervi- 
sory  workers  in  private  industry,  ex- 
cept farming,  averaged  $4.87. 

Apprentices  start  at  about  60  per^- 
cent  of  the  skilled  electrician's  hour- 
ly pay  rate  and  receive  increases  e^- 
ery*  6. months. 

During  a  single  day,  an  electrician 
may  repair  equipment  both  in  a" 
clean,  air-conditipned  office  and  on  a 
factory  floor,  surrounded  by  the 
noise,  oil,  and  grease  of  machinery. 
Electricians  often  climb  ladders  or 
work  on  scaffolds  in  awkward  or 
cramped  positions. 

Because  maintenance  electricians 
work  near  high-voltage  industrial 
equipment,  they  must  be  alert  and 
accurate.  Errors  in  wiring  installa- 
tions could  endanger  both  the  elec- 
trician and  other  employees.  Safety 
principles,  which  are  a  part  of  all' 
electrician  training  programs,  have 
reduced  thfe.  frequency  of  accidents. 
Electricians  are  taught  to  use  protec- 
tive equipment  and  clothing,  to  re- 
spect the  destructive  potential  of 
electricity,  and  to  fight  small  electri- 
cal fires. 

Among  unions  organizing  mainte- 
nance electricians  are  the' Interna- 
tional Brotherhood  of  Electrical 
Workers;  the  International  Union  of 
Electrical,  Radio  and  Machine 
Workers;  the  .  International  Associ- 
ation of  Machinists  and  Aerospace 
Workers;  the  International  Union, 
United  Automobile,  Aerospace  and 
Agricultural  Implement  AVprkers  of 
America  (lnd.);;^d  the  United, 
Steelworkers  of  America. 


Sources  of  AddHonal 
Information 

Information  about  apprenticeships 
or  other,  work  opportunities  in  the 
trade  is  available  from  local  firms 
that  employ  maintenance  electri- 
cians, and  from  local  union-manage- 
ment apprenticeship  committees.  In 
addition,  the  local  office  of  the  State 
employment  service  may  provide  in- 
formation about  training  opportuni- 
ties. Some  State  employment  service 
offices  screen  applicants  and  give  ap- 
titude tests. 


MOTORCYCLE 
MECHANICS 

(D.O.T.  620,281  and  .384) 

Nature  of  the  Wbrk 

In  1950  there  were  just  over 
500,000  motorcycles  in  the  United 
States.  Today  there  are  over  5  mil- 
lion. Accompanying  this  rapid  rise  in 
the  number  of  motorcycles  has  been 
dkb  rapid  increaseJn  the  number  of 
motorcycle  mecH^ics.  For  although 
many  cycling  enthusiasts  repair  their 
own  vehicles,  most  rely  on  skilled 
mechanics. 

Motorcycles,  like  automobiles, 
need  periodic  servicing  to  operate  at 
peak  efficiency.'  Spark  plugs,  igni- 


tion pcyfnts,  brakes,  and  many  other 
parts  frequently  require  adjustment 
or  replacement;  This  routine  servic- 
ing represents  the  major  part  of  the 
mechanic's  work. 

The  mark  of  a  skilled  mechanic  is 
the  ability  to  diagnose  mechanfcal 
and  electrical  problems  and  to  make 
repairs  in  a  minimum  of  time.  In 
diagnosing  problems,  the  mechanic 
first  obtains  a  description  of  the 
symptoms  from  the  owner,  and  then 
runs  the  engine  or  test-rides  the  mo- 
torcycle. The  mechanic  may  have  to 
use  special  testing  equipment  and 
disassemble  some  components  for 
further  examination.  After  pinpoint- 
ing the  problem,  the  mechanic  makes 
needed  adjustments  or  replacements. 
Sofne  jobs  require  only  the  replace- 
ment of  a  single  item,  such  as  a  car- 
buretor or  generator,  and  may  be 
completed  in  less  than  an  hour.  In 
contrast,  an  overhai^  may  require^ 
several  hours,  because  the  mechat^ic 
^  must  disassemble  and  reassemble  the 
engine  to  replace  worn  valves,  pis- 
tons, bearings,  and  othef  internal 
parts. 

Mechanics  use  common  handtools 
such  as  wrenches,  pliers,  and  scr-ew- 
drivers,  as  well  as  speaial  tools  for 
getting  at  parts  that  are  hard  to  re- 
move such  as  flywheels  and  bearings.^ 
They  also  use  compression  gauges, 
timing  lig'hts^  and  other  kinds  x>f  test- 
ing devices.  Hoists  are  used  to  lift 
heavy  motorcycles. 
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Most  mechanics  speqiaffze  in  ser- 
vicing only  a  few  of  the  more  than  4^ 
brands  of  motorcycles  l^nd  motoi 
scootec^.  In  large  shops,  some  me- 
^chanics  specialize  in  overhauling  and 
rebuilding  engines  and  transmissions, 
but  most  are  expected  to  perform  all 
kinds  of  repairs.  Mechanics  may  oc-. 
^casidnally  repair  mini-bikes,  go- 
carts,  snowmobiles,  outboard  mo- 
tors, lawnmowers,  and  other  equip- 
ment powered  by  small  gasoline  en- 
gines. 

Places  of  Employment 

About  12,000  persons  had  full- 
time  jobs  as  motorcycle  mechanics  in 
1976,  and  a  few  thousand  more  had 
part-time  jobs.  Most  mechanics  work 
for  motorcycle  dealers.  Others  work 
for  city  governments  to  maintain  po- 
lice motorcycles.  A  small  number  of 
mechanics  work  for  firms*  that  spe- 
cialize in  modifying  or  **customizing" 
motorcyles.  Most  shops  employ  few- 

'  er  than  five  mechanics. 

Motorcycle  mechanics  work  in  ev- 
ery StaiQ  and  majcn'  city;  About  half 

-  work  in  nine  SMtes:  California, 
Michigan,,  Texas^Ohio,  Pennsylva- 
nia, Illinois,  Florida,  Minnesota,  and 
Indiana. 

MechanicsJ^o  specialize  in  re- 
pairing mtJmrcycles  work  mainly  in  - 
metropolitan  areas.  In  smaller  cities, 
motorcycles  frequently  are  repaired 
by  owners  or  managers  of^m^t^^y- 
cle  dealerships  OrH)^:^echanitf^^'Wh 
repair  all  kinds  Vf  eqtripraent^|hjw^^i 
ered  by  small  gasoline  engilves,  ^th^ 
as  outboard  motors  and  lawnmowers. 

Training,  Other  Qualifications, 
and  Advancement 

^Motorcycle  mechanics  usua^y 
learri  their  trade  on  the  job,  by  pick- 
ing up  skills  from  experienced  work- 
ers. Beginners. usually  start  by  Learn- 
ing to  uncrate,  assemble,  and  road- 
test  new  motorcycles.  Next,  they 
learn  routin'e  maintenance  jobs  su£h 
astadusting  brakes  and  replacing 
spark  plugs  and  ignition'  p6 in ts.  As 
trainees  gain  experience,  they  prog- 
ress to  more  difficult  tasks  such  as 
repairing  electrical  systems  and  over- 
hauling, engines  and  transmissiofis.  . 
Generally,  2  to  3  years  of  training  on 
the  job  are  necessary  before  trainees 
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become  skilled /io/all  aspects  of  mo- 
torcycle repair/  ^ 

Trainees  ,usually  accumulate 
handtools  as  they  gain  experieace. 
Experienced  mechanics  often  have 
tseveral  hundred  dollars  invested  in 
tools. 

Employers  sometimes  send  me- 
chanics and  experienc^ed  trainees  to 
special  training'  courses  conducted 
by  motorcycle  . manufacturers  and 
importers.  These  cowses,  which  can 
last  as*  long  as  2  weeks,  are  designed 
to  upgrade  the  worker's  skills  and 
provide  information  on  repairing, 
new  models. 

When  hiring  trainees,  employers 
look  particularly  for  cycling  enthusi- 
asts who  have  gained,  practical  expe- 
rience by  repairing  their  own  motor- 
cycles. However,,  many  employers 
will  hire  trainees  with  no  riding  expe> 
rience  \i  they  have  mechanical  apti- 
tude and  show  an  interest  in  learning 
the  work"  Trainees  must  be  able  to 
Obtain  a  motorcycle'  driver's  license 
so  they  can  deliver  newly  assembled 
motorcycles  and  test  drive  those 
brought  in  for  repairs- 
Most  employers  prefer  high  school 
graduates,  but  will  accept  applicants 
with  less  education.  Courses  in  small 
engine  repair — offered  by  some  high 
schools  and  vocational  schools — gen- 
erally are  helpful,  as  are  courses  in 
automobile  mechanics,  science,  and 
mathematics.  Many  mo  to  re  yc  le 
dealers  employ  students  to  help  as- 
semble new  motorcycles  and  per- 
;forch"miifo/  repairs^^^  .  . 

P^uBlic  schools  in^orho-large  cities 
ol^fer  po^secondary  and  adult  educa- 
tion in  small  engine  and:  motorcycle 
repair.  Some  technical  schools  have 
training  programs  for  motorcycle 
mechanics.  Many  junior,  and  com- 
munity celleges  offer  courses  in  mo- 
toAcycle  repair. 

Ble^ause  all  interlnal  combustion 
engines  are  similar,  skills  learned 
through  repairing  motorcycles  can 
be  transferred  to  othe-r  fields  of  me- 
chanical work.  For  example,  motor- 
cycle mechanics  can  become  auto- 
mobile, truck,  or  di&sel  mechanics 
after-some  additional  training.  How- 
ever, transferring  to  one  of  these 
oc6upations  would  not  necessarily 
mean?  higher  earnings. 

Motorcycle  mechanics  have  limit- 
ed advancement  possibilities.  Those 
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with  supervisory^bility  may  advance 
to  service  manager  and,  eventually, 
to  general  manager  in  large  dealer- 
ships. Those  who  have  the  nec^gry 
capital  may  become  dealer^. 

Em|>|oyment  Outlook 

EmployrftSrit  in  this  relatively 
small  occupation  is  expected  to  grow 
faster. than  the  average  for  all  occu- 
pations tljrpugh  the  mid-1980's. 
Openings  arising  from  growth  will 
fluctuate  from  year  to  year,  however, 
as  motorcycle  sales  and  thus  em]ploy- 
ment  of  motorcycle  mechanics  ap- 
-  pear  to  be  sensitive  to  dips  in  the 
business  cycfe.  Additional  openings 
will  arise  from  the  need  to  replace 
experienced  mechanics  who  retire, 
die,  or  transfer  to  other  fields  of 
work/ 

Underlying  the  anticipated  growth 
in  the  number  of  motorcyle  mechan- 
ics is. the  continued  growth  in  the 
number  of  motorcycles.  Increases  in 
the  young  adult  population  and  in 
personal  income  levels  will  create  a 
demand  for  rpore  motorcycles,  and 
additional  mechanics  will  be  needed 
to  maintain  Ihese  machines.  Also, 
growth  in  the  numbers  of  minibikes 
and' snowmobiles  will  stimulate  the 
demand  for  mechanfcs. 

Opportunities  for  employme^K^iWill 
be  best  in  larger  dealerships,  mosi  of 
which  are  located  in  the  suburb$^of 
metropolitan  arfe^^Many  motorcy- 
cle dealers  in  small  ctWes  do  not  have, 
.enough 'busines^to  hire  full-time 
•=trainees,  but  part-time  or  summ'fer 
jobs  may  be  available. 

Earnings  and  Working 
Conditions 

Earnings  of  motorcycle  mechanics 
and  trainees  vary  widely  and  depend 
on  level  0/ skill,  geographic  location; 
season  of  the  year,  and  employer. 
Limited  information  indicates  that 
experienced  mechanics  employed  by 
motorcycle  dealers  earned  between 
$4  and  $10  an  hour  in  late  1976. 
Generally,  experienced  mechanics 
earned  2  to  3  times  as  much  a^ 
trainees. 

Some  mechanics  receive  an  hourly 
rate  or  a  weekly  salary.. Others  re- 
ceive a  percentage — usually  about  50 
percent — of  the  labor  cost  charged  to 
the  customer.   If  a  mechanic  is  paid 


435 


on  a  pjDrcentiii^  basts,  income  de- 
pends on  the  amount  of  work  as- 
signed a^d;  how  rapidly  the  mechanic 
completes  h.  .frequently,  train^s 
^ ;  arie  paid  on  a  piecework  basis  when 
uncrating  and  ass^bling  new  mo- 
torcycles. At  other  times,  they  are 
paid  an  hourly  rate  .or  weekly  salai 

Motorcycling  increases  sharply  as 
the  weather  grows^ warmer.  As  9  re- 
salt,  most  mechanics  work  more  than 
40  hours  a  week  during  the  summer. 
Many  temporary  workers,  hired  to 
Kelp  handle  the  increased  work  load 
Work  only  part  time,  and  are  laid  off 
in  the  fall.  However,  a  large  propor- 
tion of  these  are  either  "students  or 
workers  with  other  jobs« 

Motorcycle  repair  shops  generally 
.  /are  well-lighted  and  ventilated,  but 
••^ arc  noisy  when  engines  are  beinjg 
tested.  The 'work  is  not  hazardous, 
although  mechanics  are  subject  to 
cuts,  bruises,  bums,  andn>ther  minor 
Injuries.  Since  motorcycles  are  rela- 
tively lightweight  and  have  easily  ac- 
cessible parts,  mechanics  rarely  do 
heavy  lifting  or  work  in  awkward  po- 
sitions. 

A  small  percentage  of  motorcycle 
mechariics  are  members  of  the  Inter- 
national Association  of  Machinists 
and  Aerospace  Workers. 

SourcM  of  Additional 
Information 

For  further  information  regarding 
employment  opportunities  and  train- 
ing, contact  local  motorcycle  dealers 
or  the  local  office  ot  the  State  em- 
ployil^nt  service. 
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PIANO  AND  O 
TUNERS  AND  RE 


(D.ax:  730.281,  .38l,^and  g75L28l 
and  .381)^ 

Nature  of  the  Work 

Pianos  and  organs  are  used  to  per- 
form n^usic  ranging  in  style  from  con- 
temporary "rock**  to  the  classics  of 
Bach.  However,  not  even  the  greatest 
artist  can  overcome  the  handicap  of 
an  untuned  instrument.^iano  and  or- 


Piano  tuner  adfuaUng  strings  for  proper  pttctf. 
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gan  tuners  and  repairers  bring  the 
notes  of  these  instrumejpts  into  har- 
mony.' ^ 

There  are  four  different  kinds  of 
piano  and  o^gan  tuners  and  repairers: , 
Piano  tuners,  piano  technicians,  pipe 
organ  technicians,  and  electronic  or-- 
gan  technicians.  According  to  their 
skills,  they  tune,  repair,  or  rebuild 
pianos  and.org^M^s.  They  ^ually  be- 
gift  th'eir  trade,  by  learning  how  to 
tune  these  keyboard  instrt|pents. 

Piano  tuners  (D.O.T.  730.381 )  ad- 
just piano  strings  scrthat  thdy  will  be 
in  pr^er  pitch  and  sound  musically 
correct.  There  are  approximately 
220  strings  in. the  standard  88-key 
piano.  After  muting  the  strings  on 
pither  side,  the  tuner  uses  a  tuning 
hammei^(also  called  a  tuning  lever  or 
wrench)  to  tighten  or  loosen  the 
string  being  tested  until  its  frequency 
matches  that  of  a  standard  tuning 
fork:  The  other  strings  are  tuned  in 
relation  to  the  starting  string. 

Sometimes  the  tuner  has  to  make 
minor  repairs,  stlxch  as  repla(cirig  worn 
or  broken  hammiprs.   However,  ma- 
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jor  repairs  are  made  by  piano  techni* 
cians.  ^    '  . 

In  addition  to  knowiii^  how  to  tune 
a  piano,  jjiano  technicians  (D.O.T. 
730.281 )  can  detect  and  correct  oth- 
er problems  that  may  affect  its 
sound.  Technicians  t|ilk  .  with  the 
customer  to  get  an  idea  of  what  is 
wrong  and  then  go  to  work  to  find 
out  why.  Once  they  find  what  the  ^ 
problem  is^^they  make  repairs  or  ad- 
justments~  such  as  realigning^  ham- 
mers that^o  not  strike  the  strings  just-^ 
right  or  replacing  moth-eaten  felt  on 
the  hammers.  To  dismantle  and  re- 
pair pianos,  technicians  use  common 
handtools  as  well  as  special  ones  such 
as  regulating  tools,  repinning  tools,, 
and  key  leveling  devices.  . 

Although  organs  and  pianos  look 
somewhat  alike,  they  function  differ- 
ently^ and  few  technicians  work  on 
both  (Instruments.  Moreover,  organ^ 
technicians  specialize  in  either  elc/f 
tronic  or  pipe  organs. 

Pipe^orgQn  technicians  (D'Cf, 
730.381)  install,  tune,  and  repair  pr- 
gans  that  make  music  by,  forcing  air 
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through  one  of  two  kinds  of  pipes — 
flue  pipes  or  reed  pipes.  The  toife  in 
a  flue  pipe,  like  that  in  a  whistle,  is 
mBde  by  air  forced  through  an  open> 
tug.  The  reed  pipe  makes  its  tone  by 
vi(>rating  a  brass  reed  in  the  air  ctir- 
reht. 

Like  piano  tuners,  organ  techni- 
cians use  their  ears  and  tuning  forks 
to  put  an  organ  in  good  voice.  To 
fune  a  ^flue  pipe,  the  technician 
liipves  a  metal  slide  that  increases  or 
e^eases  the  pipe's  "speaking 
etigthV  A  reed  pipe  is  tuned  by 
adjusting  the  length  of  the  reed.  A 
day  or  more  may  be  needed  to  finish 
vonc  of  these  jobs,  because  most  or- 
gans have  hundreds  of  pipes,  ^ome 
''  workers  specialize  only  in  tuning, 
and  do  not  have  the  all-round  skills 
of  a  technician. 

.  Most  pipe  organs  are  ver^  Targe 
^  and  complex,  and  are  assemmed  on< 
sjte  in  peaces  like  churches  amj  audi- 
toriums. Technicians,  in^all  air 
/chests,  blowers,  air  du<ns,  organ 
pipes,  and. other  components.  They 
'  follow  the  designer's  blueprints  and 
use  a  variety  of  hand  and  power  tools 
to  assemble  components.  Techni- 
cians may  work  in  teams  or  be  assist- 
ed by  helpers.  A  job  may  take  sever- 
al Weeks  or  even  months,  depending 
jon  the  size  of  the  organ. 

Technicians  may  also  maintain  or- 
gans on  a  regular  basis,  returning  ev- 
ery, 3  or  4  months  to  tune  them  and 
make  other  routine-  ac^justments. 

Electronic  organ  technicians 
(D-O.t.  829.28 1 )  have  very  different 
duties  from  those  of  pipe  organ  tech- 
nicians. TlR^ey  use  special  electronic 
test  equipmerv^  to  tune  and  to  checlP 
tone  and  amplification.  Some  elec- 
tronic organs  do  not  require  tufiing. 
Those  that,  do  are  lairly  simple  to 
tune.  However,  these  organs  may 
break  down  due  to  loose  connec- 
tions, faulty  transistors,  dirty  con- 
tacts, and  other  problems.  When 
routine  checks  do  not  find  the  prob- 
lem*, technicians  use  meters  and  elec- 
tronic devices  to  check  suspected 
cftcuits.  For  example,  they  check 
voltages  until  an  unusual  of  irregular 
measure  shows  up  the  part  of  the  cir- 
cuitry causing  trouble.  When  they 
find  the  problem,  they  make  repairs 
or  adjustments,  using  soldering  irons, 
wire  cutters,  and  other  handtools. 


Technicians  often  use  wiring  dia- 
grams and  service  manuals  that  show 
connections  within  organs,  provide 
adjustment  information,  and  de- 
scribe causes  of  trouble.  Because  of 
the  large  differences  among  various 
brands  of  electronic  organs,  many 
technicians  service  only  a  particular 
brand. 

Places  of  Employment 

About  8,000  persons  worked  as 
full-time  piano  and  orgai^tuners  and 
repairers  in  1976;  most  forked  on 
■  pianos.  About  two-thirds  of  the  total 
worked  in  independent  repair  shops; 
many  were  the  sole  operators  of 
small  shops.  Another  one-fifth  were 
employed 'by  piano  and  organ  deal- 
ers. Most  of  the  rest  worked  for  pi- 
ano and  organ  manufacturers. 

Piano  and  organ  tuners  and  repair- 
ers are  employed  mostly  in  big  cities 
and  in  States  that  have  large  popular 
tions.  In  towns  too  small  to  offer 
enough  work  for  a  full-time  job  in 
t^is  field,  piano  and  pfpe  organ  work 
may  be  done  part  time  by  local  music 
teachers  and  professional  musicians. 
Similarly,  electronic  organ  work  may 
be  done  by  television  and  radio  re- 
pairers. ^ 

Training,  Other  Qualifications, 
and  Advancemerfl 

Piano  and  organ  tuners  and. repair- 
ers generally  learn  ^n  the  jgb.  Deal- 
ers-and  repair  shops  hire  begi^ers  to 
do  general  cleanup  work,  help  move 
and  install  instruments,  and  do  other 
routine  .tasks.  Helpers  gradually 
learn  to  tune  and  to  make  simple  re- 
pairs, and  then  take  on  more  difficult 
jobs  as  they  gain  ^perience.  Gener- 
ally, 3  to  4  years  of  on-the-job  train- 
ing are  needed  to  qualify  as  a  piano, 
pipe  organ,  or  electronic  organ  tech- 
nician. 

Piano  and  orgaii  manufacturers 
train  inexperienced  workers  to  as- 
semble instruments.  However,  be- 
cause assembly  is  dbiie  in  many 
steps,  workers'  learn  little  about  the 
instrument  as  a  whole,  and  need  ad- 
ditional training  in  tuning  and  repair 
work  before  they  <ian  qualify  as  tech- 
nicians. /  ' 

People  interested  in  a  career  in  - 
piano  or  organ  servicing  should  have 
good  Ji^earing,  mechanical  aptitude. 


and  manual  dext^ity.  Because  ser- 
vice work  frequently  i^'done  in  the 
customer's  home,  a  neat  appearance 
and  a  pleasant,  cooperative  manner 
also  are  important.  Ability  to  play  the 
instrument  fielps,  but  is  not  essential 
as  a  qualiflbation. 

Employers  prefer  high  school 
graduates  for  beginning  jobs  in  these 
fields.  Music  x:ourses  help  develop 
the  student's  ear  for  tonal  quality. 
Courses  in  woodworking  also  are 
useful  because  many  of  the  moving 
parts  in  pianos  and  pipe  organs  are 
made  of  >vood.  For  jobs  as  electronic 
organ  technician  trainees,  applicants 
usually  need  formal  training  in  elec- 
tronics available  from  technical 

^  schools,  junior  and  community  'col- 
leges, land  some  technical-vocational 
high  schools.  Training  in. electronics 
also  is  available  in  the  Armed  Forces. 

Courses  in  piano  technology, 
which  may  take  up  f.o  2  years  to 
complete,  are  offered  by  a  small 
number  of  technical  schools  and  by  a 

•  few  4-yeaT  colleges.  Home  study 
(correspondence  school)  courses  in 
piano  and  organ  technology  also  are 
available. 

Piano  and  organ  tuners  ahd  repair- 
ers keep  up  with  new  developments 
in  their  fields  by  studying  trade 

'magazines  and  manufacturers*  ser- 
vice manuals.  Most  electronic  organ 
manufacturers  and  the  Piano  Techni- 
cians's  Guild  conduct  brief  courses 
periodically  to  provide  information 
on  technical  changes  in  their  instru- 
ments. 

Tuners  and  repairers  who  work  for 
large  dealers  or  repair  shops  can  ad- 
vance to  supervisory  positions.  Most 
people  in  this  field  moVe  up,  how- 
ever, by  going  into  business  for  them- 
selves. Relatively  little  capital  is  re- 
quired beyond  an  initial  investment 
in  topis.  Basic  piano  or  pipe  orgafl 
tools  cost  only  a  few  hundred  dollars^ 
By  contrast,  tools  and  test  equipment 
for  electronic  organs  may  cost  a 
thousand  dollars  or  more.  Typically, 
self-employed  tuners  and  repairers 
op&ate  out  of  their  own  homes  and 
use  either  a  car  ox  a  small  truck  tor 
service  calls. 

Employment  Outlook 

Little  change  in  t|||'^employment  of 
piano  tuners,  piano  technicians,  and 
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pipe  organ  technicians  is  expected 
through  the  mid- 19 80 's.  Growth  in 
the  number  of  pianos  and  organs  will 
be  limited  by  competition  from  other 
forms  of  entertainmenf^and  recre- 
ation. Nevertheless,  ^ome  jobs  will 
open. each  year  as  experienced  work- 
ers retire,  die,  or  transfer  to  other 
occupations.  Nearly  all  openings  will 
be  for  piano  tuner^nd  technicians. 

The  continued  growth  in  popular-' 
ity  of  the  electronic  organ,  a  com- 
paratively new  instrument,  is  expect- 
ed to  produce  a  moderate  increase  in  , 
jobs  for  electronic  organ  technicians. 
However,  this  is  a  very  small  occupa- 
tion and  the  number  of  job  openings 
will  be  far  fewer  than  for  piano  tun- 
ers and  technicians. 

Opportunities  for  beginners  will  be 
best  in  piano  and  organ  dealership^ 
and  large  repair  shops.  'Many  repair^ 
shops  are  too  small  to  afford  a  full- 
time  helper,  although  they  may  hire 
one  helper  part.  time. 

Earnings  and  Working 
Conditions 

Experienced  workers  earned  from 
$5  to  $10  an  hour  in  |1976,  depend- 
ing on  their  level  of  skill  and  where 
they  worked,  according  to  limited  in- 
formation. Beginning  rates  for  help- 
ers ranged  from  $3  to;  $5  ah  hour. 

Many  self-employed  tuners  an(^re- 
^pairers  earned  more  than^$  12,000  a 
year,  and 'earnings  in  excess  of 
$15,000  a  year  were  not  uncommon. 
Earnings  of  the  self-femployed  de-  " 
pend  on  the  size  of  the  community, 
their  ability  to  attract  and  keep  cus- 
tomers, their  operating  expenses,  and- 
competition  from  other  tuners  and 
repairer^. 

Service    business   increases  with 
cold  weather  because  at  that  time 
people;  spend   more   time  indoors 
playing  the  piano  or  organ.  Conse- 
quently, durWig.fall  and  winter,  many 
tuners  and  repairers  work  more  than 
40  hours  a  week.  As  biisiness  falls  off  ' 
during  spring  and  summer,  shops 
may  take  up* the  slack  by  recondi- 
tioning or  rebuilding  old  instruments. 
Self-employed  tuners  and  repairers 
frequently  work  evenings  and  weqk-  ^ 
ends' to  suit  their- customers.       ^  ^, 
The  work  is  relatively  safe,  al- . 
though  tuners  and  repairers  may  suf- 


fer small  cuts  and  bruises  when  mak- 
ing repairs.  Electrical  shock  is  a 
minor  hazard  for  electronic  organ 
teclinicians  biif^it  has  rarely  caused 
serious  injury.  Work  is  performed  in 
shops  and  hpmes  and  public  build- 
ings such  as  churches  and  schools 
where  working  conditio^usually  are 
pleasant. 

Sources  of  Additional  • 
Information 

Details  about  job  opportunities 
may  be  available  from  local  piano 
and  organ  dealers  and  repair^shops. 
For  general  information  about  piano 
.technicians  and  a  list  of  schools  of-' 
fering  courses  in  piano  technology, 
write  to: 

Piano  Technicians  Guild,  Inc.,  P.O.  Box  1813, 
^  Seattle.  Wash.  981 11. 


SHOE  REPAIRERS 

•    '  (D.O.T.  365.381 ) 

X        .Nature  of  the  W6rk 

\ 

People  like  their  shoes  to  look  nice 
and  be  in  good  condition.  Keeping 
them  that  way  is  the  job  of  the  shoe 
repairer. 

Shoe  repairers  spend  most  of  their 
time  replacing  worn  soles~and  heels." 
They  remove,  worn  soles  and  old 
stitching,  and  **rbugh''  the  bottom  of 
the  shoes  on  sanding- wheels.  They 
select  precut  strtes  or  cut  them  from  - . 
pieces  of  leather;  they  then  cement, 
nail,  or  sew  the  ^sqles  to  the  shoes. 
Finally,  they  trim  the  soles.  To  re- 
heel  shoes,  repairers  pry  off  old 
heels,  select  replacement  heels  or  cut 
them  to  shape,  and  qement  and  nail 
them  into  place.  After  the  heels  and 
soles  have  been  replaced,  repairers 
.st^in  and  buff  them  to  match  the  col- 
or of  the  shoes.       v  •  - 

^hoe  re{!iairers  al^o  replace  insoles, 
restitch  loose  seams,  and  restyle  old 
shoes  by  changing  heels  or  dyeing 
uppers.  Highly  skilled  rep^airers  may 
design,  make,  or  repair  orthopedic 
shpe^  according  to  doctors*  presprip- 
tioj^s.,  Repairers  also  may  mend"^' 
))^^bags,  luggage,  tents,  and  other  % 
items  made  of  leather,  rubber,  or 


canvas.  They  also  replace  zippers, 
dye  hanjlbags,  and  stretch  shoes  to 
confocm-to  the  foot. 

In  targe  shops,  repair  work  some- 
times is.divided  into  a  number  of  spe- 
cialized tasks.  For  example,  some 
repairers  only  remove  and  replace 
heels  and  soles;  others  only  restitch 
torn  seams.  \ 

Shoe  repairers  use  power-operated  | 
sole-stitchers  and  heel-nailing  ma- 
chines, and  manually  operated  s^-' 
ing  machines.  Among  the  handtools 
they  use  are  hammers,  awls,  nippers, 
and  skivers  (a  special  tool  for  split^ 
ting  pieces  of  leather). 

Self-employed  shoe  repairers  have 
managerial  respx>nsibilities  in  addi- 
tion to  their  regular  duties.  They 
estimate  repair  costs,  keep  records, 
and  supervise'  other  repairers. 

Places  of  Employment 

About^25,000  shoe  repairers  were 
employed  in  1976.  About  one-half 
of  them  owned  shoe  repair  shops, 
many  of  which  were  small,  one-per- 
son operations.  Most  of  the  remain- 
ing repairers_worked  in  large  shoe 
shops.  Some  repairers  worked  in 
shoe  stores,  department  stores,  and 
drycleaning  shops.  A  small  number' 
were  employed  in  shoe  manufactur- 
ing, to  repair  shoes  damaged  in«pro- 
duction.  These  workers  generally  are 
less  skilled  than  those  who  work  in 
repair  shops.    ^  ^ 

'All  cities  and  towns  and  many  very 
small  comnlunities  have  shoe  repair 
shops.  Employment,  however,  is 
concentrated  in  large  cities'. 

Training,  Other  Qualifications, 
and  Advancement 

Most  Jhoe  repairers  l^arn  on  the 
job  as  helpers  to  experienced  repair- 
ers. Aelpers  begin  by  assisting  expert^ 
enofid  rep*airl;rs  with,  simple  tasks, 
such  as  staining^rushing,  and  shin- 
ing shoes. 'As  they  gain  experience, 
trainees  learn  to  replace  heels  and 
soles,  to  estimate  the  cost  of  repairs/ 
and  to  .Seal  with  customers.  Helpers 
usually  become  fully  skilled  in  2  to  3 
years.  i  . 

Some  repairers  learn  the  trade  at 
vocational  schools.  Applicants  to  vo- 
cational schools  usuall)^ mu^have  a 
high  school  diploma.  In  addition  to 
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8lio*  ra|Milr»r  "ipiiilis**  bottom  of  ttioo  boforo  attifchlng  now  oolo; 


learning  shoe  repairing,  ytbcational 
tcbool  students  attend  classes  in 
business  administration.  The  f^rq- 
grams  last  fronts  months  to  2  years. 
Graduates  ofteRire  encouraged  to 
gain,  additional  training  by  working 
with  exp^erienced  shoe  repairers. 
Shoe  repairers  mtist  have  manual 

{(terity  and  mechanical  aptitude  to 
rk  with  various  machines  and 
idtools.  TheJ  must  be  able  to 
work  alone  with  Jittle  supervision. 
Shoe  repairers  need  patience  to  per-** 
•form  the  work  and  deal  witl^custom- 
ers.  Repairers  who  own  shops  must 
have  a  working  knowledge  of  basic 
arithmetic  to  maintain  records. 

Advancement    opportunities  for 
^hoe  repairers  are  limited.  Many 
open  their  own  shops  and  some  who 


are  employed  in  large  shops  become- 
supervisors. 

Employmeitt  Outlook 

Employipent  of  shoe  repairers  is 
not  expected  ta  change  significantly 
through  the  mid-1980*s.  Neverthe- 
less, numerous  job*  openings  are  ex- 
pected each  ye £r  in  this  relatively 
small  occupation,  because  of- the 
need  to  replace  experienced  shoe  re- 
pairers who  retire,  die,  or  leave  the 
field  for  otlier  reasons.  Job  opportu- 
nities should  be  very  good  because 
few  people  are  attracted  to  this.occu; 
pation.  Opportunities  shouldCbe  es- 
pecially good  for  experienced  repair- 
ers who  wish  to  open  their  own 
shops.. 
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In  recent  years,  employment  of 
shoe  repairers  has  declined  because 
new  shoes  were  relatively  inexpen- 
sive and  many  people  bought  new 
shoes  instead  of  having  old  ones 
fixed.  This  reduced  the  need'  for  shoe 
repairs  and  repairers.  The  popularity 
of  cushion-soled  shoes  and  other  ca- 
sual footwear  which  usually  are  not 
practical  to  repair  also  limited  the 
demand  for  these  workers.  However, 
shoe  repairer  employment  is  expect- 
ed to  remain  about  the  same  in  the 
future.  Expected:shoe  price  increases 
should. reduce  the  practice  of  replac- 
ing wiSrn  shoes  with  new  shoes  and 
shoula  stimulate  the  demand  for  re- 
pairs. 

^ariiingt  and  Working 
"     ,  Condttlono 

Information  fro^  a  limited  number 
of  employers  ihdicates  that  shoe  re- 
pairers earned  between  $3  and  $4  an 
hour  in  1 976.  Inexperienced  trainees 
generally  earned  between  $2.30  4ind^ 
$2.50  an  hour.  Some  highly  skilled 
repairers,  including  managers  of  shoe 
repair  shops,  earned  more  than  $300 
a  week. 

Shoe  repairers  generally  work  8 
hours  a  day,  5  (&ys  a  week.  The 
workweek  for  the  self-employed  is 
ofteh  longer,  sometimes  lO'hours  a 
day,«6  days  a  week.  Although  shoe 
repair  shops;;  are  busiest  durinjs  the 
spring  and  fall,  work  is  steady  with  no 
seasonal  layofRi. 

Because  many  shoe"  repafreH  own. 
shops,  working  conditions  are  deter- 
mined by  the  repairer.  Large  shops 
are  usually  .comfortable,  but  small 
shops  may  bo  crowed  and  nbisy  arid 
have  poor  lifl|m  or  veH^ilation.  .Strong 
odors  from  leather  gOQds,  dyes^  an^d 
stains  may  be  present 

The  work 'is  noti  strenuous  ai^d 
there  ^re  few  'hazards.  However  it 
does  require  stamina,  because  repair- 
ers must  stand  much  of  the  time. 

^  Spurels  of  Additional 
t "  information 

Information' about  training  oppor- 
tunities may  be  obtained  from: 

Service  Institute  of  America,  222  W. 
Adams  St:,  Chicago,  111.  60606. 
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Infomiktion  about  ^work  opportur 
nities  is  available  firoiri  State  employ- 
ment service  offices,  as  well  as  shoe 
9hops  in  the  community., 


TELEVISION  AND  RADIO 
SERVICE  TECHNICIANS 

x        .  (D.O.T.  t20.281) 

Nature  of  the  Work 

Television  and  radio  service  tech- 
nicians repair  2^  large  and  growing 
number  of  electronic  products,  of 
which  television  sets  and  Radios  are 
the  most  numerous.  They  at^  repair 
stereo  components,  tape  recorders, 
intercoms,  and  public  address  sys- 
tems. Some'Service  technicians  spe- 
cialize in  repairing  one  kind  of  equip- 
ment—for  example,  television  sets  or 
car  radios. 

Equipment  may  operate  unsatis- 
factorily or  break  down  completely 
because  of  faulty  tubes  or  transistors, 
poor  connections,  or  other  problems. 
Service  technicians  check  and  evalu- 
ate each  possible  Cause  of  trouble; 
they  begin  by  checking  for  the  most 


common  cause->tube  or  module  fail- 
ure. In  other  routine  checks,  they 
look  for  loose  or  broken  connections 
and  for  parts  that  are  charred  or 
burned. 

When  routine  check?  do  not  locate 
the  trouble,  technicians  use  test 
^  equipment,  such-a^  voltmeters,  oscil- 
loscopes, and  signal  generators,  to 
^check  suspectid  circuits.  For  exam- 
ple, they  may  measure  voltages  or 
wave  fotms  iii  a  television  set  until  an 
unusual  or  irregular  measurement  in- 
dicates the  faulty ;part.  Once  the 
cause  of  trouble  is  found,  they  re- 
place faulty  parts  and  make  adjust- 
ments, such  as  focusing  and  converg- 
ing the  picture  or  correcting  the 
color  balance. 

Technicians  who  make  customer 
service  calls  carry  tubes,  modules, 
and  other  parts  that  can  be  easily 
replaced  in  the  customer's  home.  Ra- 
dios, portable,  television  sets,  and 
other/small  equipment  usually  are  re- 
paired in  service  shops. ^Large  televi- 
sion sets  also  are  repaired  in  shops 
when  the  trouble  must  be  located 
with  complex  test  equipment. 

Service  technicians  use  screwdriv- 
ers, pliers,  wire  cutters,  soldering 
irons,  and  other  handtools.  They  re- 
fer to  wiring  diagrams  and  service 
manuals  that  show  connections  and 


provide  information  on  how  to  locate 
problems  and  make  repairs.  * 

Places  of  Employment 

About  114,000  people  worked  as 
radio  and  television  service  techni- 
cians in  1976.  Abput  one-quarter  of 
them  were  self-pmployed,  a  much 
larger  proportion  than  in  most  skilled 
trades.  Two-thirds  of  all  service  tech- 
nicians, either  self-employed  y6r 
working  for  others,  worked  in  shops 
and  stores  that  sell  or  service  televi- 
sion sets,  radios,  and  other  electronic 
products. .  • 

Television  and  radio  service  tech- 
nicians work  in  almost  every  city* 
Geographically,  employment  is  dis- 
tributed in  much  the  same  Ay  ay  as  the 
Nation's  population.  ^ 

Training,  Other  Qualifications, 
and  Advancement 


TV  and  radio  aarviee  technldana  use  various  Instnimsnts  to  locate  faulty  opsrattons. 


Training  and  experience  in  elec- 
tronics are  required  in  order  to  be- 
come a  skilled  television  and  radio 
service  technician.  Technical,  voca- 
tional, or  high  school  training  in  elec- 
tronics, mathematics,  schematic 
reading,  and  physics  may  provide  a 
good  background  fqz  entering  the 
field.  The  military  services  offer 
training  and  work  experiend'e  that 
are  very  useful  in  civilian  electronics 
work>  Correspop cien-ce  school 
courses  also  are  hupful. 

Up  to  2  years  d£  technical  ||^aining 
in,  electronics  plus  2  to  4  yeUrs  of  on- 
the-job  experience  usually  are.  re- 
quired to  become  a  i\x\\f  qualified 
service^^technioian.  People  wljo-  fiaye 
no  previous  technical  t|;ai/rtng  may 
be  hired  as^  helpers  or  apprentices  ff 
they  show  aptitude  for  the  wodc  or, 
like  the  amateur  "ham"  radio  opera- 
tor, have  a  Hobby  in  electronics;  ^i^n^ 
apprenticeship  program  larfs  a^out^/ 
years  and  may  include  home,  study. . 
The  apprentice  must  work  wkh  S  ful- 
^ly  qualified  service  tecTirficiah  .^ho  is 
responsible  '{br^fiis  work. 

An  important  part  of  the  ^eryicfj 
technician's  training  is  provided^iby  . 
many  m  anufacturers,'*employers,  Ifini^S 
trade  associations.  They  conduct^ 
training  programs  to  keep  service''^; 
technicians  abreast  of  the  latest  ser-  ^ 
vicing  methods  for  new  models  or  ' 
products.  Technicians  also  keep  up. 
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wHh  technical  developments  by 
studying  manufacturers'  service 
manuals  and  technical  magazines 
and  by  attejiding  training  seminars. 
Technicians  who  work  for  large  com- 
panies work  mainly  on  that  compa- 
nies products  and  so  arc  more  famil- 
iar with  certain  brands. 

Teieviaion  and  radio  service  tech- 
nicians must  know  how  electronic 
components  and  circuits  work.  Other 
essential  qualifications  include  the 
ability  to  manipjilate  small  parts  and 
tools,  good  eye-hand  coordination, 
normal  hearing,  good  eyesight  and 
color  vision,  and  an  ability  to  work 
with  people. 

Service  technicians  ^Vho  work  in 
large  repah-  shops  may  be  promoted 
to  'supervisor  or  service  manager. 
Technicians  .  who  have  sufficient 
funds  may  open  their  own  sales  and 
service  shops.  Some  technicians  ob- 
tain jobs  as  electronic  **trouble 
shooters"  or  technicians  injnanufac- 
turing  industries  or  governinent 
agencies. 

People  interested  in  advancing  to 
positions  such  as  electronics  Jtchni- 
cian  can  im prove  their  opportunities, 
by  taking  trade  school,  correspon- 
dence, or  technical  institute  courses 
in  automatic  controls,  electronic  en- 
gineering, television  engineering,  and 
mathematics.  Those  planning'  to  go 
into  business  for  themselves  should 
take  some  busi'ness  administration 
^purses,  particularly  accounting^nd 
^ons^imer  relations. 

growing  number  of  States  re- 
^uife  radio  and^elevision  technicians 
to  be  licenslb.  To  obtain  a  license, 
applicants  must  pass  an  examination 
designed  to  test  their  knowledge  of 
electronic  circuits  and  components 
and  their  skill  in  the  use  of  testing 
.  equipment. 


\ 


Ein^loyment  Outlook 


Employment  of  television  and  ra- 
dio service  technicians  is  expected  tp 
increase  faster  than  the  average  for 
air  occupations  through  the  mid- 
1980's.  In  addition  to  openings  from 
employment  grawth,  many  openings 
will  result  each  year  from  the  need  to 
replace  Experienced  technicians  who 
retire,  die,  or  change  occupations. 

Employment  of  service  technicians 
is  expected  to  increase  in  response  to 
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the  growing  numbef^of  fitdios,  televi- 
4|k)n  sets,  phonographs,  tape  record- 
ers, and  other  home  entertainment 
products,  despite  the  improvements 
in  technology  makingTt^r  of  these 
productsjess  necessary.  |||png  popu- 
lation and  personal  incomes  will  con- 
tribute to  this  growth.  Nearly  all 
households  have  at  least  one  televi- 
sion set,  and  the  number  of  house- 
holds with  two  ^ii^x  morels  expect- 
ed to  increase  significantly,  mainjy 
because  of  the  growing  demand  for 
color  and. portable  sets.  Greate^^e 
of  electronic  products  for  purposes  , 
other  than  entertainment  also  is^ex,- 
pected;  fpr  example,  closed-circuit 
teleti^^ierit  two-way  radios,  calcula- 
tors, home. .appliances,  and  various 
medical  electronic^.evices.  Closipd- 
circuit  television  is  being  used  in- 
creasingly to  monitp^r  production 
processes  in  manufacturing  plants 
and  to  bring  educational  programs 
into  classrooms.  / 

People  who  enter  the  occupation 
should  have  steady  work  because  the 
television  and  radio  repair  business  is 
not  very  sensitive  to  changes  in  eco- 
-   nomic  conditions.  ^ 

-  ■.  t- 

Earnings  and  Working 
Condltldlis 

Earnf^gs  of  television  *  and  radio 
service  technicians  ranged  from . 
$3.50  to  $7.50  an  hour  in  1976, 
based,  on  the  limited  information 
available.  The  wide  variations  in 
wage  rates  reflect  differences  in  iskill 
level,  type  of  employer,  and  geo- 
^  graphic  location. 

Television  and  radio  service  tech-* 
nicians  employed  in  local  service 
shops  or  dealer  service  departments 
usually  work  40  to  48'hours  a  week. 

Service  on  television,  radio,  and 
other  home  entertainment  products 
is  performed  in  shops  and  homes, 
where  working  conditions  usually  are 
pleasant.  Some  physical  strain  is  in- 
volved in  lifting  and  carrying  equip- 
ment. Hazards  include  electrical 
shock  and  the  risk  of  falling  from 
roofs  while  installing  or  repairing  an- 
tennas. 

,  Some    service  technicians 
members  of  lahpr  unions.  Mdst  of 
them   belong   to  the  InternatiorTal 
Brotherhood  of  Electrical  Workers. 
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Sources  of  Additional 
-  Information 


For  more  information  about  jobs 
in  this  field,  contact  loc^l  shops  and 
stores  that  service  television  sets  and 
radios  and  other  electronic  equip- 
ment. Technical  ind  vocatioii^l 
schools  that  offer  courses  in  televi-T 
sion  and  "radio  Repair  or  electronics  ' 
may  provide  inforqjation  about  ^""^i"  y 
ing.  In  addition,  the  local  office  or^ 
the  State  employment  service  may 
have  information  about  programs 
that  provide  training  opportunities. 

Information  about  the  work  of 
television  and  radio  service  techni-^ 
cians  is  Available  from  locals  of  the 
Internati^i^'^rotherhood  of  Electri- 
cal Workers  and  frofti:  *' 

National  Alliance  of  Television  and  Electronic 
Service  Associations,  5908  S.  Troy 
Chicago,  m.  60629. 

Electronics  Industries  Association,  2001  Eye 
St. IW.,  Washington,  D.C.  20006 
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TRUCK  MECHANIC'S  AND 
BUS  MECHANICS 

(D.O.T.  620.281)     '  • 

Nature  of  the  #ork 

Commercial  vehicles  serve  an  im- 
portant function  in  the  Nation's 
economy.  He^vy  trucks  are  used  by 
^industries,  such  as  mining  and  con- 
struction to  carry  ore  and  building 
materials,' while  small  trucks  are  used  y 
for^ocal  hauling.  Buses  are  used  for 
both  local  and  transcontinental  / 
transportation,  as  well  as  for  shipping  I 
some  goods.  Truck  and  bus  mechan-  i 
ics  perform  the  vital  role  of  keeping  I 
these  vehicles  in  good  operating  con-  I 
dition.  \ 

Truck  and  bus  mechanics, work  on 
both  diesel  and  gasoline  engines. 
However,'^most  mechanics  usually  re-  > 
pair  only  tfne  type^  because  many  of 
the  engine  components:  are  different.  \^ 
(See  the  statement  on  diesel  mechan-  J 
ics  elsewhere  in  the  Handbooks)  f 

Mechanics  who  work  for  organiza- , 
tions  that  maintain  their  own  vehicles 
may  spend  much  time  doing  preven- 
tive maintenance  to  assure  safe  op-  . 
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and  Federal,  State,  aild  local  govern- 
ments, ^  ' 

Most  of  the  estimated  20,000  bus 
mechanics  employed  in  1916  worked' 
for  local  transit  companies  and  inter- 
city buslines.  Bus'^manufacturers  em-  . 
ployed  a  relatively  small  number  of 
mechanics. 

Truck  and  bus  mechanics  are  em- 
ploye^d  in  every  section  of  the  coun- 
try, but  most  work  in  large  towns  and 
cities  where  trucking  companies^ 
buslines,  and  other  fleet  owners,  have 
large  repair  shops. 


8ofn«  truck  and  but  iiMChanics  spectalba  In  th«  rspair  of  dtoMi  tngln^t. 


eration,  to  prevent  wear  and  damage 
to  parts,  and  to  reduce  costly'break- 
downs*.  During  a  maintenance  check, 
I  they  usually  follow  a  regular  check 
list  that  includes  the  inspection  of 
braHi^  systems,  steering  mechanisms, 
wheel  bearings  and  other  important 
V     parts.  If  a  part  is  not  working  proper- 

^   |y,  they  usually  can  repair  or  adjust  it. 
If  it  .cannot  be  fixed,  it  is  replaced. 

If^  many  sho<ps  mechanics  do  all 
kinds  of  repair^prk.  For  example, 
they  may  work  on  a  vehicle's  electri- 
cal system  one  day  and  do  major  en- 
gine repair  the  next.  In  some  large 
shopSi  however,  mechanics  special- 
ize ill  one  or  two  types  of  repair 

'  work.  For  example,  one  mechanic 
may  specialize  in  major  engine  re- 
pair, another  in  transmission  work, 
another  in  electrical  systems  and  yet 
another  in  suspension  or  brake  sys- 
^tems.  <7  ' 

Truck  and  bus  mechanics  use  a 
variety  of  tools  in*  their  work.  They 
use  power  tools  such  as  pneumatic 
wrenches  to  remove  bolts  quickly; 
machine  tools  such  as  lathes  apd 
grinding  machines  to  rebuild  brakes 
and  other  parts;  welding  and  flame 
cutting  equipment' to  remove  and  re- 
pair mufflers  and  other  parts;  com- 

«  ^on  handtools  sUch  as  screwdrivers, 


pliers,  and  wrenches  to  work  pn 
small  parts  arid  reach  hard-to-get-to 
places;  ^nd  jacks  and  hoists  to  lift 
and  move  large  parts. ' 

Truck  and  bus  mechanics  also  use 
a  variety  of  testing  equipment.  For 
example!  when  working  on  electrical 
systems,  they  may  use  ohmmeters, 
ammeters,  and  voltmeters;  to  loeate 
engine  malfunctions,  they  often  use 
dynamometers. 

For  heavy  work,  such  as  removing 
engines  and  transmissions,  two  me- 
cli^nics  may  work  as  a  team,  or  a 
mechanic  may  be  assisted  by  an  ap- 
.  prentice  or  helper,.  Mechanics  gener- 
ally get  their  assignments  from  shop 
supervisors  or  service  managers  who 
m'ay  check  the  iQ^hanics  work  or 
assist  in  diagnosihg  problems. 

places  of  Employment 

A  large  proportion  of  the  estimat- 
.ed  125,000  truck  mechanics  em- 
ployed in  1976  Worked  for  firms  thai 
owned  fleets  of  trucks.  Fleet  owners 
tncludertrucjcing  companies  and  busi- 
nesses tha/  haul  their  own  products 
such  as  dairies  and  bakeries.  Other - 
employers  include  truck  dealers, 
truck  manufacturers,  truck  repair 
shops,  firms  that  rentor  lea^e  trucks. 


Training,  Othar  Quailflcatlona, 
and  Advancamant 

Most  truck  or  bus  mechanics  learn 
their, skills  on  the  job.  Beginners^su- 
ally  do  tasks  such  as  cleaning  parts, 
fueling,  and  lubrication.  They  may 
&lso  drive  vehicles  in  and  out  of  the 
shop.  As  beginners  gain  experience 
and  as  vat;ancies  become  available, 
they  usually  are  pVomoted^to  me- 
chanics'^ helpers.  In  some  shops,  be- 
ginners— especially  those  hiving  pri- 
or automobile^  repair  experience — 
start  as  mechanics*  helpers. 

Most  helpers  can  make  minor  re- 
pairs after  a  few  ihonths  experience 
and  advance  to  increasingly  difficult 
jobs  as  they  prove^their  ability.  Xien- 
erally,  S^tb  4  years  of  on-t|ie-job  ex-  ?^ 
perience^are  necessary  to  qualify  as 
an  all-TOund  truck  or  bus  mechanic. 
Additional  traininjg  may  be  necessary 
for  mechanics  who  ^ish  to  specialize 
in  diesel  engines.  • 

Mqst  training  authorities  recom- 
mend/a  forifiar  4-year  apprenticeship 
as  the  best  w4fy  to  learn  these  trades, 
^ypl(pal  api^renticeship  programs  for 
truck  and  bus  mechanics  consist  oC^ 
approximately  8,000  hours  of  shop 
training  in  which  trainees  obtain 
praictical  experience  working  on 
transmissions,  engines,  and  other  ^ 
components  and  at  least  576  hours, of 
classroom  instruction  in  which-^pJn- 
ees  learn  blueprint  reading,  maChe- 
matics,  engine  theory  and  safety. 
Frequently,  these  include,  trainihg  in 
both  diesel  and  gasoline  engine  re*  ^ 
pair.  *     •  , 

For  entry  jobs,  employers  generaV 
ly  look  for  applicants  \Yho  have  mieA 


chanical  aptitude,  are  at  least  18 
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years  of  age,  and  in  good  physical 
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conditioli.  Completion  of  high 
school  is  an  advantage  in  .getting  an 
entry  mechahio  job  b^^a^se  most 
employers  believe  it  indiptes  that  a 
person  has  at  least  som^of  the  traits 
of  a  good  worker,  such  as  reliability 
and  perseverance.  Employers  do  not 
want  to  spend  a  I.ot  of  time  and  mon- 
ey training  mechanics  only  to  see 
them  quit.  | 

When  the  mechanic's  duties  in- 
clude driving  trucks  or  buses  on  pub- 
lic roads,  applicants  may  need  a  State 
chauffeurls  license.  If  the^mployer  is 
engaged  in  interstate  transportation, 
applicant^  also  may  haveTto  meet 
qualifications  for  drivers  established 
by  the  U.S.  Department  of  Transpor- 
tation. These  applicants  must  be  at 
least  2 1  years  of  age,  in  good  physical 
condition,  and  have  good  hearing 
and  20/40  eyesight  with  or  without 
glasses.^  They  must  read  and  speak 
English  and  have  a  good  driving  rec- 
ord, including  1  gear's  driving  experi- 
ence. 

Persons  interested  in  becoming 
trt^ck  or  bus  mechanics.  Can  gain 
valuable  experience  by  taking  high . 
school  or  yocatfonal  school  courses 
in  automobile  and  diesel  repair.  Sci- 
ence' and  mathematics^ are  helpful 
since  they  better  one's  understanding 
of  how  trucks, and  buses  operate. 
Prac^tical  experience  in  automobile 
repair  from  working  in  a  gasoline  ser- 
vice station,  the  Armed  Forces,  or  as 
a  hobby  also  is  valuable.  . 

Most  mechanics  must  buy  their 
own  handtools.    Experienced  me- 
chanics often  invest  several  hundred  • 
.  dollars  in  tools. 

Employers  sometimes  send  experi- 
enced mechanics  to  special  training 
classes  conducted  by  truck,  bus,  dieT 
set  engine,  and  parts  manufacturers. 
In  these  classes,  mechanics  learn  to 
f  repair  the  latest  equipment  or  re;- 
ceive  special  training  in  subjects  such 
as  diagnosing  engine  malfunctions. 
Mechanics  also  may  read  service  and 
repair  manuals  to  keep  abreast  of  en- 
gineering changes. 

Experienced  mechanic':^ -who  have 
leadership  ability  may  advance  to 
shop  supervisors  or  service^jrlart^- 
ers.  Truck*mechanics  vy  ho  haf^  sales 
ability  sometimes  become  truck  sales 
^  repre$entati\^es.    Some  mechanics 


o^en  their  own  gasoline  service  sta- 
tions or  repair  shops. 

Employment  Oatbook 

Empfoyment  of  truc]c  mechapics  ii 
expected  to  increase  about  the  same 
as, the  average  for  all  occupations 
throi^gh  the  mid-I980's  as  a  result  of 
significant  increases  in  the  transpor- 
tation of  freight  by  trucks.  .  M*e 
trucks  will  be  needed  for'b(4th  local 
and  jntercity  hauling  due  to \he  in- 
creased production  of  goods  and  the 
necessity  of  transporting  them  great- 
er distances  and  to  more  places  as 
both  population  and  industrial  cen- 
ters spread  out.  In  addition  to  the 
jobs'created  by  employment  growth, 
many  openings  will  arise  to  replace 
truck  mechanics  who  ^tire,  die,  or 
transfer  to  other  occupations. 

Bus  mechanic  employment  is  ex- 
pected to  increase  slo^r  than  the 
average  for  all  occupations  through 
the  mid-1980's  because  of  offsetting 
factors  affecting  the  demand  for  bus 
service.  More  buses  will  be  needed 
for  local  travel  due  to  increased  em- 
phasis on  mass  transit  systems.  Inter- 
city bus  travel,  cm  the  other  hand,  is 
expected  to  remain  about  the  same. 
Most  job  openings  will  result  from 
thej^^d  to  replace  bus  mechanics 
wh<^^Ke,  die,  or  transfer  to  other 
occupations.  . 


Earnings  and  Working 
Conditions 

Truck  and  bus  mechani/^s  em- 
ployed, by  trucking  Companies; 
buslines,  and*  other  firms  that  main- 
tain their  own  vehicles  had  estimated 
average  hourly  earnings  of  $6.53  in 
1976.  By  comparison,  nonsupervi- 
sory  workers  in  private  industry,  ex- 
cept farming,  averaged  $4.87. 

Beginning  apprentipes  usually  earn 
ohe-hlalf  the  rate  of  skilled  workers 
and  receive  increases  about  every  6 
months  until  a  rate  of  90  percent  is 
reache^. 

Most  mechanics  ^^rk  l^etween  40 
and  48  hours  per  week.  Because 
many  truck  and  bus  firrns-provide  ^ 
service  aroutid  the  clock,  mechanics 
who  work  for  these  firms  may  work 
evenings,  nights,  an^  weekends. 
When  they  do,  they  usually  receive*a 
higher  rate  of  pay. 


Truck  mechanics  and  bus  mechan- 
ics are  subject  to  .the  usual  s|]op  haz- 
ards such  as  cuts  and  bruises.  JMe- 
chanic^  handle  greasy  and  dfrty  parts 
and.  may  stand  or  lie  in  aW|Kvard  or 
cramped  positions  when  repairing^ 
vehicles.  Work  areas  usually  are  wet! 
lighted,  heated,  and  ventilated,  and 
many  employers  provide  locker 
rooms  and  shower  facilities.^  Al- 
though  most  worJc  is  done  indoors, 
mechanics  occasionally  work  or 
make  emergency  repairs  on  the  road. 

Many  truck  and  bus  mechanics  are 
members  of  labor.unions,  including 
the  International  Association  of  Ma- 
chinists and  Aerospace  Workers;  the 
Amalgamated  Transit  Union;  the  In- 
ternational Union,  United  Autdtho- 
bile.  Aerospace  and  Agricultural  Im- 
plement Workers  of  America;  the 
Transport  Wprkers  Union  of  Amer-^ 
ica;  the  Sheet  Metal  Workers'  Inter- 
national Association;  and  the  Inter- 
national Brotherhood  of  Teamsters, 
Chauffers,  Warehousemen  and  Help- 
ers of  America  (Ind.).* 

S^ources  of  Additional 
Information 

More  details  about  woric  opportu- 
nities for  truck  or  bus  mtechanics  may 
be  obtained  from  local  employers 
such  as  trucking/companies,  truck 
dealers,  or  bus  lines;^locals  of  unions 
previously  mentioned;  or  the  local* 
office  of  the  State  employment  ser- 
vice. The  State  employment  service 
also  may  have  informat^)n  about  ap- 
prenticeship and  other  training  pro- 
gram^. ^  . 

For  general  information  about  the  . 
work  of  truck  mech^nic$  and  appren- 
ticeship iraining,  write  to: 

American  Trucking  Associations,.  Inc.,  1 6 1 6  P 
St.  NW..  Washington.  6.C.  20036. 


vending  machine 
Imechanics 

(D.O.T.  639.381)       »  ' 

Nature  oi  the  Work 

Vendmg  machines  have  become  a 
familiar  scene  in  everyday  life.  In 
places  qt  recreation,,  work,  and  edu- 


OrmER  MECHAIW^  AND  REPAPUBRS 
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^^tioh^  vendin^^ifl^achinies  provide 
everydiing  from  a^piece  of  candy  to  a 
, full-course  meai.^ 

Vending  machine  mechanics  keep 
lese  machines  in  good  wolpiclng  or- 
der. Thpy  also  may  assemble  and  in- 
-staU  machines  andt  in  some  cases, 
stpcK.ttienf  with  merchandise.  Soiii<^  ' 
iheehajiics  worfe  only  in  repair  shops^ 
and^some  work  only  in  the  Held,  but 
many  do  bcitb*  Those  who  work'in 
ihe  field  are  assigned  a  service  truck, 
to  travel  between  locations.  ^ 

In  preparing  machines  for  installa- 
tion, mech^nicsr  folfow  instructions 
supplied  by  th^  manufacturer.  After 
the  machine  is  put  togethe>%nd  test- 
ed, the  mechanic  filli it  w|ih  products 
or  ingredients  and  g^yes  mm  test  run* 
When  working  on  complicated  ma- 
chines, such  as  beverage  or.  food  dis- 
pen^rs,  mechanics  check  to  see  that 
thts  machined,  giy^  proper  quantities 
of  ingredients  and  that  refrigerating 
and  hedtitig  units  work' properly.  On 
gravity-operated  machinesJmQchan- 
ics  check  springs,  plunge,||jj^^ancl  mer- 
chandise delivery  systems.  They  also 
test  coin  and  change-making  mecha- 
nisms;«Wheb  installing  machines  oh;' 
locatibn^  mechanics  make, the  neces- v 
sary  water  and  electrical  connections 
aiAd  recheck  the  ntachiiteis  for  proper 
operation. 

Preventive  maintenMce— *avoid- 
ing  trouble  before  it  stanuHK  anoth- 
er major  part  of  the  job^Sor  exam- 
t)ie,  mechanics  periodically  clean 
electrical  contact  points,  lubricate 
mechanical  parts,  and  adjust  ma- 
chines to  perform  properly.  When  a 
machine  breaks  down,  mechanic$  , 
must  determine  the  cause  of  the  trou- 
ble. They  first  inspect  the  machine'" 
for  obvious  problems,  such  as  loose  ^ 
electrical  wires,  malfunctions*  of  the 
coin  mechanism,  and  leaks;  If  the 
problem  cannot  be^eadily  located, 
they  may  refer  to  troublesho*oting 
manuals  and  wiring  diagrams  and  use 
testing  device^  such<as  electrical  cir-«c^ 
cuit  testers,  to  find  defective  parts. 
Mechanics  then  repair'or  replace  the 
faulty  parts,  either  on  location  or  in 
the  employer's  servicie  shop. 

Mechanics  use  pipe  cutter^,  sol- 
dering^'irons,  wrenches,  screwd^vers,  ^ 
hammers,  and  other  handtools.  In  the 
shpp,  they  also  may  use  power  tools. 


Preventive  maintenance  ill  a  inajor  part  of  the  lob  of  venidfrig  machine  mechanics. 


such  as  grinding  whe&ls,  saws,  and 
drills. 

Mechanics  who  install  and  repair 
food  vending  machines  must  know 
State  public  health  and  sanitation 
standards  as  well  as  tlS^se  established 
under  local  plumbing  codes.  They 
also  must  Ictiow  a,pd  follow  safety 
procedures,  especially  .^l^cn  lifting 
heavy  objects  and  work|^with  elec-* 
tricity  and  gas.  •  ; 

Mechanics  must  do  some  clerical 
work,  such  as  filing,  reports,  prepar- 


ing repair,  cost -estimates,  and  order- 
ing parfs.  Those  employed  by  small 
op^atihg^companies  frequently  ser- 
vice as  welf  as  repair  machines. 
These  combination  "mechanic- 
routewok'kers*^  stock  machines,  col- 
lect money,  fill  coin  and  currency 
changers,  and  keep  daily  records  of 
merchandise  distributed.  (Additional 
information  about  vending  machine 
route  drivers  is  included  in  the  state- 
ment on  route  drivers  elsewhere  in>. 
the  Handbook.)  . 
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'  Plaoe»  of-Emptoyment 

In  }916,  about  25,000  mechanics 
maintained  and  repaired  more  than  5 
million  vending  machines.  Most  me« 
chanics  work  for  vending  service 
companies  that  install  machines  and 
^provide  services,  such  as  cleaning, 
stocking,  and  repairing.  Other  me- 
chanics work  for  beverage  compa- 
nies that  have  coin-operated  rat- 
chines  or  for  companies  that  own  and 
operat.e  juke  boxes,  pin-ball  ma- 
chines, and  laundry  and  drycleaning 
machines..  Some  mechanics  are  em- 
ployed as4^isti:uctors  by  vending  ma- 
chine manufacturers  to  explain  tech-, 
nical  innovations  and  ways  to  repair 
^new  mai^hihes  to  other  mechanics. 
Although  -  mechanics  are  employed 
throu^l^OMrahe  country,  most  are  lo- 
cated/in ijj'dustrial  and  commercial 
centers  where  there  are  a  large  num- 
ber of  vending  machines.. 

'   •    "  /      ■  * 

Training,  Otiier  Qualifications, 

S^*^^" Persons  usually  enter  this  trade  as- 
.general  shop  helpers  or  vending  ma- 
chine route  drivers.  If  shop  helpers  or 
route  drivers  s^ow  pfomjfe*as  me- 
chanics, they  oiay  be cc^pfi* trainees. 
Some  workers  are  hired  directly  as 
mectiarric  trainee^!  ,  ' 

Most  trainees  learn  the  trade  infor- 
mally on  the  job  by  observing,  work- 
ing with,  and  receiving  instruction 
from  experienced  mechanics.  Train- 
ees usually  start  out  by  doing  simple 
jobs  such  as  cleaning,  painting;  or 
refurbishing  machines.  From  there, 
they  move  on  to  rebuilding  these  ma- 
chines—  removing  defective  parts, 
repairing  and  adjusting  them,  and 
testing  the  machines.  Next,  they  go 
on  service  calls,  accompanying  an 
experienced  mechanic,  and  then  go 
.  out  on  their  ONvn,  calling^  upon  the 
expertise  of  highly  skilled  mechanics 
or  m'anufacturers'  field  engineers 
when  necessary.  At  this  point  they 
have  completed  their  on-the-job- 
training.  This  process  takes  from  6 
months  tQ^3  years,  depending  on  the 
individual's^  capabilities,  previous 
education,  and  the  quality  of  instruc- 
tion. Some  employers  encouragt 
both  trainees  and  experienced  me- 
chanics to  take  evening  courses  in 
subjects  related  to  machine  opera- 
tion and  repair—for  example,  basic 


electricity  and  refrigeration.  Employ- 
ers often  pay  for  at  least  part  of  the 
tuition  and  book  expenses  for  these 
courses.   „  . 

To  learn  about  new  and  complex 
machines,  employees  sometimes  at- 
tend manufacturer-sponsored  train- 
ing sessions.  Instruction  'faices  place 
either  in  manufacturers'  service  divi- 
sions in  major  cities  or  in  operators' 
repair  shops.  Employers  usually  pay 
wages  and  expenses  during  these  ses- 
sions, which  may  last  from  a  f^w  days  . 
to  several  weeks.j  \ 

Many  beginners  are  Mgh  school 
graduates,  but  employers  generally 
do  npt  requir^  a  diploma.  High 
school  or  vocational  school  course^ 
in  electricity,  refrigeration,  and  ma- 
chine repair  help  beginners  to^qualify 
for  entry  jobs  and  may  help  begin- 
ners to  skip  the  lowest  rung  of  the  job 
ladii^er — general  shop  helper.  There 
are  riow  I  5  high  schools  and  colleges 
in  the  country  offering  1-  to  2-year 
training  programs  in  vending  ma-. 
f??€liine  mechanics. 

'  '  Employers  require  applicants  to 
demonstrate  mechaiiical  ability,  ei- 
ther through  their  work  experience 
or  Ijy  scoring  well  on  mechanical  ap- 
titude tests.  Since  mechanics  are  ex- 
posed to  thousands  of  dollars  in  mer- 
chandise and  cash,]^mployers  w^l 
hire  only  applicants  who  have 'a  rec^* 
ord  of  honesty  and  respect  for  the 
law.  The  ability  to  deal  t^tfully  with 
people  also- is  important:  A  commer- 
cial driver's  licensijf  and  a  good  driv- 
ing record  are  essential  for  most 
vending  machine  repair  jobs. 

Skilled  m^haaics  may^  be  promot- 
ed to  senior  nj^clfanic  or;  in  large 
companies,  to  shop  supervisor.  Ad- 
vancement  to  service  manager,  who 
schedules  tepair  wofk,  is  possible  for 
mechanics  having  adrtiinistrative 
ability.  , 

*^  ■  •' '     '  .  - 
^    V    Emplbynnent  Outlook 

Vending  machine  business'^will. 
crease^as  population  grows         as  ^ 
more  industrial,  plan-ts,  hospitals,  < 
stores,  and  other  establishments 
move  to  suburban  area's  where  res- 
taurants are  not  always  close  by. 
Growth  in  the  niftnber  of  vending 
machines  will  create  more  jobs  for 
mechanics.* 

However,  employment  of  vending 
machine'  mechanics  is  expected  to 


grow  more^-slov^ly  than  the  average, 
for  all  occupationsv^rough  the  mid- 
1980's.  Most  job  opehings  will  arise 
as  a  result  of  the  need  to  replace 
experienced  mechanics  who  retire,  ^ 
die,  or  transfer  to  other  occupations. 
Because  Jhis  is  a  small  occupation, 
the  number  of  opepings,will  be  rela- 
tively small.  " 

Earnings  and  Working  ^ 
Conditions  ^ 

Wage  rates  for  .  vending  machine 
mechanics  ranged  from  $3.45  -  to 
$6.56  an  hour  in^  1976J  based  on 
information  from  a  small  number  of 
union  contracts.'  ' 

Most  vending  machine' mechanics 
work  8  hours  a  day,  5  days  a  week,  . 
and  receive  premium  pay  for*  over- 
time. Since  vending  machines  can  be 
operated  around  thetciock,  mechan- 
ics ^kOmetimes  work  at  night  and  on 
weekends  atid  holidays.  Some  union 
contracts  stipulate « higher  pay  for 
'*?iight\york  and  for  emergency  repair 
jobs  on  we^ends  and  . holidays. 

Vending  machine  repair  'shops 
generally  are  quiet,  well-lighted,  and 
have  adequate  workspace.  However, 
when  servicing  machines  on  location, 
mechanics  may  work  in  cramped* 
quarters,  such  as  passageways,  where 
pedestrran  traffic  is  heavy.  Repair 
work  is  relatively  safe,  although  me-  * 
chanics  are  subject  to«shop  hazards 
such  as  electrical  shocks  anl^  cuts 
from  sharp  tools  and  metal  objects. 

Many  vending  machine  mechanics 
employed  by,  large  companies  are 
members  of  the  International  Broth-  . 
erhood  of  TeSimsters,  Chauffeurs, 
WaYehousemen  and  H^elpers  of 
America: 


Sourcil]^  of^Addltldnal  ^ 
>  Information  \ 


Further  information  on^ab  oppor- 
tunities can  be  obtained  from  local 
vending  machine  operators  and  local 
;  offices  df  the  State  employment  ser- 
vice^.^;^r  general  information,  on 
^endin^machine  mechanics,  as  well 
as  a  list  ^f  schools  offering  courses  in 
vending  machine  mechanics,  write 
to:  * 

National^  Automatic  Merchandising  Associ- 
ation, 7  S.  Dearborn  St.,  Ghicago.  111. 
60603. 
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i     WATCH  REPAIRERS 
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liature  of  the  Work 


As  'the  paae  of  modern  living 
^c)uicf^ens,  people  become  more  con- 
'  sctous  of  time  and  jnore  dependent 
on  watchifes.  and  clocks  to  keep  ap- 
pointments and  complete  t^sks. 
Cleaning,  repairing,  and  adjusting 
these  devices  is  the  job  of  watch  re- 
pairers or,  as  they  are  frequently 
called,  watchmakers. 

When  a  watch  is  not  working  prop- 
erly, repairers  use.  tweezers,  screw- 
drivers, and  mother  tools  to  remove 
the  watch  from  its  case  and  disassem- 
ble  the  moVement.  With  the  aid  of  a 
'special  magnifyingTglass  called  a 
loupe,  they  carefully  examine  each 
part  of  the  met;hanism. 

Repairers  ma^  replace  the  main-^ 
J  spring  a^d  other  parts  of  the  winding 
mechanism  of  a  mechanical  watch  or 
the  battery  of  an  electronic  watch. 
They  may  adjust  improperly 'fitted 
wheels,  ^nd  replfice  broken  hartds  or 
a  cracked  watch  crystal.  Before  reas^f 
sembling  the  watch,  watch  repairers 
clean  and  oil  its  parts,  then  test  its 
accuracy  with  a  timing  machine. 

In  addition  to  handtoolsk' watch 
repajrers  use  timing  and  cjeaijing  ma- 
4:hines.  They  use 'electrical  tei^t 
equipment  when Tepairing^electropic 
watches  to  make  sure  th^  circuits 
work  properly.  >  ^ /  ' 

Watch  repairers  who  own  jewelry 
stores  may  do  jewelry  repair  and  sell 
watcheS'  jevyelry.  silve^ware^  and 
"Other  items.  They  also  rnay  hire  and 
supervise  sale'sclerks,  other  watch  re- 
pairers, and  jevfejers;  afrrange  win- 
dow displays;  purchase  goeds  to  be 
sold;  and  perform  other  ma^ 
duties.  ^ 

Plaices  of  Employment 

Abdut  21,000  persons  worked,  as 
watch  repairers  in  1976.  One-third 
vwere  self-employed.  Most  watch  re- 
pairers workofl  in  jewelry  stores  or 
-repair  sh^ops,  which  are  located 
thr'oughout  the-  country.  A  small 
number  had  Jobs  in  factories  that 
make<watches,  clocks,  or  other  preci- 
sion timing  instruments. 
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Wisconsin.  To  obtain  a  license,  re- 
paifers  must  pass  an  examination  de- 
signed to  test  th^ir  s^kill  with  tools 
and  their  knowle^e.  of  watch  con- 
struction and  repair. 

Watch  repairers  in  all  States  can  ' 
demonstrate  their  competence  by 
'  passings  certification  examinations^^ 
given  by  the  American  Watchmakers 
Institute.  Tests  are  given  for  the  title 
of  either  Certified  Watchmaker  or 
Certified  Master  Watchmaker.  An- 
nual voluntary  examinations  cover- 
ing new  phases  of  watchmaking  also 
are  offered,  and  those  who  pass  are 
given  a  plaque  Jf  recognition. 

A  person  planning  a  career  as  a 
watch  repairer  must  be  willing  to  sit 
for'^  long  periods  and  work  with  a 
minimum  of  supervision.  The  pre- 
cise and  delicate  nature  of  the  wbrk 
rea:Uires  [fatience  and  concentration. 
Sinice  a  watch  i%  simply  a  small  ma- 
chine, mechanical  aptitude  is  essen- 
tial. .Good  depth  perception  and  eye- 
^and  coordination  arie  .essential  in 
working  with  the  tiny  parts.  » 

Watch  rei5airers  who  have  suffi- 
cient experience  an'd  funds  may  open 
their  own  watch  repair  shops.  Watch  ^ 
repairers  also  may  open  th^ir  own 
jewelry  stores,  where  they  can,  in-  ^ 
-creasQ^heir  income  by  spelling  watch' 
es  and  other  merchandise  in  addition 
t9  ripairinfe  watches.  These  Stores  re- 
quire a  much  greater  fis^ncial  invest^- 
ment  than  do  repair  spops,  because 
mg  an  apprentice  r^^^^^^  inventory  of  expensive  Jnerchan- 
d^al  of  time;  for  thjs     dise'must.be  obtained. 

Employment  Outlook 

Employment  of  watcljj  repairers  is 
expected  to  grow  at  a  slower  rate 
than  the  average  for  all  occupations 
through  the  inid-1980's.  Most  j9b 
openings*will  result  from  the  need  to 
replace^*Xperienced  repairers  who 
retire,  die, ^  or  leave  the  occupation 
for^other  reasons.  Job  opportunities 
.should  be  veVy  good  ifoF^w^trained 
watch  repairers. 

Although  more  watches' will  be 
sold  afi  popL.<  ion  and  incomes  rise, 
many  VilJ  be  inexpensive  watches 
that.cosi  little  more  to  replace  than 
repair.  (Jonsequo^tly,  em{)loyment  is 
not  expected  to  keep  pace  with 
^rowtn  in  the  number  of  watches. 


Trainlngr^ther  Quellficatlons, 
and  Advancetnent 

Most  people  leaVn  the  trade  jn 
watch  repair  schools;  others  learn 
through  formal  apprenticesljip  or  inr* 
formal  on-the-joft  training  arran^ge- 
ments.    «  » 

There  generally  are  no  specific 
educational  requirements  for  en- 
trance into  Wl^tch  repair  schools  al- 
though most  students  are  high  school 
graduates.  Some  schools  test  a  stu- 
dent's mental  aptitude  and  manual 
dexterrty-^^'Most  schools  charge  tu- 
ition and  require  students  to  furnish 
their  dkvn  handtools.  Courses  last 
from  1  to  3  years  for  fulNtime  stu- 
dents. Students  learn  to  use  and 
care  for  the '^watch  repairer's  tools 
and  machines,  make  and  adjust  indi- 
vidual parts,  take  apart  and  reassem- 
ble various. kinds  of  watch  and  clock 
movements,  and  dia^jnose  and  solv^ 
repair  problems.  Some  schools  offer 
courses  on  repairing  unusual  types  of 
timepieces,  such  ^s  chronographs 
and  timers.  .  '  j 

Some  watdh  rep&irers  learn  the 
trade  through  formal  apprentice- 
'ships.  Apprentices  should  have  a 
high  school  diploma.  They  receive 
some  classroom  instruction  in  watch 
technology,  hawever,  most  of  their 
training  is  conducted  on-the-job.  Th'e 
training  is  structured  in  much  the 
san^e  way  as  the  technical  school 
courses.  Apprenticeships  last  3  to  4 
years.  Instructing 
-quires  a  gre^t 

reasdn  many  watch  repairers  are  fe 
lu9tant  to  emprloy  a  trainee.  Only  100 
apprenticeships  were  registered  with 
the  Department  of  Labor  in  1975. 

A  fe^w  wat<^h  repairers  acquire 
their  skills  through  informal  on-the- 
job  arrjiingements  with  experienced 
workers.  This  type  of  training  i3  less 
structured  than  a^renticeship,  and 
classroom  instruction  is  not  required. 
Train«;s  learn  by  observing  experi- 
enced rep^airers  and  by  performing 
simple  and  then  mo/e  complex  re- 
pairs. On-the-job  training  la^ts  longer 
than  technical  school  or  apprentice- 
ship. 

The  following  States  req^uire  watcH 
repairers'^tosobtain  a  license:  Florida, 
Indiana,  Iowa,  Kentucky,  Louisiana, 
-^Michigan^  Minnesota,  North  Caro- 
lina, Ndrth  Dakota,  Oregon,  and 
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Watch  iWpiir  work  r«quir«t  patlence«%nd  concantratfon. 


Fiirtnjerinore,  the  increasing  popular- 
ity of  solid-state  digital  watches  may' 
.lo>^r  the  need  for  watch  repairers. 
These  watches  have  no  moving  parts 
and  usually  are  serviced  by  factory 
technicians  instead  of  watch  repair- 
ers.  However,  in  recent  years  job 
openings  have  exceeded  the  number 
of  trained  workers  entering  the  occu- 
pation. If  this  gap  continues,  trained 
workers  should  find  jobs  readily 


available.  Opportunities  are  expect- 
ed to  be  particularly  good  for  gr^du- 
ates  who  have  had  training  in  repair- 
ihg  electronic  watches  because  these 
watches  are  growing  in  popularity. 

Earnings  and. Working 
p  Conditions 

Earnings  of  watch  repairers  in  en- 
try jobs  generally  ranged  from  about 


.$150  to  $200  for  a  40';h6ur  week  in 
1976,  based  on  the  limited  informa- 
,tion  available.    Experienced  watch 
repairers  working  in  retail  stores  and. 
repaif  shops  received  from  $275  to 
$350  for  a  40-haur  week'.  Some 
watch  riepairers  may  be  pai^i^'  com- 
/mission  based  oq  t«he  nUfnoer  of 
\4  watches  repaire(|.  Othec^  rent  space 
]  in  a  jewelry  store  set  up  a  repair  de- 
partment, and  split 'the  profits  with 
the  store  owner.  Watch  repairers 
who  are  p^id  commission  or  own 
their  own  businesses  can  earn  consid* 
erably  more  than  those  working  for  a 
salary. 

Watch  repairers  often  work  longer 
than,  the  standard  40-hour  week. 
Those  who  are  self-employed  or  lo- 
cated in  small  communities  often 
Work  a^8-hour  week  or  longer  The 
work  involves  little  physical  exertion, 
however,  and  generally  is  performed 
in  comfortable  surroundings. 

Sources  of  Additional  ^ 
Information 

For   information    about  training 
T^^ourses  and  watch  repairing  as  a  ca- 
reer, contact:  ''' 

American  Watchitiakers  Institute,  P.O.  Box 
1 101 1 ,  Cincinnati,  Ohio  4521 1. 
For  information  about' job  oppor- 
tunities in  retail  stores  contact: 

Retail  Jewelers  of  America,  Inc.,  10  Rooney  . 
Circle,  West  Orange,  N.J.  a7052. 

Further  information  about  work 

0  ' 

opportunities  or  training  in  this  trade 
alsd  is  available  f'rom  local  offTbes  of 
the  State  employment  service.  ^ 
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HEALTH  OCCUPATIONS 


Wheil  peopfe  are  sick  or  injured,  depends,  not  only  dn>4b^  iiumfeer 

*   having  health  serviceis  readily  avail-  of  people  employed  in  heSrabccu- 

able  becomes  very  important  to  .  pations,  but  also  on  their  geographic^ 

them.  The  availability  ofthese  servic-  distribution.  The  number  of  health 


Health  occupations,  1976 

5%  of  total  employment 
in  all  occupations 

{ 

Seven  nurses  are  employed  for  every  two' 
health  practitioners 


Distribution  of  employment  among  health  occupations,  1^76 

Nursing  occupa|ions  57% 

•  •  •  •  •  •••••• 


Health  practitioners  13% 
•  •  •  •  I 


Health  technologists, 
technicians,' and  assistants  ■  20^ 

Therapy  and  rehabilitation  2% 

i  I  . 

Source:  Bureau  of  Labor  Statistics 
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•  ••••••••••••  •  i 

iiriifimimiiiiiii 

Other  health  occupations  8% 

•  •  •  • 


1 


=  2% 


personnel  has  grown  very  rapidfy  in 
recent  years;  improving  their  distri- 
-butipn  remains  a  problem  that  is- 
being  ah^cked  on  the  national.  State, 
and  local  levels.       ^ . 

About  4.3  million  pebpliej^wprked. 
in  health-related  occupation^^n; 
1^76.  Besides  doctors,  nurses,  den- 
tists,  5Uid  therapists,  these  include  the 
behind-the-scenes  technologists, 
technicians,  administrators,  and  as- 
sistants. ' 

Registered,  nurses,  physicians, 
pharmacists,  and  dentists  constitute 
the  largest  professional  health  occu- 
pations. In  1976  employment  in 
these  occupations  raaged  from 
960,000  for  registered  nursdf  to 
112,000  for  dentists.  Professional 
health  occupations  also  include  other 
medical  practitioners— osteopathic 
physiciai^, ^chiropractors,  optom- 
etrists, podiatrists,  and  veterinarians. 
Therapists  (physical  therapists,  occu- 
pational therapists,  and  speech  pa- 
thologists and  audiologists)  and  ad- 
minis'trators  (health  services 
administrators  and  medical  record 
administrators)  also  are  profession^ 
health  workers,  as  are  dietitians. 

Other  health  service  workers  in- 
clude technicians  of  various  types, 
such  as  medical  technologist,  medi- 
cal X-ray  technician,  dental  hygien- 
ist,  and  dental  laboratory  technician. 
A  large  number— 1.5  million  — 
worked  as  practical  nurses  and  auxil- 
iary workers,  including  nursing  aides, 
orderlies,  hospital  attendants,  and 
psychiatric  assistants. 

Hospitals  employ  about  half  of  all 
workers  in  the  health  field.  Others 
work  in  clinics,  laboratories,  pharma- 
cies, nursing  homes,  public  health 
agencies,  mental  health  centers,  pri- 
vate offices,,,  and  patients'  homes. 
Health  workers  are  concentrated  in 
the  more  heavily  populated  and  pros- 
perous areas  of  the  Nation.  , 
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Training 

■  '  .  ■ 

The  educational  and  otherrequire- 

ments  for  work  in  the  health.field  ^are 
as  diverse  as. the  health  occupations 
themselv^.  For  example,  professipn- 
a!  health  \Vorkers— physicians,  den- 
tists, pharQiacists,  and  others — must 
complete  a  number  of  years  of  pre- 
professional  and  professional  college 
education  and  pass  a  State  licensing 
examination.  On  the  other  hand, 
some  health  service  occupations  can 
be  Entered  with  little  specialized 
training.  Many  community  and  ju- 
nior college^  offer  courses  to  prepare 
students  for  various  health  jobs.  In 
many  occupations  on-the-job  train- 
ing traditionally  has  been  the  means 
of  preparation,  but  employers  now 
prefer  persons  Who  have  completed  a 
formal  educatipnal  program. . 

Earnings 

Earnings  of  health  workers  range 
from  those  of  a  physician — the  high- 
est paid  occupation — to  those  of  a 
nursing  aide,  who  earns  only  three- 


fourths  of  the  average  for  all  nonsu- 
perVisory  workers  in  private  industry, 
6jjlcept  farming.  Earnings  for  the  oth- 
er health  occupations  that  can  be  en- 
tlred  with  up  to  2  years  of  formal 
training  are  about  the  same  as  the 
average.  People  in  health  occupa- 
tions that  require  graduation  from 
college  earn  from  one-and-a-quarter 
times  to  twice  these  average  earn- 
ings. Among  the  occupations  for 
which  average  yearly  earnings  are  re- 
ported in  the  Handbook,  the  top  15 
include  8  of  the  professional  health 
occupations,  including  all  6  medical 
practitioners. 

Outlook 

/  Employment  in  the  health  field  is 
expected  to  grow  much  faster  than^ 
the  average  for  all  occupations 
through  the  mid-1980's,  although  the 
rates  of  growth  will  differ  consider- 
ably among  individual  health  occu- 
pations. Among  the  factors  that  are 
expected  to  contribute  to  an  increase 
in  the  demand  for  health  care  are 


population  growth  and  the  public*s 
increasing  health  consciousness.  Ex- 
pansion of  coverage  under  prepay- 
ment programs  that  make  it  easier 
for  persons. to.  pay  for  hospitalization 
and  medical  care  also  will  contribute 
to  growth  in  tbis  field.  Other  open- 
ings will  be  created  each  year  by  the 
increasing  expenditures  by  Federal, , 
State,  and  local  governments  for 
health  care  and  services. 

In  addition  to  jobs  created  by  em- 
ployment growth^  many  new  workers 
will  be  needed  each  year  to  replace 
those  who  retire^.die,  or  leave  the 
field  for  other  reasons. 

Recent  expansion  of  training  pro- 
grams in  most  of  the  occupations  will 
add  to  the  supply  of  trained  health 
service  personnel.  The  employment 
outlook  in  the  various  occupations 
ranges  from  excellent  to  competitive, 
depending  on  the  balance  between 
the  supply  of  workers  and  expected 
openings.  See  the  individual  state- 
ments for  the  outlook  for  each  occu- 
pation. 
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DENTAL  OCCUPATIONS 


Proper  (}entaljcare  is  an  integral 
part  of  overall  health  care.  This  sec- 
tion focuses  on  the  dental  profession 
an^  the  three  dental  auxiliary  occu*, 
pations.  «> 

Dentists  examine  and  treat  patients 
for  oral  diseases  and  abnormalities, 
such  as  decayed  and  impacted  teeth. 
Most  dentists  are  general  practition- 
ers,'but  some  specialize  in  certain/' 
areas  of  dentistry^  st*ch  as  orthodon- 
tics Or  oral  sdrgery.  Other  dentists 
are  employed  in  teaching,  research, 
or  administration. 

Dental  hygienists  are  the  only  den- 
tal auxiliary  workers  required  by 
each  State  to  be  licensed.  They  scale, 
clean,  and  polish  teeth,  •expose  X- 
rays,  ^nd  instruct  patients  in  proper 
oral  hygiene.  f 
:  Dental  assistants  help  ^dentists 
while  they  are  working  with  patients. 
This  assistance  includes  things  such 
as^handing  the  dentist  the  necessary 
instruments,  keeping  the  patient's 
mouth  clear,  and  preparing  materials 
vfor  impressions  of  teeth.  They  also 


perform  non-chairside  duties  such  as 
keeping  Tj^cords,  receiving  patients, 
and  ordering  dental  supplies. 

Dental  laboratory  technicians  make 
various  dental  and  orthodontal  appli- 
ances, such  as  dentures  and  crowns, 
according  to  tht  models  and  insljuc^ 
tions  supplied  ^by  dentists.  Tl]iis  v/syrk 
requires  patience,' (minute  attention 
^  detail,  and  a  high  degree  of  man- 
ual dexterity.  Some  technicians  pre- 
pare all  kinds  of  dental  appliances, 
while  others  concentrate  in  certain 
areas  of  dental  laboratory  work,  such 
as  bridges  or  artificial  teethe 


DENTISTS 

(D.O.T.  072.108) 

Nature  of  the  Work 

Dentists  exaijrine  teeth  and  other 
tissues,  of  the  mouth  to  diagnose  dis- 


Growing  demand  for  dentists'  services. and 
expanded  use  of  auxiliary  workers  will  create 
good  job  opportunities  in  dental  occupations 


Average  annual  openings,  1976-85  (In  thousands) 


Source:  Bureau  of  Labor  Statist  let 


Replacement 


About  9  out  of  •very  10  dtntitts  art  In 
private  practice. 

eases  or  abnormalities.  They  take'-^it- 
;  rays,  fiH.  cayities,  straighten  teeth, 
and  l^eat  gum  di^ases.  Dentists  ex- 
tract teeth  and  substitute  artificial 
dentures  designed  for  the  indiyidu^al 
patient.  They  also  perform  corrective 
surgery  of  the  gums,  and  suppbrting 
ones.  In  addition,  they  may  clean 
teeth. 

Dentists  spend  most  of  their  time 
ith  patients,  but  may  devote  ^ome 
time  to  labor^ory  work  such  as  mak- 
ing dentures  and  inlays.  Most  den- 
.  tists,  however— ^particularly  those  in 
large  cities— sji.nd  their  laboratory 
work  to  commercial  firms.  Some 
dentists  also  emploVdental  hygienists 
to  clean  patientsVti^«;JJ)>^hd  provide 
instruction  for  p^atifent  §elf-care.  (See 
statement  on  dental  hygienists.)^ 
They  alsg  /fnay  employ  other  assis-  ' 
jants  who  ^perform  office  wdrk,  assist 
in  **chairside*'  duties^  and  provide 
therapeutic  services  under  the  aiper- 
vision  of  the  dentiPt.:,--  / 

Most  (jentists  aPc  cgeneral  practi- 
tioners whp  provide  rn^ny  types  of 
dental  care;  about  10  j^ercent  are 
specialisits.  The  largest  group  of  spe- 
cialist's are.  orthodontists,  whp 
straighten  teeth. 'The  n^xt  largest 
y  group,  oral  surgeons,  operate  on, the 
mouth  and  jaws.  The  remainder  spe- 
cialize in  pedodontics' (dentistry  for  i 
,  children )i;  periodontics  (treating  the» 
gums);  prosthodontics  (makjng  artiV 
ficial  teeth  or  dentures);  endodontics 
(root  canal  therapy);  public  health 
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dentistry;  and  oral  pathology  (diseas- 
es of  the  mbuth).  '  " 

About  4  percent  of  all  dentists 
teach  in  dentaj  schools,  do  research, 
or  administer  dental  health  programs 
on  a  full-time  basis.  Many  dentists  in 
.  private  practice  do  this  work  on  a 
part-time  basis. 

Places  of  Employment 

i 

'^'About  112,000' dentists  were  at  A 
work  in  the  Onited  State*  in  1976-^^9  ^, 
of  every  1 0  were  in  private  practice. 
About  5,000  served  as  commissioned 
officers  in  the  Armed  Forces,  and 
about  1,400  worked  m  other  types  of 
"Federal  Government  positions — 
chiefly  in  the  hospitaW^and  clinics  of 
the  Veterans  Admini^ration  and  the 
Public  Health\Servic 

Tralnlngi  Other  Qukljflcatlons, 
end  Advancement 

A  license  to  practice  dentistry  is 
required  in  all  States  and  the  District 
of  Columbia.  To  qualify  for  a  license 
in  most  States,  a  candidate  must  bie  a 
.graduate  of  a  dental  school  approved 

,  by  the'American'Dental  Association 
and  pass  written  and  practical  exami- 
nations. In  1976,  candidates  in  48 
States  and  the  District  of  Columbia 
could  fulfill  part  of  the  State  licens-' 
ing  requirements  by  pas&ing'a  written 
examination  given  b^the  National  . 
Board  of  Dental  Examiner^.  Most 
;State  licenses  permit  dentists  to  eri- 
'gagd  in  both  general  and  specialized 
practice.  In  14  States^  however/ a  . 
dentist  cannot  be  licensed  as  a  **spe- 
clali^''  with6ut  having  2  or  3  years  of 
graduate  education  and,  in^some 
cases,  passing  a  special.  St^Ute  exanii- 
ftationh*4«-<the  other  36  spates,  the 
extjra  eckication  also  is  ne^ssary,  but 
a  specialist's  practice  is  regulated  by 
tile  dental  profession,  not  the  State 
licensing  authority.  In  order  to  prac- 
tice in  a  different  State,  a  licen^d 
dentist  usually  must  -pass  the  Sjate's 
examination.  However,  at  least  21  . 
States, grant  licenses  without  fucther 

^-exajj^ination  t®  dentists  already  li- 
cehsed  in  other  States  on  the  basis  of 

/<neir  credentials.  Dentists  who  want 
to  teach  or  cfo  reseairch  usually  spend. 
in_additional  2  to  4  years*  in  ad- 
vance^ de^iita]  training  in  programs 
operated  by  dental  schools,  hospitals. 


and  other  institutions  of  higher  edu- 
cation, ,  * 

Dental  colleges  require  from  2. to  4 
years  oft^redental  education.  How- 
ever, of  those  students  entering  den- 
tal sci^ool  ii>  1976,  85  percent  had  a 
baccalaureate  or^  master's  degree. 
Predental  education  must  include 
courses  in  the  sciences  and  human- 
ities. .  . 

Competition  i§  keen  for  admission 
.^tp  dental  schools.  In  selecting  stu- 
dents, schools  give  considerable^ 
weight  to  college  grades  and  the 
arrrount  of  college  education.  In  addi- 
tion,.all  dental  schools  participate  in 
a  nationwide  admission  testing  pro- 
gram, and  scores  earned  on  these 
tests  are  considered  along  with  inform 
mation  gathered  about  the  applicant 
through  recommendations  and  inter- 
views. Many  ^tate-supported  dental 
schools  al^  give  preference  to  resi- 
dents of  their  particular  States. 

Dental  school  training  generally 
lasts  4  academic  years  although  some 
institutions  condense; this  into  3  cal- 
endar years.  Studies  begin  with-  an 
emphasis  on  classroom  instruction 
and  laboratory  work  in  basic  sciences 
such  as  anatomy,  microbiology,, bio- 
chemistry, and  physiology.  Courses 
in  clinical  sciences  and  preclinical 
technique  also  are  provided  at  this 
time. -The  last  2  years  are  spent  chief- 
ly in  a  dental  clinic^treating  patiei^ts. 
V  The  degree  of  Doctor  of  Dental 
Surgery  (D.D.S.)  is  awarded  by  most 
dentaK  colleges.  An  equivalent  de- 
gree. Doctor  of  Dental  Medicine 
(D.M.p.l,  IS  conferred  by  1 9 
school.s.. 

Dental  education  is  very  costly  be- 
cause of  the  length  of  time  required 
to  earn  the  dental  degree.  However, 
Federaf  funds  provide  a  liittted  num- 
ber of  joans  for  dental  students,  and  a 
limited  number  of  scholarships  are 
aa|jiy|ble  for  qualifying  students  who 
agHK^o  a  minimum  of  2  years*  Fed- 
eral service. 

The  profession  of  dentistry  re- 
quires both  manual  skills  and  a  hfgh 
leve)-  of-^iagnostic  ability.  Oentists 
should  have  good  ^sual  memory,  ex- 
cellent judgment  of  splice  and  shape, 
a^d  a  hi^h  degree  of  manual  dexter- 
ity, as  well  as  scientific  ability-^Good 
business  /sense,  self-djsciplin^r  and 
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the  ability  to  instill  confidence  are 
helpful  for  ;5uccess*  in  private  prac- 
tice. High  school  students  who  want 
to  become  dentists  are  advised  to 
take  courses  in  biology,  chemistry, 
health,  and  mathematics. 

Most  dental  graduates  open  theii^ 
own  "offices  or  purchase  established" 
practic.es.  Some  start  in  pfactice  with 
established  dentists, no  gain  experi- 
ence and  to  save  the  money  required 
to  equip  an  office;  others  may  enter- 
residency  training  programs  in  ap-  • 
proved  hospitals.  Dentists  who  enter 
the  Arme^J  Forces  are  commissioned 
.as  captains  in  the  Army  and  Air 
Force  and  as  lieutenants  in  the  Navy. 
Graduate^  of  recognized  dental 
schools  are  eligible  for  f;eder^il  Civil  / 
Service  positions  jand  for  commis- 
sions (equivalentto  lieutenants  in  the 
Navy)  in  the  U.S.  Public  Health  Ser- 
vice. 

Employment  Outlook 

Employment  opportunities  for 
dentists  are  expected  to  be  very  good  ^ 
through  the  mid- 1 980's.  Dental 
school  enrollments  have  grown  in 
recent  years  because  of  federally  as- 
sisted  construction  of  additional  .  » 
training  facilities^  Ho^vever,  unless 
schools  expand  beyond  present  lev- 
els, the  number  of  new  entrants  tp 
the  field  ii  expected  to  fall  short  of 
the  number  needed  to  fill  openings 
created  by  growth  of  the. occupation 
and  by  death  or  retirement  from,  the 
.profession"  V 

Einployment  of  dentists  is  expect- 
ed to  grdw  arbout  as  fast  as  the  aver-  ' 
age  for  alfoccup^tions  due  to  pppu-  | 
lation  growth,  increased  awareness  / 
that  regular  dental  care  helps  prevent  9 
and  control  dental  diseases,  and  th^ 
expansion  of  prepayment  arrange-'* 
ments,  x^hich  make  it  easier  for  p/so- 
pie  to  afford  dental  services.'  Fluori- 
dation of  community  water  supplies 
and  improved  dental  hygiene 
prevent  soipe  tooth  and  gum  dispr- 
dfers,  and  preserve  teeth  that  mi^nt  ^ 
.W^erwise  be  extracted.  However,\-^"' 
Viince  the  preserved  tel^th  will  need 
jcare  in  the  future,  these  measures  ( 
nri^y  Ihcrease  rather  than,  decrease 
the  demand  for  dentat^are.  Similar-    '  > 
ly*  wbile^new  techniques,  eq.uipment, 
lEind  c(rugs,  as  well  as  the  qf;panded 
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.  use  of  dental  hygienists,  assistiatits, 
aiid  laboratory  technicians  should 
enable  individual  dentists  to  care  jfor 
more  patients,  these  developments 
are  not  expected  to  offiset  the  need 
for  niore  dentist|. 

'  There  will  c6ntin^e  to  be  a  need 
for  dentists  to  administer  dental  pub- 
lic health  programs  and  teach  in  den- 
tal colleges.  Also,  many  dentists  will 
continue  to  serve  in  the.  Armed 
Forces. 


Earnings  and  Working 
Conditions 

Daring  the  first  year  or  two  of 
practice,  dentists  often  earn  little 
more  than  the  minimum  needed  to 
cover  expenses,  but  their  earnings 
usually  rise  rapidly  as  their  practice 
develops.  Specialists  generally  earn  ^ 
considerably  more  than  general  prac- 
titioners. The  average  income  of  den- 
tists in  1976  was  about  $39,500  a 
year,  according  to  the  limited  infor- 
mation available.  In  the  Federal  Gov- 
ernment, new  graduates  of  dpntal 
schools  could  expect  to  stiart  at 
$I  7,05^a  year  in  1977.  Experienced 
dentistsW>rlcing  for  the  Federal  Gov- 
ernment in  1977  earned  average  an- 
nual salaries  of  $31,600,  with  some 
earning  as  much  as  $39,600  a*year. 

Location  is  one  of  the  major  fac- 
tors, affecting  the  income  of  dentists 
who  open  their  own  offices.  For  ex- 
ample, in  high-income  urban  areas, 
dental  services  are  in  great  demand; 
howfeyer;  a  practice  can  "be  devel- 
oped most  quickly  in  small  towns, 
where  new  dentists  easpy  becogae 
known  and  where  the^may  face  les^ 
competition  from' established  practi- 
tioner^. Although  the  iiicome  from 
practice  in  small  towns  may  rise  rap- 
idly at  first,  over  the, long  run  the 
level  of  darnings,  like  the  cost^of  liv- 
ing, may  be  loWer  than  it  is  in  larger 
communities.  ' 

\fost^  dental  offices  are  open  5\ 
days  ^^eelc*  and  some  c(enti$ts  have 
evening  ^hours.  Dentists  lAjially-  woric 
between  ,40  and  45  (hours  a  weekr, 
although  many  spendXtmire  than  50- 
hours  a  week  inj,the.offic«^^Den^ists  * 
often  work  feww,  hours  as 'they  grow 
older,  and  a 'considerable^  nuAlber 
continue  in  part-time  practjce*  well 
beyond  the  usual  retirement, age.: 


Sources  of  Additiohar 
Information 

Person^  who  wish  to  practice  ij?f  a 
given  State  should  obtain  the 
quirementf  for  lice^ure  fropi  the^ 
board  pf  dental  examioejs  of  that 
State.  Lists  of  Stkte  boards  and  of 
accredited  d^ntal'/schools,  as  well  as 
information  on  defttistry  as  a  career, 
is  available  from:  ^ 

AiTierican  Dental  Association,  Council  on 
Dental  J  Education,.  S-f  I   East  Chicago 
.  Ave.,  Chicago.  III.  6061,1. 

America>i  A'ssociation  of  Dental  Schools, 
1625  Massachusetts  Ave?.  NW.,  Washing- 
,    ton,  D.C.  20036.         r  ^ 

fnformation  on  dentistry' as  a  ca- 
reer also  is  available  from:. 

Division  of  Dentistry,  Public  Health  Service, 
U.S.  Department  of  Health,  Education, 
ahd  Welfare,  9000' Rock ville  Pike,  Be- 
thesda,  Md.  20014. 

StudD^nts  should  contact  the  direc- 
tor of  student  fii^ancial  aid  at  the 
school  they  attend  for  information 
about  Federal  or  other  loans  arid 
scholarships.  ^ 


DENTAL  ASSISTArlrS 

*  -r 

(D.O.T.  079.378) 

Nature  of  the  Work 

Deiital  assistant^  work  with  den-  . 
tists  as  they  examine  and  treat  p^-^* 
tients.  The  assistant  makes  the  pa- 
tients comfortable  in  the  dental 
chair,  prepares  them  for  treatment, 
and  obtains  theic> dental  records.  The* 
assistant  hands  the  dentist  the  proper 
ipstruments^and  materials  and  keeps 
the  patient's  mouth  clear  by  using 
suction  or  other/d^evice^.  .Dental  as- 
sistants prepare  materials  for  making 
impression^  and  restorations  anc|  ex- 
p6se  radiographs  gnd  process  dental 
X-ray  film  as  directed,  by  thp  dentist. 
They  also  provide  oral  health  instruc- 
tion and  prepare  instruments  for  ster- 
Lli-z^on.        *  ,) 
/  Dental  assistants  perform  a  variety^ 
of  duties  that '  do  not  require  the 
dentj^st  'S  professionaf  knovjle^ige  and  • 
skill.  Some^sfstants  make  c^sts  of 
the  teeth  and  ^mouth  frqm  impres- 
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ns  taken  by  the  dentist.  These 
ts  are  us^d  by  dentists  and  techni-* 
s  to  make  dei^tures.  In  some 
States,  assistants  apply  medicaments 
to  the  teeth  and  oral  tissue,  remove 
used  in  the  filling  pro- 
cess  froiti  surftces  of  the  teethj  and 
place  rubber  dams  oiv  the  teeth  to 
isolate  them  for  individual  treatment. 
Some  dental  assistants  manage  the 
office  and  arrange  and  confirm  ap- 
pointments, receive  patients,  keep 
treatment  reccKds,  send  bills,  receive' 
payments,  an()  prder  dental  supplies 
and  materials. 

The  work  of  the''  dental  assistant 
should  not  be  confused  with  that  of 
the  dental  hygienist,  who  must  be 
licensed  to  scale  and  polish  the  teeth. 
(See  statement  on  dental  hygienists 
else]|||pjBre  in  the  Handbook.) 


Plaoes  df 


Employ 


ment 


Nearly  135,000  persons  worked  as 
dental  assistants  in  1976;  about  1  out 
of  1 0  work  part  time. 

Most  dental  assistants  work  in  pri- 
vate dental  ofpces,  either  forUidivid- 
ual  dentists  Oir  for  groups  of^en tists. 
Many  of  the  remainder  work  in  den- 
tal school's,  hospital  dental  depart-^ 
ments.  State  and  locaPpttbHcTiealth 
departments,  or  private  clinics.  The 
Federal  Government  employs  dental 
assistants,  chiefly  in  /the  Public 
Health  Service,  the  Vetentns  Admin- 
istration',^d  the  Armed  Fprces.. 

■  \> 

Tralnlng;;tOther  Qualifications, 
ano^dvancement 

Most  dental  assistants  learn  thejr 
skilh.on  the  job.  An  increasing  norii- 
ber,  nowever,  are  tr?iin  formal 
post-high  school  progl^ims.  About 
280  such  programs  were  accredited 
by  the  Atmerican  Dental  Association 
(ApA)Tn  1976. 

Most  postrhigh  school  courses  in 
dental  assisting  are  giVeh  in  junior 
and  community  colleges  or  in  voca-  . 
tional  or  technical  schools.  More 
than  three-fourths  of  these^programs 
take  1  year  to  complete  and  lead  to  a 
certificate  on  diploma.  Graduates  of 
2-year  programs  offered  in  junior, 
and  community  coHeges  earn  aiy  as;^ 
sociate  degree  upon  completion  of 
.specialized  tftaining  and  liberal  arts 
courses.  The  m  in  im  u  m .  req  uiremeni 
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Mott  d«ntal  itslstants  laarn  their  sKlils  on  the  Job. 


for  any  of  these  programs  is  a  high. 
^  school  diploma  pr  its  equivalent. 
&q[me  school^  also  require  typing  or  a 
yscience  couobi^^for  admission.  AN 
r  though  ao me  private  schools  offer  4- 
'  to  6-month  courses  in  dental  assist- 
ing, Jbese  are  not  accredited  by  the 
dental  profession.  Those'  receiving 
dental  assistant  training  in  the  Armed 
Forces  usually  qualify,  for  civilian' 
jobs  as  dental  assistants. 

}iigh  school  students  interested  in 
careers  as  Cental  assistants  shouId\ 
take  courses  in  biology,  chemistry, 
health,  typing,  and  office  practices. 

Approved  dental  assisting  curricu- 
fums  include  classroom  and  laborato- 
,ry  instruction  in  skills  and  related 
^eory.  Trainees  get  practical  experi- 
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ence  in  affiliated  dei'ntal  schools,  lo- 
cal clinics,  or  selected  dental  offices. 

A  correspondence  course  accred;; 
ited  by  the  American  Dental  Associ- 
ations available  for  employed  dental 
assistants  who  are  learning  on  the  job 
or  who  otherwise  are  unable  to  par- 
-ticipate  in  regular  dental  assisting 
programs  on  a  full-time  basis.  The 
correspondence  program  is  equiv- 
alent tOs.1  academic  yeanof  study,  but 
generally  requires  about  2  years  to 
cofnplele. 

Graduates  of  accredited  .dental 
assistant  programs  who  successfully 
complete  an  examination  adminis- 
tered by  the  Ceftifying  Board  of  the 
American  Dehtal  Assistants  Associ- 
ation become  Certified  Dental  Assis- 


tants.  Certification  is  acknowledge^ 
men|  of  an  assistant's  qualifications 
but  is  not  generally  required  for  em- 
ployment. 

After  working  as  dental  assistants, 
some  individuals  seek  to  acquire 
skills  and  qualifications  for  practic- 
ing as  dental  hygienists.  Prospective 
dental  assistants  who  fbresee  this 
possibility  should  plan  carefully  since. 
credit  earned  in  a  dientah  assistant 
program  often  is^nqt  applicable, 
toward  requirements  for  a  dental  hy- 
giene certificate.  Some  dental  assis- 
tants become  sales  representatives 
for  firms  that  manufacture  dei^tal 
products.  ^  ^ 

Employment  Outlook 

Emplpyment  ^ppportunitiej 
dental  assistants  are  e^pec^^ 
excellent  tm-qugh  th^  mid-I9| 
pecially  fofir graduates  of  academic 
programs  in  dental  assisting.  Part- 
time  opportunities  also  will  be  very 
favorable. 

Emprpyment  of  dent&I  assistants  is 
expected  to  grow  much  faster  than 
the    averagie ;  foK  all  occupations, 
largely  because  recent  graduates  of 
dental' schools  have  been  taught  to 
use  assistants  in  their  practice.  The 
Increase  in  the  demand  for  dental 
services 'which  stems  from  popula-' 
tion  growth,  a  growing  ^waren^s^of 
the  importance  of  regular  dental 
care,  and  thp  incrieasing  ability  of 
people  ^o  |Day  for  care /also  will- con- 
tribute to  the  demand^for  dental  as- 
sistants. Fdr  example^  increased  par-  , 
ticipation  in  dental/prepayment  plans 
and  public  programs  such  as  Medi- 
caid bring  dental  services  within  the 
reach  of  many  who  oduI^Kot  afford 
them  otherwise.  •  .  ,  ^ 

In  addi^n  to  job  openings  created  . 
by  growth  in  the  demand  for  denial  - 
assistants,   thousands   of  assistants 
also  wilF  be  required  each  year  to 
replace  those  who  leave  the  field. 

Earnings  and  Working 
Conditions  * 

Salary  depends  largely  on  thetassis- 
tant*s  education  ^d  experience,  the, 
duties  and  responsibilitfes  attached  ^ 
to  the  particular  job,  and  geographic 
'  location. 


DENTAL  OCCl^ATIpNS  , 

/  .  •  \,  .  . 

In  the  Federal  Government,  expe-    may  perform- pre^ventive  and  thera- 
rience  and  the  amount  and  type  of    .peutic  services  und^f  the  supervision 
education  determine  entrance  sala-  rjbf  the  defntist.  Specific  responsibil-' 
ries.  In  1977,  a  high  school  graduate  (  ities  of  the  hygienist  vary,  depending 
who  had  6  months  of  general  experi-  \ 
ence  started  at  $7,408  a  year;  gradu- 
ates of  an  ADA-approved  I '-year 
training  program  who  had  an  addi- 
tional year  of  general  experience' 
could  expect  to  start  at  $8,316  a 
year.  In  general^  experienced  dental 
assistants  working  for  the  Federal 
Government  in  1977  earned  average 
annual  salaries  of  $9,1  OOt. 

Although  the'  40-hotir  workweek 
prevails  fofr  dental  assistants,  the 
schedule  is  likeiy  to  inclui^^ork  on 
r  Saturday.  A.2-  o^S-week  pa^d  vaca- 
ttcin  is  common.  Some  dentists  pro^ 
vide  Aick  leave  and.  other  benefits. 
Denpl  assistants  who  work  for  th/e 
Federal  Government  receive  tne  ^ 
same  empft^ye^  benefits  as  other 
Federal  workers. 

Dental  assistants  worli^in  a  well- 
lighted,  cle^n  environment.  They 
must  be  careful  in  handling  radio- 
graphic dnd  other  equipment. 

Sources  of  Add^flai^ 
lnformatl<mxL->' 

Information  about  career  opportu; 
nities,  scholarships,  accredited  den- 
tal assistant  programs,  includ in jg  the 
correspondence  pfo^'&m,  and  re-  . 
quirements  for  certificatidn  is  avail- 
able from: 

American  Dental  Assistants  Association.  211 
E.  Chicago  Ave.,  Chicago.  111.  6061  \. 

OtheY  material  on  opportunities 
for  dental  assistants  is  available  fr6m:  ^ 

Division  of  Dcntistiy.  PiiWic  Health  S^rvif  e. 

U.S.  Dcpartmertt  of  Flealth,  ^Education. 
•  ^   and  Welfare.  9000.  /^ockyille  Pike,  Be- 
thcsda,  Md.  20014."        ^  , 
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on  the  law  of  the  State  where  the 
hygienist  is  employed,  but  may.  in- 
clude: removing  deposits  and  stains 
from  patients*  teeth;  providing  in- 


DENTAL  HYGI^NISTS 

(D.O.T..078.368)  ' 

Nature  of  the  Work 

Dental  hygienists  are  oral  health 
cli^iicians  and  eduoatoVs  who  Help 
the  public  develop  an'df  maintain 
good  oral  health.  As  members  of  the 
dental  health  team,  dehtal  hygienists 


Pental  hygjenlstt  must  b«  llcsnssd. 
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structions  for jjatient  self-care,  and  the  State  licensing  requirements  by 
dietetic  and  nutritional  counseling;  passing  a  written  examination  given 
and  the  applicatioif  of  me^ine  for  by  the  National  Board  of  Dental  Ex- 
the  prevention  of  tooth  deca^.  They  aminers.  Few  States  permit  dental 
take  medical  and  dpntal  histofies,  ex-^hygienikts  licensed  in  other  States  to 
pose  and  develop  ddhtal  X-ray  films,     practice  in  their  jurisdictions  wltly^t 


mak^  modql.impressions  of  teeth  for 
study,  and  prepare  other,  diagnostic 
,  aids  tor  use  by  the  dentist.  Pain  con- 
^*^troI  and  restorative  procedures  also 
may  be  performed  by  dental  hygien- 
ists  in  some  States. 

Dental  hygienists  who  ♦work  in 
school  systems  serve  in  several  ca- 
pacities. Clinical  functions  include: 
examin^on  of  childr-en*s  teeth,  as- 
sistance to  the  dentist  in  determining 
the  dental  treatment  needed,  and  re- 
porting-of  their  findings  to  parents. 
They 'klso  scale  and  polish  teeth  and 
give  instruction  on  proper  mouth 
care.  In  addition,  they  develop  class- 
-room or  assembly  programs  on  oral 
^  health.  * 

A  few  dental  hygienists  assist  in 
research  projects.* Those  having  ad- 
„  vanced  training  may  te^c^h  in  schools 
,  of  dental  hygiene. 


Iace8  of  Employment 


Nearly  27,000  persons  worked  as 
dental  hygienists  in  1976.  Many  are 
employed  part  tim6.  Most/work  in 
private, -dental  office*.  Public  health 
agencies,  school  systems,  industrial 
plants,  clinics,  hospitals,  der/tal  hy- 
gien e  schoo Is .the  . Ej^jj^jil.  t)ov-' 
ernment  are  oithct-sourciS^jot'^r^-^ 

^  jployment  for  dental  hygienists. "Some 
wh6  are  graduates  of  bache1or*s^q-^ 

»  gree  programs  are  commissioned  of- 

«  ficers  in  the  Armed  Forces. 

j% 

Training  and  Other 
^  Qualifications  . 

Dental  hygienists  must  b^licensed. 
To  obtain  a  license  ,in  most  States^  a 
candidate  must  be^a' graduate  oCidp  ' 
accredited  dental  hygiene ^sc;iJopl  and' 
^pass  both  a  written  and  clinical  ex- 
anMnatiDn'.  For  the  clinical  examina- 
tion, the-applicantJs  required  \o  per- 
form dental  hygiene  procedures, 
^uch  as  removing  deposits  and  stains 
from  a  patient*s;teeth.  In  1976,  can- 
diaates  in  48  States  ^ntt- the  District 
o^Coliimbia  could  c(JJnplete  part  of 
/       4L      Q  . 


further  examination. 

In  1976,  182  schools  of  dental 
.  hygiene  ih  the  United  States  were 
accredited  by  the  American  Dental 
Association.  Mo^t  programs  grant  an 
^associate  degree;  others  lead  to  .a 
bachelor's  degre?,  Some  institution^ 
oJFfer  both  types  of  programs.  Eigh- 
feen  schools  offer  master's  degree 
programs  in  dental  hygiene  or  related 
fields^  ' 

Completion  of  ^kn  associate  degree 
program  usually  re  sufficient  for  the 
dental  hygienisl  who  wants  to  prac- 
tice in'a  private  dental  office..  In  or- 
der to  do  research,  teach,  and  work 
in  public  or  school  health  programs^ 
at  least  a  baccalaureate  degree  usual- 
ly is  required.  Dental  hygienists  with 
a  master's  degree  work  as  teachers  or 
administrators  in  dental  hygiene  arid 
dental  assisting', training  programs, 
public  health  agencies,  and  in  aksoci- 
ated  research, 

.Competition  is  keen  for  admission 
to  dental  hygiene  scHooIs.  The  mini- 
mum' requirement  for  admission  to  a 
school  of  dental  hygiene  is  gradu- 
ation from  high  school.  SeVeral 
schools  th^t  offer  the  bachelor's  de- 
,  gr^e  admit  students  to  the  deptaljvy^- 
glepie  progVaiD  onlj^'aJfcSi^ffiey^^ve 
^t5>ll^let^  2  years  of  college.  Many 
-<gS^9bls  aUa-requi;;e  that  applicants 
ta^  aj»^rj>titude  test  given  by  the 
.-A^rjericati  Dental  Hygienists'  Associ- 
ation; Dental  hygjene  training  given 
in  the  Armed  FoFces  ^)es  not  fully 
prepare  one  to  pass  the  licensing 
exam,  hut  cfdditfpr  that  training  may 
be  gira  nte(i  to  tnose  who  seek  admis- 
sion to  accrjedited  dent^l^hygiene 

^'>^S^!'  '^'^"'""^  in  a  dental  hygiene 
'p/«?i^ani^(;:onsists  of  courses  in  the 
basiclsciences,  dental  sciences,  clini^ 
cal  science,  and  liberal  arts.  These 
schools  offer  laboratory,  clinical,  and 
classroom  instruction  ii>  sujjjects 
such  as  anatomy,  physiology,  chemis-« 
try,  pharmacology,  nulrition,  histdl- 
^y  (the  study  of  tissue" structure). 


periodontology  (the  study  of  gum 
diseaseis),  dental  materials,  and  clini- 
cal dental  hygiene. 
.  People  who  want  to  become  dental 
hygienists  should- be  those  who  enjoy 
wprking  with  others.  The  ability  to 
put  patients  at  ease  is  helpful.  Per- 
sonal neatness  and  cleanliness,  man- 
ual dexterity,  and  good  health  also 
are  important  qualities.  Among  the 
courses  recommended  for  hfgh 
school  students  ii|^terested  in  careeus 
in  this  occupation  are  biology, 
health,  chemistry,  speech,  a n'd 
mathematics.       .  " 

Employment  Outlook 

Employment  opportunities  for 
dental  hygienists  are  "expected  to  Jt^e 
:^ood  through  the  mid-l98<p's.  u/^ 
spite  an  a^iticipated  rise  in  the 'num- 
ber of  graduates  from  schools  of  Ren- 
tal hygijene,  the  .demand  \%  expected 
rto  be  gre^tfer  than  the  number  avail- 
able for  e^nployment  if  recent  trends 
^  in  .enrollments  continue.  There  a^so 
should  be  very  good  dppo^tunities 
for  those  desiring  part-tjjjffe  employ- 
ment, antj  for  those  willing  to  work  in 
rural  areas. 

Employment  ofdental  hygienists  is 
expected  to  grow  much  faster  than 
the  average  for  all  occupatig^rtsr  be- 
cause of  an  expanding 'population 
.and  the  growing  awareness  of  the  im-  • 
portancd^  of  regular  dental  care.  In- 
,^r§jase^i  participation  in  dental  pre- 
fgayment  plans  arid  more  grou^) 
practice  among  dentists  should  rtesult 
in  new  jobs  for  dentaj  hygienists. 
Dental  care  progr-ams  for  children 
also  may  lead  to  more  emplo'yment 
opportunities  in  this  field. 

Earnlr^a  anij  JVorkIng 
:CoSic(fftj*n» 

Earnings  of  dental  hygienists  are 
affected  by  the  type  of  employer, 
education  and  experience  of  the  indi-  - 
vidual  hygienis^  and  the  geographic 
location.  Dental  hygienists  who  work 
in  private'  dental  offices  usually  are 
salaried  employees,  afthough  some 
^re  paid  a  cOnxriiission  for  work  per- 
formed, or  s^combination  of  salary 
and  commission. 

Pental  hygienists  working  full  time  . 
in   private   offices  ^earned  average 
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salaries  of  about:  $  1 2,900  a  year  in 
1976,  according  to  the  limited  data 
avaijabie.  This  salary  was  slightly 
abojA|H|^  average  foV  all  nonsupervi- 
sory . in  private  industry^-ex- 
cept  firming.  In  1977,  the  Federal 
G'overtffiient  paid  dental  hygienists 
Iwith  no  experience  starting  salaries 
o($8,316  a  ye^r.  E>cperie.nced  dental 
hygienists  working  for  the  Federal 
'  Government  earneci  average  annual 
salaries  of  $10,500. 

Dental  ^hygienists  employed  full 
time  in  private  pffices  usually  worked 
between  35  and  40  hours^a  week. 
They  may  work  on  Saturdays  or  dur- 
ing evening  hours.  Some  hygienists 
worl^  for  two  dentists  or  more. 

Dental  hygienists  usually  work  in 
clean,  well-lighted  offices.  Important 
health  ptotections  for  persons  in  this 
occupation  are  regular  medical 
checkups  and  strict  adherence  to  es- 
tilblisheid  procedures  for  using  X-ray 
ec^ut^metit  and  for  disinfection. 

Dental  liygienists^  whq  work  fdr 
school  systems,  health  agencies,  and 
the  Federal  or*"  State  governments 
have  the  same  hours,  ^vacation,  SK;k 
leave,  retirement,  and  jfiealth  insur- 
ance benefits  as  other"  workers  in 
these!  organizations. 

Sources  of  Additional 
Information 

/  For  ifilifrmation  about  ac 
programs  and.  the  educati 
quitpments  to  enter  this  oc 
contact:  .—  . 

OflTice  of  Education.  American  Dental  Hygien" 
ists'  Association.  211  E.  Chicago  Ave.. 
Chicago.  III.  60611.  '  ' 

Other  i^fateriaj  on  opportunities^ 
for  dental  hygienists  is  available' 
from:  °  .    '  : 

Division  of  Dentistry.^  Public  Health  Service. 
U.S.  Department^  of  Healths  EducAt^on, 
and  Welfare,  9000  Rockville% Pike,  Be-, 
thesjja,  Md.  20014.  ^  ^  - 

*  ^  The  State  Bo^rd  of'Dental  Exa^-» 
iners  in  each  State,  or  the  JsJationa! 
Board  of  D.efttal  Examiners,  21  1  E. 
Chicago  Ave,,  Chicago,  111,  60614^ 
can  supply  information  on  licensing  . 
requirements.  i  '/       ":  *.  - 


DENTAL  LABORATORY 
TECHNICIANS 

(D.Q.T.  712.381 ) 

^  . 

Nature  of  the  Work 

■  f- 

DentaP  laboratory  technicians 
make  dentures  (artificial  teeth),  fab- 
ricate metal  or  porcelain  crowns  and 
inlays  to  restore  teeth,  construct 
bridges  of  metal  and  porcelain  to  re- 
place missitig^te'feth,  andi«^also  make 
denial  orthodontic  appliances.  All 
work  is  dpne  following  wiHtte.n  in- 
structions subnfiitted  by  the  dentjist, 
using  impressions  made  by  the  den- 
tist of  a  patient's  te^th  or  moat^, 
from  which  models  are  made  by  den- 
tal stone  ppurings.  Sometimes'  these 
model  pourings  are  made  by  the  den- 
tist, but  m^st  often  by  the  technician. 
'  Trainees\n  beginning  jobs- usually ' 
mix  and  pour  plaster  into  casts  and 
molds . .  and  perforfn  other  simple 
tasks.  As  they  gain  experience,  they 
da  rtiore  difficult'  laboratory  work. 
Some  dental  laboratory  technicians' 
lo  ail  kinds  of  laboratowfc  work.  Gth- 
,/ers  are  specialists  whotOnake  cro\vns 
[and  bridges,  arr^ge  artificial  teeth 
on  dental  appliances,  make  piastre 
molds  for  dentures^  work  with  dental 
ceramics  (porcelairyl,  or  make  cast- 
ings of  gold  or  me^'al  alloys.  To  per^  * 
form  their  work,  technicians' irse 
small  hand'lnstruments  such/as  wax  . 
spatulas  and  wax  carvers,  as  well  as 
specfial  electrjjq  lathes  and  drills, 
high-heat  furnaces,  metal-meltmg 
torches;  and  other  kinds  'of  special- 
ized labo/atory  equipment.-  ■ 

Places*  Employment 

:  About  4l2,0p0^persons-worfced  as 
dental  laboratory^  technicians  in; 
1976.  Most' work  iV»- commercial 
laboratories,  either  as  employees  or., 
as  pwnersi.  of  the 'bifsiness.  Commer- 
ciil^labbratories,  which'^  handle  oT- 

.  ders-  from  dentists,  usually  employ 
fewer  than  lO  techn^icians.  However, 
a  few  large  lal>oratocies  employ  ovej 
200  technicians.  ^• 

V  About  7,000— derjtal  laboratory 
■technicians  work  in  dentists'  offices. 
Qthets  work  for  hpspitals^that  pro- 
vide clenj^l  sfer^ic*&s  and^or  the  Fed- 
eral GoVernpient,  chiiefl>/in  Veterans 


Administration  hospitals  and  clinics  * 
and  in, the  Aijmed  Forces.  Establish- 
ments that  manufacture  dental  mate-^ 
^ials  and  equipment  also  embloy 
technicians  as  technical  opsales |rep-< 
r^serftatives. 

Dental  laboratories  are  lo<fated 
mainly  in  large  cities  and  populous 
States.  Many*  laborato^ies  receive 
work  through  the  mail  from  dintists 
.who  work  a  considerable  distance 
away.  ' 

Training,  Other  Quallflcatljontf, 
and  Advancemer^t 

Althoii^  no  minimum  for/rviEil  edu- 
cation is  needed  to  enter  this  occupa- 
tion, a  high  school  diploma  is  an  as- 
set.  Many  dental  laboratory  ' 
lecF^nic.ians  leara  their  craft  on  t^e  -, 
job,  although  more  aad*ni,ore  are  tak- 
ing formal  Xriaining  programs  before 
starting  work.'  On-the-job  training  ' 
usually  lasts  4  or  5  years,  depending 
on  the  trainee's  previous  experience, 
ability  to.master;];rfie  techniques, *an(^ 
the  nuntber  of  specialized  areas  to  be 
learned., A  few  public  vocational  high 
schools  offet  courses  in  dental  labo- 
ratory work  that  may  be  taken  in 
conjunction  with  on-the-job  training.  . 

In  1^76,  2-y.ear  education  pro- 
. grams  accredited  by  the  Anierican 
Dental  Association  (ADA)  v/^^e  of- 
fered* in  48  schools!  JHighychr>ol 
gr^di^ation  or  equivalent  education  is 
r^quirecf  to  jenter  these  pi'ogfams. 
■  TheVirst  yearof  traitiing  includes. for- 
mal classroom,  instruction,. in*  dental 
-law  and  ethics,  Chemistry,  ceramicrs*, 
'  met£>llurgy,*nd  other  related  sub- 
'jects.  ^During  the  seciond  year,  the 
.  student  gets  supervised  practical  qx^-  • 
periencein-the  school  or  dental  "^»bo- 
ratory.  After  completion^  of  the  2- 
year  trai/iing  prdgFam,  the  tcalne^ 
may  need  about  3  year>'  mqre  *^f/ 
practical  experience  to  develop  l\yt 
skills  needed  to  be^  recognized  ^s  a 
well-qualified'dental  laboratory. tech-- 
n^cian.  Those  receiving  dental  labo; 
ratory:  training  in  the  ^Armed  Forces, 
usually 'q.^^li^y  for"  .qiy ilia n  jobs  a?-' 
c^ntaNabocatbry  teciipiciahs^  ^ ' 

Pental  laboratory  tecjiniciahs  aayl 
became  ^ertified^IjRital  Tedmi- 
cians  by  passing^written  afid  practical 
examinations  given  ^by  the  National 
Poard  for  Certificatron,  a  tr:ust  e^t^b- 
Jished  by  the*National  Association  of 


456 


fit 


CKTCVFAXIONAL^Lfl-tOOK  HANDBOOK 


.  0- 


.D«ntal  faboratonM«chnlfians  generally  n««d4^5  ya^rs  prtrainlng. 
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DehlaT  JLabpratories.  Certification  is 
becoming  i nc re aSingty  important  as 
evidence  of  a*  technician's  compe- 
tence. WeU-qualified  technicians  ad> 
vance  by  becoming  supervisors  or 
managers  in  deiital  laboratori^, 
teacherjs  in  dental  lab  training  prO'^ 
grams,  or  'salespersons  for  dental 
products  ^companies.  Some  techni- 
cians become  owners  of  dentaj  labo-  \ 
ratories. 

.  Artiohg  the  personal  qualifications 
that  employers  look  for  in  Selecting 
t^inees  are  a  high  degree  of  manual 
dexterity,  good  color  perception,  pa- 
tience, and  a  liking  for  detailed  work. 
,Higli  school  students  interested  in  ca- 
reers jn  this  occupation  are  advised  . 
to  take  courses  in  art,  crafts,  metal 
shop,  metallurgy„and  sciences. 

Employment  Outlook  ^ 

Job  opportunities  for  well-quali- 
fied dental  laboratory  technicians  are 
expected  to  be  eJttellent  through  the 
'  mid- 1 980 's.  Sonr^xperiencei^  tech- 
nicians should  be.  able  to  establish  . 
l^bqratories  pf  tl^Etr  own.  A  techni- ^ 
cian  whose  work  has  become  known  ' 
to  seveYal  dentists  in  a  community« 
Avill  have  the  best  prospects  of  buHd-  - 
ing  a  successful  business. 

Empj^merit  of  dental  laboratory 
technicians  is  expected  to  grow^fa^ter 
than  the  ^vefagd  for  all^gjtjgupdjibrfs 
due.  to  expansion  of  dcn^l  prepay- ^ 
mefit  .plans  and  the  increasing  nui^- 
,   ber  of  older  people  who  require  den\  ^* 
tures.  In  addition,  the^  number  of ; 
dentists  is  not  expected  to  keep  pace 
with  the  demand  forth^ir  seryice^j  to  ^ 
-^evGfte  more  time  to  treatmeni  of  pa-  :\ 
rients,  dentists  will  send  more  of  their-  ^ 
laboratory  work  to  comm^prcial'^V 
firms,  or  hire  technicians  to  work  di-  ■ 
.  rectly  for  them,  ' 

In  addition  to  job  opportunities  ^ 
created  by  growth^  nilany  opeiyhgs ' 
^  for  dental  laboratory  techqjcians  .>vill 
occur  each  yeai> because. of  the  need 
to  replace  tedhnicifchs '  who  jiie  or 
retire.        ,    '/  ^/ 

*  Earnings  and  forking 
,  Condftloh'8> 

Dental  laboratory  technician^  who 
worked  fulUtime  in  commercial  labo-  ' 
ratories  received  the^  following  aver- 
age annual  salaries  in  1976:  Train'ees  ' 
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DENTAL  OCjpUPATlONS  \ 

with  no^^perience,  $5,600;  gra 
ates  of  *i.-year  dental  technology 
courses  with  no  experience,  $7,600; 
technicians  vyith  no  formal  training 
and  2  yeiars  of  oo-the'-job  experience, 
$7,300;  technicians  with  2  to  5  years 
of  experieili:e,  regardless  of  tfaining, 
$9,400;  and  technicians  with  more 
than  5  years  pf  "experie nee,  regard- 
less of  training,  up  to  $H^C®.  Tech- 
nicians who  specialized  iif^ceramics 
received  the  highest  salsfries  (up  to 
$25,000).  Large  dental  laboratories 
employ  super vis(Sl^ or  m^agers  who 
usually  earn  ipoVe  than^te<;hnicians. 
^In  general,  earn inrfTof^selfrem ployed 
technicians  afe  higher  than  those  of 
salaried  workers.  •  V^v^^  ■ 
/  In  the  Federal  Government,  gradu- 
ates of  ADA-approved  programs 
with  no  experience  were  paid  starting 
salaries  of  $8,316,  a  year  in  1977- 
Experienced  dental  laboratory  tech- 


nicians employed  in  the  Federal  Gov- 
ernment  gene^^lly  earned  betwee^i 
$1  1,523  and  $16,588  annually,  with 
the  average  earning '$  1 4,000  per/ 
year.  •      '  • 

Salaried  technicians  usually  work 
40  hours  a  weenie  but  sel/employed; 
technicians  frequently  work  longer, 
hour?.  Nfan^rtechnicians  in  commer- 
cial faboral6ri^^eceive  paid  holi- 
days and  yacations^^d  soTne  also  re- 
ceive paid  sick  leave,  bonuses,  and 
Qther  fringe  benefits.  Technicians 
employed  by"  the  Federal  Govern- 
ment have  the  same  b6nerits  as  other 
Federal  employees. 

Sources  6f  Additidhal  ^ 
Information 

For  information  about  training  and 
a  list  of  approved  schools  contact:  - 

American  Dental  Association,  Council  on 
Dental  Education/ 2 1 1  E.  Chicago  Ave., 
Chicago,  111.^6061 1.  ,    .  - 
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Information  on  scholarghips'  is 
available  from'^dentai  tecfinology 
.schools  or  from's^ie  American  Fund 
for  Dental  Health,  21  1  East  Chicago 
Ave., 'Chicago,  111.  60611. 

For  information  on  career  oppor- 
tunities, in  commercial  laboratories 
and  requirements  for  certification, 
cQnta^t:  * 

'National  Association  of  Dental  Laboratories,-f 
'*380l  Mt.  Vernon  Ave.i  Alexandria,  Va. 
^  22305. 

Information  on  careers  in  the  den- 
tal technology  field  also  is  available 
from: 

•.  •  -  * 

Division- of  Dentistry,  Public  Health  Service, 
l/.S*  Department  of  Health,  Education, 
and  Welfare,  9000  Rockville  Pike,  Be- 
•  '     Uhesda.Md.;  20014. 


CHIROPRACTORS 


MEDICAL  PRACTITIONE 


Med]<fal  practitioners  work  to  pre- 
vent, cure,  and  alleviate  disease. .This 
gr&up  includes  almost  four  times  as 
many  physicians  as  all  other  practi- 
tioners combined. 

Physi)pians,  osteopaths,  and  chiro- 
«practors  all  treat  diseases' that  affect 
the  entire  body;  chiropractors  and 
osteopaths  emphasize  manipulation 
'  of  muscles  and  bones,  especially  tfie 
sdine*.  Optometrists  calre  for  th^  eyes, 
jBw  podiatrists ■  treat  foot  diseases 
ahd  deformities.  Veterinarians  treat 
animals. 

All    of    these    occupations  are 


of  all  nonsupervisory^yij^kefs  in  pri: 
vate  industry  in  1 97^311^  their  earn- 
ings exceeded  everr  tnose  of  profes- 
sional workers  with  similar  years  of 
graduate  «education.'  In  addition  Iq 
high  earnings,  medical  practitioners 
also  enjoy  great  prestige  within  the 
com'munity.  Most  aI$o  derive  consid- 
cerable  personal  satisfaction  from 
knowing. Iheir  work  contributes  di- 
rectly the- well  being  of  othqr  peo- 
ple or,  in  the  case^-o|  veterinarians,  to 
that  of  the  animal  pcir](>ulation.v  < 

All  -itiedical  prjaictitioners  must 
have  the  ability  and  p^r^vqraQ.^Lto 
complete  thp  yeiars  of  study  r.eqxinE^d. 


'closely  regulated.  States  I'equire  that^^Medical  pr  act  it  ion  erh  should  te^efhio 
medical  practitioners  be  licensed  and  .  tionally  stable,  able  to  make  deci- 
pass  a  State  board  exam.  Only  physi-^'^sjgjis  in  emergencies,  and  have  a 
cians,  osteopaths,  podiatrists,^  and  strbng  desire  to  help  the  sick  and  in- 
vetennarj^s  can  use  drugs, and  sufr  v^ured.^  Sincerity  and  .the^ability  to 


gery  m  tlieir  treatment 

Among  the  six  medical  practitibn- 
^r  occupations,  requirements  tor  a 
license  vary  froni  6  to  9^^mS^  post- 
^-  .secondary  education.  g^du- 
atipn  froni  college,  osteppatl^jmust 
'  com^Ie'te  a  4-^year  program  and>phy- 
sicians  generally  3-  or  4-year  pro- 
'   grams.  Most  States  require  ,d  I -year, 
int^nship  or  resi<|ency  fo^^^^th^ phy r 
\  sicians  and  osteopa'thSv  P^sicians 
who  specialize  must  ^pend  more; 
^years  in  residency  and  pass  a  special-  > 
ty  board  eXfinijn action.  Most  schools 
of  chir^prac.t(j^  require  t(i^t  studentsT 
complete  2.  years  of  c^KgeJ^reced- 
ing*  their" 4-year  program, uflktom^ 
"  etrists,  podiatrists;  and  vete^^frians 
-all  must  complete  a  minim^HS'of '2;  n^i^^ 

years  of  college  .before  beginning  thd  I 
*  4-|^ r  program,  * 
-   /Sthough  training  to  become  ^ 
medical  practitioner  is  xn^r^  rigorous  > 
thdn  that  for  most  other  professfonaf . 
occupations,  medical  practice  also^, 
offers  '  linusuial  rewards-tfinancial 
^n^  otherwise.  IViedjtai  practitioners 
]  earned 'incomes  far  ih  excess  pf  tit^pse 

'  ■  "■      •  ■•■ 


gain  the  jcbnfrdence  of  patients  also 
;?ire  fmportaiit  qualities  for  medical 
practitioners.  ^  , 


(D.O.T.  079.108) 

Nature  of  the  Work 

-Chiropractic  is  a  system  of  treat; 
ment  based  on  the  principle  that  e 
person's  health  is  determined  largely 
by^the  nervous  system,  and  that  inter- 
.  ference  with  this  system  impairs  nor- 
mal functions  and  lowers^  resistance 
to  disease.  ,  Chiropractors  treat  pa- 
tients primarily  by  manual  manipula- 

i>  tion  (adjustments)  of  parts  of  the 
hody,  especially  tf^  spinal  column. 

Because  of  (the  emphasis  on  the 
spiile  and  itS;  position,  most  chiro- 
practors use.  X-rays  to  aid  in  locating 
the  source  of  patient^'  difficulties?  In 

>  addition  to  manipulation,  most  chiro- 
practors use  -suppiemeittary  ^mea- 
sur^s  such  as  water,' light,  and  heat^ 
therapy,  and  prescribe  diet,  exercise, 
and  rest.  Most  State  la^ys  specify  the 
types  of  supplementary  treatment 

^  permitted  in  chiropractic.  .  Chiro- 
practors do  not  use  drugs  or  surgery. 

Places  of  Employment  • 

About  1 81,000  persons,  practiced 
chiropractic  in  1976.  Most  chirOr 
praetors  were  in  private  practice. 


mm. 


^blropractort  jtreat  patients  priinariiy  by  manual  manipulation  (adjuttmenta)  of  iMrts  of 
^^^"^     the  bodyretpeclilly  the  spinal  column. 
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Sonie  were  salaried  assistants  of  es- 
tablished practitioners  or  worked  for 
chiropractic  clinics.  Others  taught  or 
conducted  research  at  chiropractic 
colleges. 

Chiropractors  often  locate  in  small 
communitees — about  half  of  all  ac- 
tive chiropractors  work  in  cities  oi 
50,000  inhabitants  or  less. 

TAiifilng,  Other  Qualifications, 
and  Advancement 

All  50  States  and  the  District  of 
Columbia  regulate  the  practice  of 
chiropractic  aiiii  grant  licenses  to- 
'  Chiropractors  who  meet"  certain  edu- 
cational require'rnents  and  pass  a 
State  board  examination.  Although 
the  type  of  practice  permitted  and 
the  educational,  requirements  for  a 
license  vary  considerably  from  on e^ 
State  to  another,  jnost  States  requin 
Successful  completion  of  a  4-yea] 
chiropractic  course  following  2  years\ 
of  preprofessional  college  work. 
Some  States  require  that*  specific 
subjects  such  as  English,  chemistry, 
biology,  or  physios  be  a  part  of  this 
preprofessional  work..^  addition, 
several  States  require  th^t-chiroprac- 
tors  pass  a  basic  science  examina- 
tion. Chiropractors  licensed  in  one 
State  often*  ma^  obtain  a  license  in 
other  States  b^reciprocity.  -  ^ 
In  1976,  there  . were  1  3^chiroprac- 
tic  Alleges.  Four  of  thesc'^ijistitutions 
w^re  fully  accredited  b^^e  Council 
on  Chiropractic  Education;  four  oth- 
ers were  recognized  candidates  Cor 
creditaflon  an^i  working  ioward 
/ficcredit^tion^  All  require  a  minimum 
of^i  vears  of  college  before  entrance, 
aiiW^m^st  colleges  require  that 
c6ur3es -in  cjiemistry  apd' biology  be 
takers  during  these  2  years.  By.  1979, 
the  Council  on  Chiropractic  Educa-  ^ 
tioiV  will  approve  only  those  scliools^ 
wlJich  include  courses  in  tnglish  and 
the  social  sciences.  Chiropractic  coK 
leges  emphasize  courses  in  mariipula-. 
tion  and  spinaU  adjustments.  ¥9^^ 
offer  a  broader  curriculum  however, 
including  subjects  such  as  physio- 
therapy and  njitritiort.  ki  most  cHiro- 
practic  colleges,  ^he  VijPst  2  years  of 
the  curriculum  include  chiefly  class- 
room and  laboratory  Work  in^^ubjects 
such  as  anatomy, "physiology,  and 
biothemistryw  •  During  the  last  2, 


ars,  students  obtain  practical  expe- 
rience in  college  clinics.  The  degree 
of  Doctor  of  Chiropractic  (D.C.)  is 
awarded  to- students  completing  4 
years  of  chiropractic  training. 

Chiropractic  requires  a  keen^sense 
of  observation  to  detect  phyical  ab- 
normalities and  considerable  hand 
dexterity  but  not  unusual  strength  of 
endurance.  Persons  desiring  to  be- 
come chiropractors  should  be  able  to 
work  independently  and  handle  re- 
sponsibility. The  ability  to  work  with 
detail  is  important.  Sympathy  and 
understanding  are  among  personal 
qualities  considered  desirable  in 
dealing  effectively  with  patients. 

Most  newly  licensed  chiropractors, 
either  set  up  a  new  practice  or  pur- 
chase an  eMablisKed  one.  Some  start 
as  salaried' chiropractors  to  acquire 
experience  and  funds  needed  to  es- 
tabUsh  their  own  practiceVA'  moder- 
ate financial  irivestment%s  usually 
necessary  to  opeVi  and  equip  .an  of-^ 
fice. 

Employment  Outlook 

Enrollments  ip  chiropractic  colleg- 
es have  grown  dramatically,  partly  i4i 
apparent  response  to  the  broader 
public  acceptance  of  the  profession. 
As  more  students  gradu^e,  new  chi- 
ropractors may  find  it  increasingly 
difficult  to  establish  a'  practice'  in 
those  areas  where  other  practitioners 
already  are  located.  The  best  oppor- 
tunities for  new  chiropractor*  may  be 
.in  small  towns  and  in  arqas  vvjhh  com- 
paratively -few'  established  practition- 
ers. -"^ 

EarnPngs  and  Working 
Conditions 

f^^iropractic,  as  in  other  types  of 

•  indepWidenf  practice,  earnings  are 
relatively  low  in  the  beginning.  New 

'  graduates  who  worked  as  associates 
tSk  established  ^jractitioners  earned 

-  about  $12;000  a  year  in  1976.  Expe- 
rienced chiropractors  averaged 
aVout  $25,000,  according  to  limited 
datd  availabte,''?lthough  many  earn 
considerably  more.v 

Sources  hi  Additional 

•  J ;  .  Information 

'  '  '  ' ■  •         t  ' .  ^'  .     .  . 

The  State  board  of  licensipg  m  the 

capital  of  each  State  can  supply  in- 


formation on  State  licensing  require- 
ments for  chiropractors.  " 

General  information  cm  chiroprac- 
tic as  a  career  is  available  from: 

American  Chiropractic  Association,  2200 
Grand  Ave.,  Des  Moines,  Iowa  50.312. 

International  Chiropractors  Association^  741 
Brady 'St.,  E>avenport,  Iowa  52808.  ^ 

For  ^  list  of  chiropractic  colleges, 
as  well  as  general  information  on  chi- 
ropractic as.  a  career,  contact: 

Council  on  Chiropractic  Education,  3209  In- 
gersoll  Street;  'Suite  206,  Des  NJoincs, 
Iowa  50312. 

For  information  on  requirements j 
fbr  admission  to  a  specific  c)iiroprac- 
tic  college,  contact  the  admissions 
office  of  that  scliooh 
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OPTOMETRISTS 

(D.O.T.  079.J08) 

Nature  of  the  Work  .  ^  ^ 

About  one  out  of  every  two  per- 
sons in  the  United  States  wears  cor- 
rective lenses.  Optometrists  provide 
most  of  this  care.  They  examine  peo- 
ple's eyes^for  vision  problem^,  jJiS- 
ease,  anid  other  abn^mal  conditions; 
and  t^t  for  pjroper  depth  and  color 
perception  and  the  ability  to  focus 
and  coordinate 'the  ey«^i.  When  nec-  ; 
essary,  {hey  prescribe  lenses  and 
treatment.  Where^eyidence  of  dis- 
ease is  present,  the  optometrist  refers 
^ '^he  patient  to  tt^ ''apji^ropriate  medi- 
cal practitioner.  Most  optometrists 
supply  the  prescribed  Igyeglasses  and 
'fit  and  adjust  contact  lenses.  Optom- 
etrists also  prescribe  Corrective  eye. 
exercises  or  other,  treatment  hgt  re- 
quiring drugs  or  su^ery. 

Although  most 'optometrists  are  in 
general  practice,  some  specialize  in 
woflc  with  the  ^gedu<^>^th  children. 
Others  work  'only  with  p^sons  hav-^ 
'  ing  partial  sight  who  can  oe  helped 
Avith  m  icroscopi^c  ar*  Jtfelescopic 
lenses.  Still4QlhXrs  arejconcemed 
with  the  visual  safety  of  industrial 
workers.^ A  few  op'tometrists  teach  or. 
^  do  research.  *  /  »  • 

Optometrists  should  not  be  con- 
fused'with  either  ophthalmdlogists, 


About  1  out  of  ovory  2  portons  liC  tho  Unttod  Statos  wears  corractlv«  lansos. 


'  sometimes,  referred  to  as  oculists,  or 
with  dispensing  opticians.   Ophthal- ' 
mologists  are  physicians  who  special- 
ize in  inedical  eye  care>  eye- diseases 
ai(d  injuries,  perform  eye  surgery, 
and  prescribe  drugs  or  other  eye 
treatment,  as  well  as  lenses.  Dispens- 
ing opticians  fit  and  adjust  eyeglasses 
according  to  prescriptions  Avritten  by 
ophihalmolog^ists  or  optometrists; 
^they  do  not,  examine  eyes  or  pre-' 
scribe  treatment.  (See  statement  on 
dispensing  ppticians.)  .  ' 

^.t  ,  ^-  ..        ; .  • 

Places  of  Employment 


In  1976,  4here  were  about  19,700 
praciticing  optometrists.  T\he  majority 
of  optometrists  are  in  solo  practic^: 
Othe'rs  are  in  ,^artn<5M|yp;  or  group 
pl^act^ce  with  other  optometrists 
doctors  as  part  of  a,  professional 
health  ca^e  team.  ' ,  •    .  V 

Some  optometrists  work  iji  special- 
ised hQipital^ And  ^^e  clinlc&or  teach  [ 
iia  schobls  of -opitoifnetry.  Others 

worfc*f<y;,jytfi^  Administra-^^  National  Board  of  Optometry  exanii- 


tion,  public  and  private  health  agen- 
cies, and  industrial  health  ^insurance 

.  companies.  .About  500  Optometrists, 
serve  as  commissioned  officers  in  the 
Armed  Forces.  Optometrists  also  act 
as  consultants  to  engineers  specializ- 
ing in  safety  or  lighting,  consultants 
to  educators  in  remedial  reading,  or 
participants  on  health  advisory  com- 
mittees to.  Federal,  State,,  and  local 
governments.  ^  ^ 

About  two  optometpsts  out  of  five 
practice  in  towns  orunder  25,000  ' 

inhabitants. o  -  . 

Tr^fnlng,  Other  Qualifications, 

'  •and^Advaft^em^nt 

■        <^  .  * 
<i  -  ■  • .  . 

All  States  and  the  District  of  Co- 
lumbia nei^uire  that  optoinetrists  be 
licensed.  Applicants  for  a  license 
must  h:ave  a  Poctpr  of  Optometry 
degree  from  an  accredited  ofrtomet- 
ric  schoQl  and  pass'a  State  bo*ird  ex-, 
amjnation.  vfa*  some  States,  appli-* 
cants  are  pei*mitted  to  substitute  the 
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nation,  ginen  in  the  third  and  fourth 
ye^r  of  optometric  school,  for  part  or 
all  of  the  written  State  examination. 
Several  States  allow  applicants  to  be 
licensed  without  lengthy  examination 
if  they  have  a  license  in  another 
State. 

.    The  Doctor  of  Optometry  degree 
requires  a  minimum  of  6  years  of 
college  consisting  of  a  4-year  profes- 
sional degree  program  preceded  by- 
at  least  2  years  of  preoptometric 
study  at  an  accredited  university,  col- 
lege, or  junior  college.'    In  1976, 
there  were  12  schools  and  colleges  of 
optometry  approved  by  the  Council 
on  Optometrie  Education  of  tlje 
American  Optometric  Association. 
One  new  school  was  seeking  accredi- 
tation. (Requirements  for  admission 
to  these  schools  usually  include 
courses  in  English,  mathematics, 
physics,  chemistry,  and  biology,  "^sr 
zoology.  Some  schools  also  requi^ 
courses  in  psychology,  social  studies, 
Kterature*,  philospphy^;  and  foreign 
languages.  Admission  to  6pt<Jpieiry 
schools  is  competitive.  "Each  year,  . 
qualified  applicants  exceed  availa^'l^  r 
^  [Maces,  so  serious  ap^lica^ts  need  su- 
perior  grades  in  their  pre6p  tome  trie, 
college  courses  to-^enfiance  their 
chances  for  acceptance. 

Because    most   optometrists  *are  , 
^elf-employed,  business  abilify,  sfelf^^f 
discipline,  anc^the  ability  to  de^pi\th  \ 
patients  tactfully  are^  necessaf^^for  ' 
success;  *        •     ^  ? 

Many  beginning  optometrists  cn^rs  /  * 
into  associate  praotjce  with  an  op-^  . 
tometrist  or  other  Ijfealth  proifessipn- 
al.    Others  purchase  an  Established 
practice  or  set  up  a  new  practice. 
Some  take  salaried  positions  to  ob- 
tain, experience  andi  the  necessary 
fund^  to  enter  their  o^  practice. 
^  Optometrists  wlshin^g  advan  "' 
a  specfalizefd  field  ntawtfidy 
Master's  6fl>oct0r  of  t*hildsoi 
gree  in  physiologicatf  optjc^,  neuro-^ 
physiology,  public  health  admmistra*-  ^ 
ti-on, /hea It h**in formation  and  • 
cdmm un'ication^  ox  h'eiilth  edSpatipn. 
Optonh^tri^ts  ^wh^^entet*  the  .Armed 
Force's  a^  career  officers  have  the 
opportunity  to-^  v^ork  toward  .ad-  - 
vanced  degrees  and  to  do  vi^n.re- 
search. 


'medical  PRACrmONERS 


Employment  Outlook 

Employment  opportunities  foj  op- 
tometrists are  expected  to*  be  favor- 
able through  the  r^id- 1 98p's.  The 
number  of  new  graduates  from 
schools  of  optometry  is  exp<BCted  to 
be  adequate  to  fUl  the  positions  made 
availaljle  b/ emplo.yment  growth  and 
the  need  to  replace  optomet^ftsts  who 
die  Ind  retire. 

^  Employment  of  optometrists  is  ex- 
pected to  grow  about  as  fast  as  the- 


associations,  societies,  and  institu- 
tions are  available  from: 

American    Optomelric    Association.  7000 
Chip[>e,wa  St.,  St..Louis.  Mo.  63119. 

Federal  Health  i>rofessions"  Loans 
are  available  for  optonxetric  students 
who  meet  certain  financial  needs  re- 

.quiremenfs^.  For  information  on  this 
financial  aid,  on  the  ay^ilab^lity  .of 
Federal  scholarships,  and' on  re- 

'^ajred  preoptometry  courses,  con- 
tact individual  optometry  schools. 


^  '    ,,  •       A  k  The  Board  of  Optometry  in  the  capi 

average  for  all  occupations.  An  ^^^y,  Statfe  lan  supply  a  list.of 

crease  in  thetbtal  popujation,  espe-  -  -  ^ 

<«U».  nr<^im  mi^ct  liL-lolvr  nf»f»H 


cially  in  tl]e  group  most  likely  to  need 
gTasses— older  pepple — is  a  major 
factor  contributing  to  the  expected 
gro\vth  in  the  occupation. Qreater 
recognition  of  t4ie  importance  of 
good  vision  and  the  possibility  that 
"more  persons  will  have  health  insur- ' 
arice  to  cover  cjp^tometric  services, 
also  should  increase  the  demand^f'or 
bptometric  services. 
*"  ' 

Earnings  and  Working 
iT  Conditions. 


optometry  schools  approved  by  that 
*State,  as  well  as  licen^iirg^xequire- 
ments. 


oSteqrathic 
physicians 

(D.O.T.  071.108) 


in  1976,  nef  earninigs  of  riexy.op- 
•'tometry  graduates  averaged  about 
$15,500,  but  some  graduates  who 
started  vv^ork  in  the  optometry  de- 
partment^of  chain  retail  stores^ 
earned  Cd9^iderably  more.- Experi- ' 
enced  opt'omjetrists  averaged  about  ' 


iture  of  the  Work 

Osteopathic  physicians  -di'ag"ose 
and  trfear  diseases  or -maladies  of  the 
human  body.  They  are  particularly 
concerned  about  problems  involving 
the  muscles  or^bones,  One,of  the  ba- 
sic treatments  or  theri^pies  used  t^^y 
$33,000  annuallv^  Optometrist^ 'ost^Qpathic  physicians  ^^^l^J^ 
^working  for  the  Feircral  Government  '    '     "  u  ♦u^ 


'earned.an.average  c)f/$^!  9,300  a  year 
in  1977.  Inqomes  vary  greatly,  de- 
pending upon  location,  specializa- 
tion, and  other  factors.  However,  af- 
ter several  years^  optometrists  In 
associateship  or  partnership  practice 
may  earn  substantially  more  than 
their  solo  practitioner!  counterparts. 

Independent  practitSbn^rs  can  set 
their  own  work  schedi^.  Some  work 
over  40  hours  a  week^ncluding  Sat-, 
urda}^.  Bec|iuse  the\vork  is  not 
phystcaUy  strenuous,  optometrists  of-; 
ten  efh  con tinue.to  practice  after  the 
'^i^lM'n^l^ro^irement  age. 

'  >      Sources  of  Additional 
*  .Information 

Information  ^n  optometry  as;^  ca- 
reer and  a  list  of  scholarships  and 
loan  funds  offered  by  various  Stat^ 
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places  of  Employment 

About  15,000  osteopathic  physi- 
cians practiced  in  the  United  States 
in  1976.  Almost  85  percent  of  the 
active  osteopathic  physicians  were  inr 
private  pxactice.  A  small  number  had 
full-time  salaried  positions  in  osteo- 
pathic hospitals  and  colleges,  private 
industry.  Or  government  agencies. 

Osteopathic  physicians  arie  located 
chiefly  in  those  States  that  have  o$^ 
teopathic  hospital  facilities.  In  1976, 
three-fifths  of  all  osteopathic  physi- 
cians were  in  Florida,  Michigan, 
"Pennsylvania,  New  Jersey,  Ohio, 
Texas,  and  Mis^juri.  Twenty-one* 
'states  and  the  District  of  Columbia 
^each  had  fe^r  than  50  osteOpatWc 
physicians.-lWore  than  half  of  all  gen- 
eral practitioners  are  located  in 
towns  and  citi^  having  fewer  than 
'50,000  peopldBlpecialistS,  how.ever, 
practice*  mainly  in  large  cities. 
,  ^  ■  ■  ,  '  ^. 

Training  and  Other 
Qualifications, 

A\^50  States  and  the  District  of 
Columbia  re'quire  a  license  to  prac- 
tice osteopathic  medicine.  To  obtain 
a  license,  a  candidate  must  be  ra 
graduate  of  an  approved  school  of 
osteopathic  me^icine-arid  pass  a 
State' board  examination  In  six 
States,  candidates  must  pass  an  ex- 
amination in'  the  basic  Sciences,  be- 
fore they  are  eligibleto  take  the  pro- 
fessional examination;  37  States  and 
the  District  df  Cpfumbia  also  require 
.■/jiC  period  of  internship  in  an  approved 
"^InDspital  after  graduation  from  an  os- 
te^ath^c  school.  The  .^National 
.Bbaird  of  Osteopathic  ^an^nffrs  also 
lives  an  examination  ^hich  is  ac- 


manipulating  these  systems  with  the 
ha,nds.  Osteopathic  physicians  a!^% 
use  surgery,  drugs,  and  all  other  ac-' 
cepted  methods  of  medical  c^e. 
/Most  osteopathic  physicians  are 
'^family  dctctors"  who  engage  in  jgen- 
eral  practice.  These  physicians  usual-^'S 

ly  see  patients  in  their  offices,  makX^^epWd  by  most  States  as  a  substitute 


house  calls,  and  t^eat  patients  Th  os 
teopathic  and  g^her  private  and  pub- 
lic hospitals.  Some  doctors  of  os^op- 
athy  teach,  do  research,  or  wrtff  ^fyj 
edit  scidVitific  books  and  journals^ 

In'^cecent  yearS,  specialization'has 
increased^  In  1976,  about  25  percent 
of  all.  osteopathic  physicians  were 
practicing  in  specialties,  including  in- 
ternal Tnedicine,  neurolog>^nd  psy- 
chiatry, o^jJ^abnology,  pedia^fJlcs, 
anesthesiology^,  physical  medicine 
and  rehabiHtatio^,  dermatology,  ob- 
stetrics and  gynecology,*  pkthology, 
proctology,  radiology,  ani/surgery. 


:ate  examination.  AM  Statis 
ce^Alaska  and  Florida -grant  licens- 
es withoiit  further  ^x,amin^tion  to 
property  qualified  oste6|(athic  physi- 
cians already  licensed  by. another 
State.    ^  '    W :  ■ 

The  minimum  educational  require- 
merit  for  entry  to  on 5  of  the  schools 
pt  osteopathic  medicine^  is  *9  years  of 
college  work,  but  Tfi  practice^almost 
^11  osteopathic  sluiden;ts  have  a 
bachelor's  d^Jgree:-  Preosteopathic 
education  nciust  infclude  courses  in 
chemistry,  physics',  mology,. and  Eng- 
lisH^  iOsteopathic  colleges  require 


■  .  .  - 
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imnn  «r«  parUculiiriy  conc^mtcf  about  probl«m«  Invotying  th«  mus- 
clM  or  Mhos. 


for  student^r  ^nli  scholarships  Are 
available  to  those  who  qualify  and 
agree  to  a  minimum  of  2  years^  Fed- 
eral service 


^ccessful  compleli^n  of  3  to  4' years 
Vof  professional  study  for  the  degree 
Qf  Doctor  of  Osteopathy  (D.t).). 
tiuTing  the  ^rst  half  of  professional 
training,  emphasis  is  placed  on  basic 
sciences,  such  as  anatomy,  physiol- 
ogy, and  pathology,  and  on  the- prin- 
ciples of  osteopathy;  the  remajtid^r 
of  the  time  is  devoted  largelyH6•^:Kni-^; 
cal  experieBCe  With>pa|Seni^  ^  ho^i- 

Mfter  graduation.  atSarlj^M  doii  W^PP"^^^  ^ 

tors  of  osteopathic  .itedrcihe  to*>fe  r  ^^>^^^^^^  'u^V^^T 

*^  t>a  doctor  tramed  in  other  fields  of 


associated  with  osteopathic  and  allo- 
pathic (M.D.)  hospitals.  In  view  of 
the  variation  in  "State  laws,'  persons 
who  wish  to  become  osteopathic 
physicians  should  study  carefully,  the 
professional  and  legal  requirements 
of  the  State  in  which  they  plan 

*  practice.  The  availability  of  osteo- 
It^athjc  hospitals  and  clinical  facilities 
also  should  be  considere^i 

Persons  who  wish  to  become  os- 
teopathic physicians  must  have  a  , 
strong  desire  to  pursue  this  career 
above  a(l  others.  They  must  be  will- 
ing to  study  a  great  deal  throughout 
their  career  to  keep  up  with  the  latest 
advances  in  osteopathic  ipedicine. 
They  should  exhibit  leadership,  emo- 
tional stabili^^  and  self-confidence.  A 
pleasant  pefspnality^  friendliness,  pa- 

jience,  ^nd  the^3toility  to  deal  with 

^peojple  also  are^mportant. 

0 

Employment  Outlook 

.Opportunities  for  osteopathic  phy^-^ 
sieians  are  expected  to  be  very  gptfid  ^ 
tlirough  1985.  Many  localities  are 
without  medical  practitioners  of  any 
kind;  many  more  have  fevy  or  no  os- 
teopathic physicians.  In  addition, 
many  new  osteopaths  will  be  needed 
to  replace  those  who  reti^^r  die. 
The  ^greatest  demand  proBSSly  vyill 
fcntinue  to  ^e  in  States  nv here  pstep^r  / 
pathicVipedicine  is  a  \;li^ely" known 
and  accepted  method  of  treatment,' 
such  as  Pennsylvania,  Florida,  ani  a 
number  of  Midwestern  States.  Gen- 


osteopathiic  medicine,  ^^chools  admit 
sludeats  on  the  .basis  of  grades  re- 
LiC6ived  in  college,  scores  on  the  re- 
tired l9ew,.M|dicalCollefi^  Adinis- 
§kjns^'?est,>a^  rec^gMtteiydations 
tals  and -clinics.      ^         ^  /^iV  «  preinedical.coll^  counsefers;;- 


In  1977,  thera,>^ere  12  schpgko^'i  f''^"y'  ^^wspects  for  beginning  a  sue 


12-montta  intemslnp  aVM  of  the  7< 
osteo^thic  Hbspitals^  approyexf 
.  the  American  Osteopathic 


79 

^AsSocf- 

9tio^  for  intern  ahd/pr  ribsidency 
training.  Those  who  wisif  to  b^cq]|||e 
speci^lists^must  have  2  to  5  ygu:s:pf 
additional  training.  ■^■■'^ 


medicine  is  a*  very  important  qualiH- 
cation.  Th£  colleges  also  give  considr 
er^ble  weight  to  a  favorable  recom- 
mendatipn  by  an  osteopathic 
physiciart^.^familiar  with  the  appli- 
cant's baclcground.^  - 
,  Newly  quaffed  dpctprs  c^^ 
^p^hilc  medicine  usually  establish  * 


cessful  practice  are  likely  to  be  best 
in  rural  areas,  small  towns,  and  city 
suburbs,  where  young  doctors  of  os- 
teopathy may  establish  their  profes- 
sional reputations  more  easily  than  in 
the  centers  of  large  cities. 

The  osteopathic  profession,  is  ex- 
pect^ to  grow  faster  than  the  aver- 
age \for  i|n  occupattpns  illrough  the 
rnid-1980*&  because  of  pppulatidn 
growth,  t^e  establishment  of  addi- 
tk>nal  osteopathic  hc^pit^l  facilities, 
amd  the  extension  Vof  prepayment 
programs' for  hospWaJizatior^nd 
medical  cdre  including^edicare  and 


*  The  osteopathic  physician's  train- 
ing's •very^o^tly  because  c^f  the  ^^th^t-pWn  practice,  althougi4;ik«row 
length  of  tiffie  it  tak^  to  earh^th[ej7'"gJ^^"™be^,arc  e^ 
D.O.*  degree.  However,  Federal  and  -r  tice.  Sor^e  work  a^*assi(sta 
private  funds  aire  available  for  Ipans    r i e n  e h }?s i c i an  s  *'  Si 
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fh  6fte6pathic  medicin^,'^  .a^^  in-, 
any  of  the  other  hi6ahlf$ro]^{^ions, 

■,.0:  : 


MEDICAL  PRACTTnONERS  ^ . 

incomes  usually  rise  markedly  after 
the  first  few  years  of  practice.  Earn-, 
ings  of  individual  practitioners  are 
determined  mainly  by  ability,  experi- 
ence^ geographic  location,  and  the 
income  level  of  the  community 
served.  In  1974,  the  average  inconie 
of,  general  practitioners  after  busi- 
ness f xpenses  was  abpuf$3 1 ,000,  ac- 
cording to  the  limited  data  available. 
This  income  is  very  high  in  compari- 
son with  other  professions.  Special- 
ists usually  had  higher  incomes  than 
general  practitioners. 

Many  osteopathic  physicians  work 
more  than  50  or  60  hours  a  we^k. 
Those  in  general  practice  work 
longer  and  more  irregular  hours<than 
specialists. 


^Sources  of  Additional 

Information  \ 

.  Pepple  who  wish  to  practice  in  a^ 
given  State  should  find  out  about  the 
requirements  for  licensure  directly 
from  the  board  of  examiners  of  that 
iState.  Information, on  Federal  schol- 
ar^hipl^aa;id  loans  is  available  from 
the  Dir«ct'qr  of  Student  Financial  Aid 
at  the  individual  schools  of  osteop- 
athy. For  a  list  of«State  boards,  is 
well  as  general  information  on  oste* 
^  opathy  as  a  career,  con^ct:  ^ 

'  American  Osteopathic  Association,  Depart- 
ment of  Public  Relations.  212  East  Ohio 
St.,  Chicago.  111.  60611.  ' 

'*  American  Association  of  Colleges  of  Osteo- 
pathic* Medicine.  4720  Montgomery 
6    '    Une.  Washington.  D.C.  2p014. 


A  decreasing  percentage  of  the 
physicians  who  provide  patient  care 
are  general  practitioners  (about  15 
percent  in  1976);  most  specialize  in 
one  of  the  34  fields  for  which  there  is 
graduate  training.  The  largest  spe- 
cialties are  internal  medicine,  gener- 
al surgery,  obstetrics  and  gynecol- 
ogy, psychiatry,  pediatrics^, 
radiology,  anesthesiology,'  ophthal- 
mology, pathology,  and  orthopedic 
^^urgery.  The  most  rapidly  growing 
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^specialty  is  family  practice  which  em- 
phasizes general  medicine. 

Some  physicians  combine  the 
practice  of  medicine  with  research  or 
teaching  in  medical  schools.  Others 
hold  full-time  research  or  teaching 
positions  or  perform  administrative 
work  in  hospitals,  professional  asso- 
ciations, and  other  organizations.  A 
few  are  primarily  engaged  in  writing 
and  editing  medical  books  and  maga- 
zines. 


Specialists  cfetnipiber^iBneral  practitrohers  by  5  to  1 
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PHYSICIANS 

(D.O.T.  070.1(^and  .108) 
Nature  of  the  Work 


♦  Physicians  perform  medical  exami- 
''.nations,  diagnose  diseases,  and  trea*t 
j)edpje.  who  are  sufferitiii  from  injury 
_j::\3ji^iase.  They  also  try  to  prevent 
illness  rby  advising  patients  on  self- 
rare  related  to  diet  and  exercise. 
Pl>ysi<?ians  ^generally  examine  aifd 
treat  patient$  in  their  own  gffices  and 
^ifl  hospitals, -^bul  the^  also  May  visit 
.  patients' at  home.  ^  1 


Percent  of  physicians  by  specialty  group,  1975^ 


.  General  practice 


_  jost. two-thirds  of  all  physicians  practice  in  the 
$(§ven  largest  specialties 


Number  of  physicians.  197^  (in  thousands) 

'  General  ^fractice 

■      <i       •■  ■ 

^ll^rnat  medlckie. '  ^  ^ 

General  suroer^-^i  y^l 
"Psychlatrj^  ^V/'-'^'^-.^ 

dbstetrica  and  0ynecoli 

■  "  --^  ' 
peiiiatfics   V ; .  /  ■ 

■■*  V*" 

Source;  AmeficiK' Medlftl  A««ocfi«»on 
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Places  of  Employment 

•  .  ** 

About  360,000  physicians  were 
professionally  active  in  -the  United 
States  in  1976— almost  9  out  of  10 
providing  patient  care  services. 
Nearly  2I5WOQ  of  these  had  office 
practices;  more  than  94,000  others 
worked  a|»sidents  or  fuH-time  staff 
in  hospimis.  The  remaining  physi- 
cians—about 28,000— taught  or  pe^ 
formed  administrative  or  researcTi 
duties.  o 

In  1975,  19,000  graduates  of  l|^r- 
eigii  'medical  schools  served  as  l^ospi^ 
tal  residents  in  this  country.  To  be 
appointed  to  approved  residencies  in 
U.S.  hospital^  .thiese  graduates,  ex- 
cept in  special  instances,  must  obtain 
a  certificate  after  passing  an  exami- 


nation givenjby  the  Educational 
.^Commission  for  Foreign '  Medical 
'Gr'aduates.  \  *    ^  ^ 

The  Northeastern  States, have  the 
highest  ratio  of  physicians  to  popula- 
tion and  the  Southern  States  the  low- 
est. Because  physicians  have  tended 
to  locate  in  urban  areas;  close  to  hos- 
'  pital  and  educational  centers,  many 
ruralareas  have  been  underserved  by 
mecncal  personnel.  Currently,  more 
medical  students  are  being  exposed 
td  practicexinVural  communities  with, 
the  direct  support  of  educational 
centers  and  hospitals  in  more  popu- 
lous areas.  In  addition,  some  Tural 
areas  offer  physicians  guarante.ed 
minimum  incpmes  to  offset  the  rela- 
tively low  earnings  typical  -in  rural 
medical  practice. 


'  Training  and.  Otiher 
Qualifications 


n 


Air  States,  the  District  of  Colum^^ 
^ia,  and  Puerto  Rico' require  a  li- 
cense to  practice  medicine..  Require- 
ments   for   licensure  i^olude 
graduation  from  an  acc£&dited  medi- 
cal school, ^successfuP^mpIetion  of 
a  licensing  examination,  and,  in  most 
Statej^  period  of  1  or  2  years  in  an 
accredited  graduate  medical  educa- 
tion program  (residency).  The  Mi- 
censing  examination  taken  by  most, 
graduates  of  U.S.  medical  schpols  is 
the  National  Board  of  Medical  Ex- 
aminers (NBME)  test.  Licensure  ap- 
plicants who  have  not  taken  the 
NBME  test  ntust  be  sponsored  by  a 
State  in  order  to  sit  for  the  Fe'der- 
ation  Licensure  Examination 
(FLEX)  that  is  accepted  by  all  juris- 
dictions. Although  physicts 
censed  ir)  one  State  usually  62 
license  to  practice  in  another  aI 
further  examination,  some 
limit  this  reciprocity. 


In  1976,  therp 
schools  in 
studen 
medicih 


I  1 6  accredited 
tates  in  wliich 
could  begin  the  stUdy' of 
Of  th^lte,  I  14  awarded  th? 


^'cSmpathlon  for  entry  Into  medlcai  ichooi  it'Jnt#rrt«  e%«n  thbi^i^h  the  number  of  schools 
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degree(  of  Doctor  o.f  Medicine 
(M.D.);  two  schools  offered  2^,.2-year 
program  in  the  basic  medical  scienc- 
es to  students  who  could  then  trans- 
fer to  regular  medical  schools  for  the 
last  semesters  of  study. 

The  minimum  educational  require- 
ment for'entry  to  a  medial  school  is 
3  years  of  college;  someichools  re- 
qu'0  4  years.  A  few  meciical  schools 
allow  selecteid  students  who  h^Ve  ex- 
ceptional qualifipti<5ns  to Jbegin  their 
•  professional  study  after  2  yc^rs  of 
college.  Most  students  who  enter 
medical  school^  li^e  a  bachelor's 
-  dSgreO: 

Retjuired  prem'edical  study  in- 
cludes undergi-jJSuate  work-in  Eitg-' 
physjcs,  biology^  and  inorganic 
OTg^n\f  clfeJViistry,  S<aidents 
shouI(j^take  courses  in  the-human- 
iiijies,  rriathem^ics,  and^the  social-^SQi^-. 
^^ces  to  acjjCiire  atbroa^  general  edui  g^; 

^  ^^'^edicine  U  a  popular  fleld  of  1^ 
sjpdy,  and  c6ntpetiti<3pfi  fQ^l'entry  to^^ 


MEDICAL  PRACrmiONERS 

medical  school  is  intense.  In*  1976, 
there  were  about  42,000  ap[)licahts' 
for  only  .  15,61 3  positions.  Almost  all 
of  those  accepted  had  prem'edical 
college  grade's  averaging  'B'  or  bet- 
ter. Other  factors  considered  by 
medical  schools  in  admitting  students 
incl^iide  their  ^scores  on  the  New 
Medical  College  Adn:ii^ion  Test, 
which  ifc.  taken  by  almost  all  appli- 
cai\t8.  Consideration  also  is  given  to 
the  appliqant's  character,  personal- 

-ity,  and 'leadership  qualities,  as 
shbwh  by  personal  Interviews,  letters 
of  recdmm<jndation,  and  extratur- 
riculac^ctivities  in  college.  Many 
State-siipj^orted  medical  schools, give 
pfeferen^e  ti^  residents  of  their  par- 
ticular Statel  and,  sometimes,  those 
6f  nearby  States. 

Most  medical  students  take  4  years 
to  complete  the  curriculum  for  the 

"M.D.  degree/Many  schooh,  how- 
ever, allow  students  who  have  dem- 
onstrated outstanding  ability  to  fol- 
low a  shortened,  cu^rriculum, 
generally  lasting  3  years.  A  fe 
schools  offer  the  M.D.  degree  with! 

'6  years  of  high  school  graduation. 

The  first  semesters  of  medical 
schqol  training  are  spent  primariJ^f  ir\ 
laboratories  and  classrooms,  learning 
basic  medical  sciences  such  as  anat- 
omy, biocjiemistry,  physiology,  phar- 
aiyiacology,  microbiology,  and  pa- 
thology. Additionally,  many  schc/ols 
are  integrating  some  clinical  experi- 
ence with  patients  into  the  first  2 
years  of  study.  During  th©  last  semes- 
ters, students  spend  the  majority  of 
their  time  in  hospitals  and  clihics"  un- 
der the  supei*vision  of  ^^experienced 

'  physicians*  They  learn  to  take  case 
hl^ries,,  perform  examinations,, and 
recogrii^^e^  diseases. 

After  'graduating  from  medicaj 
8chool,.almqst  all  M.D.'s  serve  a  1-  or 
2-year  ^i;psideiiJ?yA  Those  planning  to  • 
work  in<^;e)(ieratfcactice  often  sji'end 
an  additional  yeltr  in  a  hospital  Resi- 
dency. Those  seeking  certification  in 
a  spec^jlty  ffp^nd  from  2  to  4  yeanl— 
depending  "on  the  spejciahy— in  ad- 
vanced *  residency  training,'  followed 


fleld>uch  as  bioclftmistry  or  micro-  ; 
biology.' 

Medical  trainirtg  is  verycostFy  be- 
cause of  the  long  time  required  to 
earn  the  medical  degree.  However, 
financial  assistance  in  the  form  of 
loans  and,  scholarships  is  available 
primarily  from  the  Federal  Govern-, 
ment,  and  tt),  a  lesser  extent  from 
State  and  local  government  and  pri- 
vate* sources.  Some  of  this  aid  re- 
quires the  sti4dent  to  con^mit  a  mini- 
mum of  2  years'  time  to  Federal 
service  upon  graduation  and/or  to  es- 
tablish finar|cial  need. 

Persons  who  wish  to  become  phy- 
sicians must  have  a  strong  desire  to 
serve.the  sick  and  injured./They  must 
be  willing  to  study  a  great  deal  to 
keep  up  with  the  latest  advance^  in 
medical  science.  Sincerity  and  a 
pleasant  personality  are  assets  that 
help  physicians  gain  the  confidericeT- 
of  patients.  Prospective  physicians 
should  be  emotionaljy  stable  and 
able  to^make  decisions  in  emergen- 
cies. 

The  majority  of  newly  qualified 
physicians  open  theii*  own  offices  or 
join  associate  or  group  practices. 
Those  who  h^ve  completed  1  year  of 
^graduate  medicaL  education  (a  1- 
year  residei>cy)  and  enter  active  .mili- 
tary duty  initially  serve  as  captaiAsMn 
the  Army  or  Air  Force  or  as  lieuten- 
ants in  the  Navy.  Graduates, of  medi- 
cal sbhoolsvare  eligible  fdr  comrtiis- 
^lons  as  senior  "assistant  surgeons 
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ates  wilU)e  encouraged  to  specialize  ' 
*ln>6ne  pi  the  primary  care  areas  slich 
as  family  practicje,  pediatrics,  or  in- 
ternal ni.edicine.  , 

Growth  in  population  will  create 
mucli  of  the-need  for  more  physi- 
cians, and  a  larger  percentage  of  the 
population  will  be'  in  the  age  group 
over  65,  which  uses  more  physicians' 
services.  Also,  the  effective  demand 
for  j)hysig|pins'  care  increase  be-, 
cause  offfeater  ability  to  pay,  result- 
ing from^  extension  of  prepayment 
programs  for  hospitalization  and 
medical  care,  including  Medicare 
and  Medicaid,  and  continued  Feder- 
al Government  provision  of  medical  " 
care  for  members  9f  the  Armed 
Forces,  their  fanvilies,  and  veterans. 
More  physicians  will  be  needed,  in 
addition,  for  medical  research, 
teaching  in  medical  schools,  and  the  ^ 
p^ntmuing  growth  in  l^he  fields  of  ' 
pu6lic*tf^Uh,  rehabilitation,  indus- 
trial medicine,  and  mental  health. 

To  some  extent,  the  rise  in  the 
demand  for  physicians'  services  ^iH 
be  offset  by  developments  that  will*** 
enable  physicians  to  c|re  for  more* 
patients.    For   example,^  increasing 
numbers  of  medical  technicians  ase 
assisting  physicians;  new  drugs  and 
new  medical  techniq'ues  a(re  shorten- 
ing illnesses;  and  growing  nunAers  of 
physicians  are  using  their  time  more^ 
effectively  by  engaging  in  gri3up/ 
practice.        _  •  — 

The  extent  to  which  the*develop- 
such  as  those ' 


rgeons  -  j^^g  health  occupations,  si 
in  the         physicians' assistants 


•(equ4A^alept.  tovlieut^nants  m  the  ^^  ^f  physipians' assistants  and  nurse 
NavyTin  the  CS^Public  Health.Ser;;.    practitioners,  will  enaJble  eachjphysi- 
viciB,  as  vv.ell  as  fd^'federal  Civil  Set-    ^j^n     treat  hiore  patients"  is  IfiH  un-* 
*  ^  known.  It  is  possible  that  these  new 

health  personnel  will  increase  physi- 
cians' productivity  significantly. 


vice  professipfVak'i4>^<^ical  positions. 
Enriployment  Outlook 


The  employment  outlook  for  phy- 
sicians is  expected  to  be  very  good 
through  the  mid- 1 9801s.  However, 
anticipated  increases  in  the  njumbers 
of  graduates  df  existing  and  develp^?-* 
fng  U.S.  medical  schools,  combined 
with  foreign  medic^  graduate  en- 
trants, pomt  to  a  glMtly  impcpved 
supply  situation!.  Thi^Pnay  resi^lt  in 


The  net  effect  of  expected  growth  ; 
in  requirements  for  physicians  and  of  . 
increases  in,thei^  nvin(lber  and  pro- 
ductivity, is  likely  t<J4>^*^"- ''nP'"®^®^ 
availability  of  medical  care.  New', 
physicians  wiH  have  little  difficulty 
establishing  pr^c^tices,  however. 
Evennn  the  unlikely  event  that  some 
urban  araas.  be.come  bverserved  and 


by  2  years  of  pjjictice  or  mdrre  in-the  ^an;.  inareasinj^mov^meni 
specialty.  ThM  tfiey  must.oass  the^^^^^ris  into.rurah^ifi  other 
 A  ^^o«,;«of;««c  QrMTi^     ha^e;  experienced  shorta 


EKLC 


rtgedWio  additional  cfo^ctors,  many  re- ' 
ent  of  physi-    mo^e^and  rural  a^eas  atQ  witljout 
areas  that     M;^p.'s^'lf  som^^  proposed^ incentives 
snecHlty 'board  examinations.  Some 'IJ^e;  e,^per,encea  .nortajges  in  the    aj^Wplet^.em^  majj  bj 

physS/ns  whd  w^nt  to^teach  or  rfo.^-  Als^^s^e  specia^  vriiyiave  '  able  to  pfacl.»/hese  "n«i.jefved 
Leaixh  .take  graduate  work  leading     sufjicient  ,n.Sm^ers  of  ti^n^*jr  areas  •  w'.  hout.  for ffe^t.ng  ^^^^ 

to  a  ^stcrrs  oVA.^O. degree  in  I     by  ^1 980.  or- J 985  sAthat  gew  gradu-V  consultaUpn  w„h  spe_c.aUsts  a«d 
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without' earning  income  signifi- 
csatt}y-beIow  that  of  most  colleagues 
located  iiv  cities. 


3« 


Eaminiis  and  Working 
CondKiont 


Salaries  of  medical  school  gradu- 
ates serving  as  residents  in  hospitals 
vary  according  tathe  type  of  resi4en-  ' 
cy,  geogr£^>hic  area»  and  size  of  hos- 
.  pital»  but  earnings  of  $li2,000  to 
$13,000  a  year  are  common.  Many 
hospitals  also  provide  full  or  partial 
ro6m,  board »  antl  other  maintenance 
allowances  to  theiri(esidents. 

Graduates  Who  have  completed  an 
■  approved  3-year  residency  but  have 
no  other  experience  could  expect  to 
start  working  at  a  Veterans  Adminis- 
tration hospital  for  an  annual  salary 
of  between  $27,000' and  $3  1 ,500  a 
year  in  1977.  In  addition,  tl\pse  who 
work  fuJI  time  could  expectl^nother 
$5,500  to  $5,800  in  other  cash  bene- 
fits or  "special"  payments. 

Newly  qualified  physicians  who  es- 
tablish their  own  practice  must  make 
"  a  sizable  financial  investment  to 
equip  a  modern  office.  During  the 
first  year  or  two  of  independent  prac- 
tice, physicians  probabl^^  earn  little 
,  more  than  the  minimum  needed  to 
pay'  expenses.  As  a  rule,  however, 
their  earnings  rise  rapidly  as  their 
practice  develops; 

Physicians  have  the  highest  aver- 
age annual  earnings  of  any  occupa* 
tional  group.  The  net  income  of  phy- 
sicians whor  provided  patient  care 
services  averaged  almost  $54^000  in 
^  1976,  according  to  the  limited  infor- 
mation available.  Earnings  of  physi- 
cians depend  on  factors  such  as  tHe 
region  of  the  country  irf  whiph  they 
practice;  the  patients*  inco'me  levels; 
and  th^  physidian*s  skill,  personality, 
and  professional  reputation,  anPwell 
asf  the  fength  of  experience.  Self-em- 
ployed physicians  usually  earn  more 
than  those  In  salaried  positions,  and 
specialists'  u^^ually  earn  considera^y 
more  tHan  general  practitioners. 
*^Many  physicians  have  long  working 
days  jind  irrogqlar  hours.  Most ^pe- 
i^ialists ^work  fewer  hours  each  week 
^han  general  practitioners.  As  ^^oc- 
^tors  grVfw  dlder||»^li^  may  aqifcpt* 
fewer  ndj^  p^^ntj  and  tend  to' work 
shorter  hours.,  liov^ver,  maoy  conr 
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tinue  in  practice  well  beyond  70 
years,  of  age..  *  .     *  ^  . 

y  '  Sourdes  of  Addltlbiuif^ 

'  infomatldn  "       -v  ■ 

-Persons  who  wish  to  practice  in  a 
given  S|ate  should  find-out  about  the 
requij^l^ents  for  licensure  directly 
from  tnfe'  board  of  medical  examiners 
of  that  State.  Infor^n^tion  on  Federal 
scholarships  and  loans  is  available 
from  the  director  of  student  financial 
aid  at  the  individual  medical  schools. 
For  a  list  of  approved  medical 
schools,  as  well  as  general 'ij|iforma- 
tion  on  premedical  education,  finan- 
cial aid,  and  medicine  as  a  career, 
contact: 

1  '  ■'.         '   .'  ^ 

Council  on  Medical  Education,  American 

Medical  Association,  535  N..  Pearbom 

St.,  Chicago,  III.  60610,  '  > 

Association  of  American  Medical  Colleges, 
Suit&  200,  One  Dupont  Circle,  NW., . 
WM^ington.  D.C.  20036. 


PODIATRISTS 

(D.O.T.  079.1  OS)' 

Nature  of  the- Work 

Podiatrists  diagnose  and  treat  foot 
diseases  and  deformities.  They  per- 
form surgery,''iit  corrective  devices, 
and  prescribe  drugs,  physical  ther- 
apy, and  proper  shoes.  To  help  in 
diagnoses,  they  take  X-rays>iand  per- 
form or  prescribe  blood  and  .other 
pathological  tests.  Among  the  condi- 
tions podiatrists  treat  are  corns,  bun- 
ioi^s,  calluses,  ingrown  toenails,^skin 
and  nail  diseases,  deformed  toes,  and 
arch  disabilities.  They  refer  patients 
to  medical  doctors  whenever  the  feet 
sfiow  symptoms 43f  medical tiisph;iers 
affecting  other  parts  of  the^bdy — 
sCich  as  arthritis,  diabetes,  or  lieart 
disease'"^  while  oontinuing  to  tr^t: 
for  the  foot  problem.  ^ 

Some  podiatrists  spe<;^alize  in  foot^ 
surgery,  orthopedics  (bone,  muscle, 
and  joint  disorders),  poddpediatrics 
(children's  foot  ailmei^s)^or  podd^ 
geriatrics  .(f<jpt  T)roblems  of  the^^el-' 
dcrly).  However,  most  provide  All 
type^  of  j(jpot'care.  t 
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Places  of  EmployrMnt 

About  7,50pjpersons  pr^cticec}  po- 
.  diatr^.in  \916^\noh^oi  them  locjated 
ip<Jatge  cities.  Those  who  ha^  full- 
time  salail'ie^^positjoiis  worked  maiif- 
'ly  iri  hosjputats,  pediatric  medicalxol- 
leges.  Or  fof:other  podiatrists.  The 
Veterans  Administration  and  public 
health  departments  employ  podia- 
trists on  either  a  full-  or  part-time 
basis.  Others  serve  as  commissioned 
officers  in  the  Armed  Forces. 

Training,  Other  Quallflcatloiis,  . 
and  Advancement 

All  States  and  the  District  of  Co- 
lunlbia  require  a  license  for  the  prac- 
tice of  podiatry.  To  qualify  for  a  li- 
cense, an  applicant  must  graduate 
from  an  accredited  college  of  podia- 
tric  medicine  and  pass  a  written  and 
Qral  State  board  proficiency  exami- 
nation. Four  States — Georgia,  Michi- 
gan, New  Jersey,  and  Rhode  Island— «• 
also  require  applicants  to  serve  a  I- 
year  residency  in  a  hospital  or  clinic 
after  graduation.  Three-fourths  of 
the  States  grant  licenses  without  fur- 
ther examination  to  podiatrists  li- 
censed by  another  State.  ^ 

Minimum  entrance  requirements 
at  tfte  colleges  of  pediatric  medicine 
include  3  years  of  college  work  with 
courses  in  English,  chemistry,  biol- 
OSy  zoology,  physics,  and  mathe- 
matics. Most  entrants  to  podiatry 
schools  have  completed  at  least  '3 
years  of  college/ Competition  for  en- 
try to  these  schools  is  strong,  how- 
ever, and  most  lentrants  surpass  the 
m'inimum  requirements.  More  than 
90  percent  of  the  entering  clSss  of 
^1976  held  at  least  a  bachelor's  de- 
gree, and  the  average  enrollee  had  an 
overall  grade  point  average  of  'B'  or 
bSltter,  All  qpl leges  of  podiatric  medi- 
cine require^plicants  to  take  the 
New  Medica^CoIlege  Admissions 
-Test.  Of*  thc^4  yeafsdri  podiatry 
school,  the  f|rst  2  are  spent  in  class- 
room instruction  and  laboratory^;^ 
work  in  anatoj^y,  bac|||||^iology, 
chemis^ry,  pathology,  .physiology, 
pharmacology,  and  other  basic  sci- 
entes.  During  the  final  2  years,  stu- 
dents  obtain  ciinicdtl  experience  ' 


build 
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Podlatrtots  diagnoss  and  traat  foot  problama. 
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while  continuing  their  academic 
studies.  The  degree  of ^tfoctor  of 
Podiatric  Medicine  (D.P>M^)  is 
awar^lftd  upon  graduation.  Addition- 
al education  and  experience  general- 
ly^ are  necessary  to  practice  in  a  spe- 
cialty. Federal,  State,  and  private 
loans  are  available  for  needy  students 
to  pursue  full-tim^  study, leading  to  a 
degree  in,  podiatric' medicine. 

Persons  planning  a  career  in  podia- 
try should  have  scientific  aptitude 
and  manual  dexterity,  and  like  dcJ- 
tailed  wp^.  A  go6d  business  sense 
and  coitj|i^hiality  arlso^  ar^  assets  in  til 
profession.  " 

Most  newly  licensed  podiatritlt  se 


up  their  own  practices.  Sojjie  pur- 
chase established  practices,  or  obtain 
salaried  positions  to^^^jn  t|ie  experi- 
ence and  money/needea  to  begin 
their  own. 
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health  services.  The  growing  n^imbeT 
of  older  people  who  «eed  fbojecare 
and  tlio^e  .who  are  Entitled  to*  ceftainr"- 
podiatri^st^'*  services  under  M  jiicare,^" 
also 'is  eTj^^led^^a^smiT  d^pi^nd'  foi*  / 
podia^ri^'  Sj^ryiceS.  wpre  podiatrists  • 
will  W  n%cdcdjto  .work  in  Jici^iSals, 
extended  care  fatSilities/ and  piibliC' 
health  program^.  • 

Eaf^igs^and  Working 
^"Condltiqns 

'"'  ■.■     ■  "    •  .  -  ' 

Newly  licensed  podiatrists 
their  practices  over  a 
yeafs.-Incom^  during  the  first  several 
years  wil^  be  less  than  irt  later  years. 
The  average-  ii^come  of^  all  podia- 
trists, after  expenses  but  before  tax- 
es, was  over  5r4fi,000  in  1976,  ac-, 
cording  to  the  ^imited  information 
available.     •  ^ 

The  workweek  of  podiatrists  is 
generally  40  hours,  and  they 'mSy  set 
their  hours  to  suit  t^eir  practice. 

Souro«sJM*f^dditfonal  .  -  4 

*  Information  on  license  jetjuire-: 
ments  in  a  particular  State  avail- 
able fipm  that  State's  board  of  exam- 
iners in  the  State  capital. 

Information  on  colleges  of  podia- 
tric' medicine,  entrance'  re<jttife- 
ments,  curriculums,  and:  student- 'fi- 
nancial aid  is  available  from: 


icrican  Association  of  Colleges  of  Podiatric 
r  Medicine,  ?0  Chevy  Chase  Circle,  NW., 

>yashington,  D.C.  20PI5.  , 
For  additional  infgrmation  ^n  po- 
diatry as  a  career,-  contact: 

American  P<^try  ijssociation,  20  phevy 
•  Ckasc  Cmii  NW.,  Washington^  D,C. 
20015.  ' 


Ennpfoyment  Outlook^ 


Opportunities  for  -graduates  to  es- 
tablish ne>^  practices,  as  well  fis  to 
enter  salaried  positions.,  ^ould  be  fa- 
vorable, through  the  mid-jj?80's.  -  , 

Epiployment  of  podjatFists*  is  ex- 
pected to  grow  about  as  fast  as  the 
average  foV  all  occupations  as  an  ex- 
panding populationHd^mands  more 


.VETERINARIANS 

(D.O.T.  073.08 1  through*.28 1 ) 
^' 

nature  of  t^o  Work 


Weterinarians  (doctors  of  veteri- 
nary medicine]^  diagpose,  trea^,  and 
Cpntfpl  dise^Mses  and  injuries  ampng 


4 
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Pv«r  ons-thlrfl  of  til  votorinfrians  tr«at  small  animals  or  pets  oxcluslvoly. 


animals.  They  help  prevent  the  out- 
break and  spread  of  animal  diseases, 
many  of  which  can  be  transmitted  to 
human  beings.  '  ^ 

Veterinarians  treat  animals  in  hos- 
pitals  and  clinics  or  on  farms  and 
ranches.  They  perform  surgery  onj^ 
sick  and  injured  animals  and  pre- 
;^cribe  and  administer' drugs,  medi-. 
cin98,.  and  vaccines.  ; 

Veterinary  medic^ine  offers  a  vari- 

•^thir^'  of  all  .wte^^a^^  small 
animals  or  pets  excl^i^ivety.  About 
another  third  ire  at.  both  large*  and 
small  animals.  \  large  number  spe- 
.  cialize  in  the 'health  ai^breeding  of 
cattle,  poultry,  sheej^  swine,  or 
horses.  Many  veterinarians  inspdbt 
meat,  pouhry,  and  other,  foods -as- 
paH ''of  Federal  and  State  public 
health  proigrams.  Still  others  teach  in 
veterinary  colleges,  dfc  research  re- 
lated to  animal  diseases,  foods,  and 
drugs,  or  work  as  part  of  a  medical 
research  team  to  learn  about  preven- 
tion and  treatment  of  human'dii^ase; 

'-*•'•■<"'.      .    .  ,■■ 

Places  of  Employment 


-There  were  about  30,500  veteriil- 
arians  active  in  1976— most  in  pri- 
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vate  pfSctice.  The  Federal  Goyern- 
me^nt^em  ployed  about'  2,300 
veterinariai^s,  chiefly  in  tjxe  Ufl,.  De- 
.partment  of  Agriciilture^and  the  U.S. 
Public  Health  Service.  About  750 
more  were  commissionejlj^bfficers  in 
the  veterinary  services  of  thi  Army 
and  Air  Force.  QMher  employers  of 
veterinarians  ^H^^Kf  local  gov- 
^ernment  age^ff/jff  international 
''health  agencies,  colleges*  pf  veteri^- 
nary  medicine,  medical  schools,  re- 
search and  development  laborato- 
ry^, l^ge  livestock'  farms,  animal 
fp^ad  companies,  and  pharmaceutical 
companies  that  manufacture  d^ugs 
for  animals. 

Veterinarians  are  located  in  all' 
parts  of^the  country',  and  the  type  of 
^practice  generally  vHries  according 
to  geographic  seXt^Jig.  Veterin4rians 
in  rural  areas  mainly^lreat  farm  ani- 
mals; those  in  small  to^s  usually  en- 
gage in  general  practice; ^those  in 
cities  and  suburban  areas  often  limit* 
their  practice  to  pets'.  '  ' 


Training,  Other  jQuallflcationa, 
and  Advancement  . 

.  .    ■  •-■      ^  .        -  ^ 
All  States  and  the  Dij^tr^ct-of  Co- 
lumbia ^require  veterinarians  to  have 

4 7s  ,    .  > 


O^upationAl  Outlook  handbook; 

a  license.  Tq  obtain  a. license,  appli- 
»•  cants  must  have  a  Doctor, of  Veteri- 
nary Medicine  (D.V:M,  or  V.N^I.D./ 
jjegree  from  an  accredited  co|lege  of ' 
veterinary-mcjiicine  and  pass  written 
anci  oral  State  board  profiAency  ex- 
aminations. Some^States  issue  licens- 
es ^without  further  examination  to 
veterinarians  alreadylice^ised  by  an- 
other State. 

For  positions  in  research  and 
teaching,  an  atil^itional  master's  or 
Ph.  D.  degree  u^ally  is  required  in  a 
field  sOch  as  pathology,  physiology, 
or  bacteriplogy. 

'  The  D  V.Ki.  or  V.M.D.  degree  re- 
quires a  minimum  of  6  years  of  col- 
lege consisting  of  a  4-ye^r  profes- 
sional^ degree  program,  preceded  by 
at  least  2  years  of  preveterinary  study 
that  emphasizes  the  physical  and  bio- 
logical sciences.  Two  veterinary 
medical  colleges  require  3  years  of 
preveterinary  wock.  however,  and 
most  applicants  have  completed  3  tp 
4  years  of  college  before  entering  the 
professional  programs.  In  acldition  to 
rigorous  academic  instruction^  pro- 
fessional ti^ining  includes  cojisider- 
able  practical  experience  ifiKliagnos- 
ing  and  treating  animal  disq^pises  and 
performing  surgery  and-  laboratory 
work  in  anatomy,  biochemistry;  and 
other  scientific  and  medical  subjects. 

In  1976,  there  were  2     o  I  leges  of 
veterinary  medicine  accr^dite4  'by 
\  the  Council  on  Education  of  the 
American  Veterinary  Medical  Asso- 
ciation.. Admission^o  these  schools  is 
highly  competitive.  Each  year  there 
are  many ,  more  qualified  applicants  * 
than  the  schools  can  accepl^^Serious  ' 
applicants  usually  need  grades  of 
P**B"  or  better,  especially  in  sienca 
'  courses.  Ej^erience  in- part-tn^e  ^or 
summer  jobs  working  with  animals  is 
advantageous.'  Colleges  usu^^  giVe 
preference  to  residents  of  the^^tein 
which  the  college  is  located',  because, 
these  schdolsN^re  largely .  State  sup- 
ported. In  the  South  and  We^,  re- 
gional educational  plans  peri^ff  to-^ 
operating  States  without  veterinary 
schools^to  send. students  tQ  designat- 
ed regional- schooRs.  fn  other  ai:|?as, 
^colleges  that  accept  a  certain  number 
J|{>f  students oTrom  other  Stated  usually^ 
give  priority  to  applicants^roin  near-  ' 
"by  States  th^^  do  ndt  have  vc^terin^|)^<^ 
-schools:  •  . 


MEDICAL  PRACnriONfelftS. 


Federal  funds  pVdvide  a  limited 
number  of  loans *f<rr  iveedy,  students, 
,who  want  to 'pursue  full-time  study 
leading  to  the,  degree  oC  Dpctor  of 
Veterinary  Kfedfcine.  ^ 
Most* veterinarians  Jbegin  as  eni- 
Vp^pyees  or  partners,  in  established 
practices.  A  few^tart  their  pwn  prac- 
tices with  a  modest  finanGia!  inves|-^ 
■  ment  in  drugs,  instruments,  andean 
automobile.  With  a  more  substantia! 
inve^ment,  one  may  open  an  animal 
hospital  qr  puf chase  an  e^ablishe^d 
'  practice".    -  * 

Newly  qualified  .veterinarians  may 
icnter;  the  Army  , and  Air  Force  as 
commissioned  officers,  or  qualify  for 
•^Federal  positionlas  meat  and^poultry  ' 
•inspectors,  disease-control  workers, 
epidemiologists,  research  assij^tai^tfe, 
of  commissioned  officers  in  the  U.S. 
Publifi  Health  Service^ A  license  is 
not  required  for  Federal  employ- 
nient.  . 

Employment  Outlook 

Employment  opportunities  for  vet-^- 
erinarians  are  fexpected  to  be  favor- 
•  able  through  the  mid-1986's.  V^teri- 
,1  nary  employment-is  expected  to  grow 
faster  than  the  average  for  all  bccu- 
,  patiohs  during  this  period;  primarily 
because  of  growth  in  the  companion 
animal  (horses,  dogs,  and  other  gets) 


-  ^  y 


population  and  ^n  increase- in  veteri- 
•  nrary  resfe^rch.  Emphasis  on  scient^ific 
liiethodVof  raising,  and  breedinjl  live- 
•sti)ckr  a-nd  poultry^bii  growth^  pub- ; 

lie  health  and  (gisease  control' pr<x- 

gr^s' also  wiH*contribute  to  the^ 

demand  for  veterinarian^.* 

^  Earnings  and  Working  ^  , 
Conditions,    '  ^ 

Newly  ^Jraduated.^etfcr^nariarfs.'^m- 
pl<iyed  by  the  FederaKJovernment 
started  at  $16,000  a'  :^ear  in  .1977.  - 
The  Gvecage  annual  salary  of  Veterin- 
arians in  the. -Federal ^'Governihent 
was  $24,300.  The  incoirfes  of  Veter- 
inarians in  pr^ate  practice  varjj^con- 
siderably,,tdependihg'6n  factors  sQc'h 
as  location,, t3(pe  of  practice,  and 
yearsTjf  experience,  but  usually  are^ 
higher  than  those  of  other  veterinar- 
ians, according  to  the  limited  data 
available.  ' 

Veterinarians  sometimes  may  be 
exposed  to  danger  of  injury,  disease, 
and  ^fection.jThose  in  private  prac- 
tice often  have  long  and  irregular 
^working  hours.  Veterinarians  in  rural 
areas' may  have  to  spend  much  tiiVie 
traveling  to  and  from  farms  Sf\d  mav 
have  to  work  outdoors  in  all  fcrhds 
wdather.  Becaus'e  they  are  self-em- 
ployed, veterinarians  in  private  prae-""* 
tice  usually  , can  ^continue  working 
well  beyond  normal  relirenrent  age. 
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Sources  of  Additional 
Information 


\a  partiphlet  entitled  Today)sJ/eter'^ 
-inarian  pce'sents*  additional  informa-* 
tion  dn  veterinary  rrtedicine  as  a- ca- 
reer/as  \velh  as' a  list  of  colleges  of* 
veterinary  medicine-;  A  free ''copy  ' 
may  be  obtained  by  submitting  a  re- 
quest,  together  with  a  self-atddressed 
stamped  busiag^^size  ejivelope,  to:  V 

American  VeterS^^'Medicail  Associhtiorj^ 
•  /  '  930  N.  Meaicham^-Rtf.,  Schauinbufg\  lU.^ 

Information  ,o|\,*oppottuHrties  for- 
veterirtarians  i^  the  U.S.  Department 
of  Agriculture  is  available  Trbm*:  ^  " 

Agricultural  Research- Service,  U.S.  Depart- 
ment of  Agriculture AJI^rattsviUe,  Md. 

•  20782.  '  ' 

Animal  and  Plant  Health  Inspection 'Service, 
"  Personnel  .Division.  1 2th  and  Indepen- 
dence Ave.  SW..  Washington.  D.C. 
••*250.  p\ 

.  ► 

Agricultural  Marketing  Service.  Personnel  Di- 
vision*;! 2lh  and  Independence- Ave.  SW., 

*  Washington!  6.C.  J0250.'  • 

Students  seeking  loan  or  scholar- 
ship assistance  should  send  inquiries 
to  the  schools  in  which  they  are  inter- 
ested. •     -  * 
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MEDICAL  TECHNOLOGIST^  TECHNICIAN, 
AND  ASSISTANT  OCCUPATIONS 


^^$is  sectioQ  deals  in  detail  with 
n|pe  health  oceupation&  that  are 
ii^hnical  o^J^rical  in  nature.  Many 
of  biese  ommations  werife  developed 
to  relieve  hifvy  trained  p/ofessionals 
of  their  less  cbiiplica'ted  and -routine' 
duties:  Optometric  assistants ^  for  ex- 
ample, give  preliminary  eye  examina- 
tions and  help  patients  do  prescribed 

/^ye  exercises  to  free  optemetrists 
and  ophthalmbloffibts  for  more  de- 
manding professimaf 'duties. 
Other  mediiO^yt^rt  jobs 

*  have  emerged  tonieet  a  previously 
unfiUed^need  fo/meaical  care  in^itu- 
^  ations  where  physicians  and  regis- 

.  tered  nurses  arei^ unavailable.  Emer-. 

^'gency  iriedtcal  te(^h.nicians,  for 
example*,  ^pr^jLvide  medical  attention 
at^he  sitdBjy|fi  an  ^tomobile 
accident,  jl^^ 

.The  development  of  sophisticated 
dlSfitb^tic  tools  and  techniques  for 
tre^nent,  br:pught  about  .b}^dyanc- 
es  j»  rnedlca(i||||p|pnce  ^  a  technol- 


ogy, Al^  has  created  the  need  for 


work^(  ^uch  as  electrocardiograph 
technicians  who  operate  equiprAent 
th^t  monitors  a  patient's  heart  a-c- 
^  tion,  and  electroencephalographic 
technicians  'who  operate  ^qUipment 
that  monitors  the  eleStri^^  activity 
of  a  patient's  brain. 

Medical    record^  technicians 
clerks  process  the  large  numbers  of 
medical  |^cprds  generated  daily  in 
hpspitals.and  nursing -ffomes. 


ELECTROCARDIOGRAPH 
TECHNICIANS  > 

jOD.O.f.  078.368) 

'   Nature  of  the  Wqr^^ 

Electrocardiograms  .(EKG's)  are 
graphic  heartbeat  tracings  prpc)u<;ed 
*by  an  instrumfent  called  an  electro- 


cardiograph.  These  tracings  record^ 
the  electrical  changes  that  o<cyr  dur- 
ing a  h^Ttbeat.  Physicians  use  elec-' . 
ttocardioframs*  to  diagndfe  irregu-  ; 
larities  in  heart* action  and  to  atiafyze 
changes  in  the*  cqnijition-' of  a  pa- 
tient's heart  over  .a'per'Jod' of  ^jnie^ 
Some  pt^ysicians  order  electrocardio- 
grams as  a  routine  diagnostic  ^iroce-'  ^ 
diife  for  persons  whb  haveyeached  a 
specified  age.  Erle'ctrocai;diograms 
are  r^ui^^^s  pai't  oflpre-employ- 


Despite  a  large  number  of  openings  in  many  healtli 
technician  occupations,  competition,  will  exist  diie 
to  the  large  suplply  of  qualified  job  seekers  ' 

'  Selected  medical  teclinologl^t,  technician,  and  assistant  oocupattohs  \ 
•  Average  annual  openings,  1976-85  (In  thousands) 


8oaic«:  (urMu  of  L^rSt«U»tlc|  ^ 
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Growth  Hi  Replacement' 


ment  phySIHn  examinations  fdr^ep*  * 
ple^in  many  fields'  In  s<?me<:ases,  the  -  >^ 
tests  also  aro  us^  if  surgery  i^  to-  be 
performed.  '  yft 

At  the  request  of  a  physician,  elec-  *  V 
trocardiograms  c^n  be  recorded  in  a  ^  ' 
doctor's  office,  ih  the  EKG  depart- 

nt  of  a  hospital,  6r  at  the  patient's  , 
bedside,  since  the  equipment  is  mo- 
bile. The^  technician  straps  eIectro<te.s 
to  specified  parts  of- the  patientV^, 
body,  manipulates  switches  of  the 
electrocardiograph,  and  moves  elec- 
.trfide^  across  thepatient's  chest  .-The 
technician  must  know  the  anatomy  j  ? 
►  of  the  chest  and  heart  to  properly' 
select  the  exact 'locations  fof  the  " 
chest  electrodes,  since  the,  wrortg  se- 
lection yields  &n  inaccurate  diagno-  ^ 
sis.  The^test  tnay  Jje  given  while  the  ^ 
patient  jj^jSti  rest,  ^  b^re  and  after  < 
mild  exercise.  ^ 
#  Jhe  electrocardiograph  records  . 
the  "picture"  of  the'  ^patient's  heart^: 
action  on  a  continuous'i^U.of«^perv  > 
l^e  technician  then. clips  and  moun^  : 
this  eIei^ifrt)cardiogram  for  analysis' 
by  a  pnysiciari,  usually  a  heart  spe- . 
ciaiist.  Technicians  must  recMpize  .  , 
and  correct  any  technical  errjm-  in 
the  machiiie^uch  as  crossed  wires  ^r 
electrical  interference,  that  prevent' 
an  accurate  reading.  They  also  ipost 
calt  the  doctor^'s  attention  to  any  sig-  ^ 
htfican^deviatibns  from  the  norm.  ^ 

EKG  technicians,  sbipetmies-coilt 
ducft.other  tests  such  as  vectorcardibj-  ♦'^ 
gramsV  which  ar^  three-dinfienstonal^ 
traces,  phaihiob|irdtograms.,«  whic|i^>j^  / 
record  bie  sounds  of  the  heart  valv^j.'*  '  . 
'and  blood  passing  throu'jgh''thefh,*.^ 
stress  testing  (exercise  te^ts),  pulse  ^ 
readings,  ar^d  Hblter  moniti^ring  atxd  ^  < 
scanning,  ^hieh  is  a  12-  to  24f-hour.  -  *^ 
*  recording  of  electr&cardfpgrAph'y.. 
Some  technicians  da'echo<ftirdiogra-  ^ 
phy,  which  utilizes  very  higly  frequen- 
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TiM  •l«ctibcanllograph  r^rdt  th*  *'plctur«*'  of  th«  paU«nf  s  b«art  actldn. 


cy.  sound  waves — "ultra  sound" — ^o 
tdetect  heart  problems,  such  as  con- 
genital defects.  In  additioi),  techni- 
cians )isually  schedule  appointments, 
type  doctors'  diagnoses,  ni^int am  pa- 
tient^' EKG  nies,^nd  care  for  equip- 
ment. *  #   .  ,  *' 


Placei  Of  Employment 

Nearly  12,000  persons  worked  9s 
electrocardiograph  technicians  in 
1 976/ Most  EKG  technicians  worked 
in  cardiology  departments  of  large 
hospitals.  Others  worked  part  tiitie  in 
small  general  hospitals  where  work- 
loads are  usually  not  ^reat  enough  to 
demand  ful Mime  technicians.  Some 
woijced  fuller  part  time  in  clinics  and 
dpctors' offiqes.  • 


Training,  Other  Quaiificationa, 
^   and' Advancement 

Gefterally^.  EKG  tecjini<fians  >are 
trained  on  the  job>  Training— usually, 
conducted  by  an  EKP  supervisor  or  a 
cardiologist — laists  from  3  to  6 
months  for  the  basic  EKG  tests  and 
uf^to.  I  ye^r'-for  the' more  complex, 
ones.  Vocational,  schools  in  several 
states  and  junior  colleges  give  college 
•credit  for'  cardiology.  •  technology, 
courses,  and,  some  colleges  hav«v 
added  cardiology  technology  to  their 
curricula.  Generally,^' t'^e  minimum 
educational  requirement  for  the  job 
is  high  school  graduation.  Among 
high  school  €durses  that  are  fecom- 
.mended  for  student^  interested  in 
this  field  are  health,  biology,  and  typ- , 
ing.  Familiarity  with  medical  termi- 


'  nology  also  is  helpful  and  can  be^  ac- 
quired in  classes  on  human  anatomy 
^nd  physiology  arid  by  shidying  a 
m^ica^  dictionar>l  >^ 
-Persons  who  want  to  become  EK£iAk 
technician»  should  have  mechanical- 
aptitude,  the  ability  to  follow  de- 
tailed instructions,  presence  of  mind 
in  emergencies,  I'eliability,  and  pa- 
tience. .     J   ^' 

Though  opportunities  for  advance- 
ment generally  are  limited,  lai^  hos-  ' 

)  pitals  sometimes  promote  EKG  tech- 
nicians to  supervisors.  Advancement 
to  cardiovascular  technician,  cardio- 
pulmonary technician,  and  cardiol- 
ogy technologist  also  is  possible. 

Employment  Outlook  ^ 

The  employment  of  ^KGr  techni- 
cians is  expected  to  grpw-f^ster  than 
the  a^rage  for  all  occc^pations  be- 

,  caliise  of  increasing  reliance  on  elec- 
trocardiographs to  diagnose  he^rt 
diseases  and  for  physical  examina- 
tions, of  older  patients.  Also  cqhtrib- 
uting  to  the  expected  growth  this 

^occupation  is  the  increased  demand 
for^health  seij/ices  in  ^eneral,^a.8- a 
result  of  greater  health  consciou^ 

.  ness,  new  medical  techniques  and  ' 
drugs,  and  ex1(ension  of  prepayment 

'^  programs  that  make.it  easier  for  peo-  ^ 
pie  to  pay  for  health  and  fnedicat) 
care.  '  ' 

^  In  .  addition  .to    openings  from 
gr>3wth,  workers  will  be  needed  to  - 
replace  technicians  who  die,  retire, 
or  leave  the  field  for  other  reasons.^ 

Earninga  and  Working 
Conditions 

\  Ei^G  technicians  in  hospitals  and 
medical  centers  earned  starting  sala- 
ries of  about  $6^0  a  year  in  19,76, 
according  to  a/^rvey  conducted  by  *; 

,  the  llJniversity  of  Texas  Medical  ^ 
Branch.  Experienced'  EKG  techni- 
cians, in  some  cases,  earned  as  much 
as  $13,700  a  year. 

Inexperienced  *■  EKG  technicians 
with  tile  Federal  Government  earned 
$6,57Va^ear4n  1977;  a  few  experi- 

^  enced  technicians  earned  as  Qiuch  'as 
$  1 2,093  a  year.  Usually,  EKG  techni- 
cians earn  about  as  much  as  the  aver- 
age for  all  nonsupervisory  workers  in 
private  industry,  except  farming. 
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In  general,  those  EKG  technician 
with  previous  formal  training,  earn 
higher  starting. 'salaries  than  those 
who 'learn  on  the  job.      ^  ^ 

EKG  techniciafis  in  hospitals^  re- 
ceive the  same  fringe  benefits  as.oth- 
er  hospital  personnel,  including^  hos- 
pitalization, vacation,  and  sick  leave 
benefits.lS'ome  institutions  provide 
tuition  assistance,  or  free  education 
courses,  pension  programs,  and  uifi- 
forms.  Technicians  generally  work  a 
40-hour  week,  wh^ich  may  include" 
Saturdays  and  Sundkys. 

Sources  of  Additionai 
Information 

Local  hospitals  can  supply  infor- 
mation about  em^loym^nt -opportu- 
nities. For  additional  'information 
about  the  work  of  EKG  technicians, 
.contact 


^^quences  of  infectious  diseases  on  the  troencephalograph,  th«  technician 
brain  can  be  measured^'ith  EEG.  ^fTtist  a*dvise  his  or  her  supervisor,  so 
Electroencephalograms  may  be  tak-^  that  the  machine  can  be 'repaired 


en of  children  with  serious  ariiust- 
ment  problems  or  learning  dlmcul- 
ties  to  discover  any  organic  basis  for 
these  problems.  EEG. ^also  may  be 
used  f^rior  to  vital  orgaQ,  transplant 
operations,  to  help  determine  wheth- 
er the  potential  donor  is  dead  br 
,  alive.    ■  "  \ 

'   The  people  who  operate  EEC  ma- 
chinery are  known  ^ -EEG  techni-' 
^^ians  and  technologists.  The  main 


promptly.  EEG  technicians  also  need- 
a  t\asic  understanding , of  tfi^  kinds  of 
medical  efpergehcies  that  can  occur 
ir]^  laboratories,  to, be  able  to  react 
properly  \f  an  emergency  arises.  For 
example,  if  a  patient  suffers  ^n.epi^ 
leptic  seizure,  the  EEG  technician' 
must  lake  Jtbe  proper. action. 

EEG  technologists  usually  perform 
all  the  duties  of  EE^techhicians,  but 
haye'a  more-thorough  understand irig*^ 


American  Hospital  Association,  840  North 
Lake  Shore  Dr.,  Chicago,  111.  60611 . 

Miss  Ruth  Jackson,  President,  American  Car- 
diology Technologists  Association,  Scott 
.and  White  Clinic.  Temple,  Tex.  76501. 


.  ELECTRO- 
ENCEPHALOGRAPHIC  ^ 
TECHNOLOGISTS  AND 
TECHNICIANS 

(D.O.T.  078.368) 

Nature  of  the  Work 

'     ■* .  ■ 

.  The  field  of  electroencephalogra- 
phy ^EEG)  is  (Concerned  with  record- 
ing and  studying  the  electriral  activi> 
.  ty  of  the  brain.  A  special  instrument, 
the  electro  en  cepKalogr^tpirrNj^ecords 
this  activity,  producing  a  written 
tracing  of  the  brain/s  electrical  im- 
pulses. This  rejcord  of  brain  waves  is 
caUed  an  electroencephalogram. 

various  kinds  of  brain  disease  can 
be  diagnosed  by  neurologists  and 
other  qualifiedSfhedical  practitioners 
with  the  use  of  EEG.  Electroencepli- 
alograms  are  taken  for  patients  sus> 
pected  of  having;  brain  tumors, 
•strokes,  o'r  epilepsy.  The*  conse- 


^ob  of  an  EEC  technician  is  to  prb-\pf  aU  aspects  of  EEG:^work.  Thus 
duce  electroencephalograms,  under'^hey  can  app!y  specific  EEC  tech- 


uthe  supervision  otan  EEG  technolo- 
gist or  an  el^gtroencephalogfapher 
(a'  physician  specializing  in  electro- 
encephalography). Before  doing  this  ., 
job,  the  technician  takes  a  simplified 
medical  history  ofVtKe  patient  and 
helps  the  patient  relax  for  the  test. 
The  technician  then  applies  the  elec-  ^ 
trodes  of  the  electroencephalograph 
to  designated  spots  on  the  patient's 
head 'and  ^  makes  sure  that  the  ma- 
chine is  working  well.  The  technician 
chooses  the  most  appropriate  combi- 
nations of  instrunrient  controls  and  ' 
electrodes"' to  produce  the  kind  of 
record  needed.  EEG  tech'niciaits 
must  be  able  to  recognize  -and  cor- 
rect any  artifacts  that  appear  (an  ar- 
tifact is  an  electrical  or  mechanical 
event  that  comes  from  somewhere*, 
other  than  the  brain).  If  there  are  any 
mechanical '^problems  with  the  elec-- 


niques  tp  the  particular  requirements 
of  a  patient.  Technologists  alsb"  may 
use  EEG  equipment  in  conjunction 
with  other  electrophysiolo^c  moni- 
toring devices,  such  as  a  ta'pe  record- 
er.* They  also  can  repair  the,  eq'uip- 
ment  if  it  is  not  working  properly.  - 
After  producing  an  EEG  ^^cording, 
the  technologist  writes  a  descriptive 
report  to  accompany  it  for  use  by 
eiectroencephalographers. 
/  Part  of  an  EEG  technologist's  job* 
is  to  supervise  EEG  technicians.  Be- 
sides direct  supervision  dunng'EEG 
recordings,  this  includes  suclv^hijigs 
as  arranging  work  schedules  and- 
teaching  EEG  techniques,  Technolo- 
gists often  4iave  administrative  re- 
sponsib;lities,  such  las  managing  the 
laboratory,  keeping  records,  schedul- 
ing appointments,  and  ordering  sup- 
plies. 


%««ctroencephalograph.  records  th«  •■•ctrlcal  activity  of  tha  brain. 
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Places  of  Employinmii 

About  <300  perse 
electroencephalograplil 
gists  and  technician|r;  jrf 
though'  EEC  peiTOdne)*w>vorfe  p^^n^ 
ily  in  the  neuydlpgy  depaaai^ents  : 
hospitals,  many  wbrli  itivp^i*iLie  offic:- 
es'  of  ncuT0l6gist^  £^^;X^uros;- 
geons.       "       «  *i*J 

Training,  Other  QuaMntifsm. 
and  AdvcTneemBMit 


Most  EEt»te^ 
1976  weVe  % 


I  am  jiTicEr.;  u 
petsc  -nci. 


experienced       _  . 
ever,  wFth  advances  in  ir-oicai  f 
nology,  electro'ence-^r^ 
e<Juipnrient  has  become  ir.—  ^'r 
niore  sophisticated,  rec.  nrrr 
cians  with  more  trainin^ 
•  The  Council  on  Me.-^r-. 
tion  of  tjie  American  -^Jk 
ciation,  in  coUaborLLu 

Tierican  ElpctfO^*' 
V— *ciety,  the  Ameridar  ' 
-^encephalographir^ 
( the  American  Soat^ 
jcphaiographic  Tec  ^ 
jloped  standards  i?^'  '-^kw 
rams  to  train  EEC 
'echnicians.  The"  '\ 
cc^'-^'^d  that  program    *igf  - 
/  \  rars  ^^n d  in  clu c  e  \  t<*r 
^^^ice  as  well  as  ^-^^rt^Kw- 
<:  -  in^neur'6  '  -^^ 

naUi'Qsiatomy;  phys  .  V\ag 
p--*-_:20gy,  clinlca:  T-d 
m^Bcine,  psychiatry.  ^.  .vrnir- 
anc  instrumentation,  r-^  in 
be  carried  on'in  college^        .  r  cc 
leg^,  medical  schools,  he r- 
vocational  or  technicc  schov 
-There  were  ninei  AM/^  Appro^^ 
training  programs  for  EE^  :^ec^^ 
gists  and  technicjahs  n  19' 

EEC  personnel  who  have      e:in  f 
training  and   I  .year  of  iarirav 
experience,    and   who'  sucr^nu.. 
compliite  a  written  and  oral  ^xan.irr 
tion  adnftinister'ed  by  the  Ante!- 
Board,  of  Registration  of  Etec  ^em- 
cephalog  rarph   Techno     i  is  ^ 
(ABRET),  are  designated    <  -ev 
tered.  E  EG  Tcchhol 
(R.EEG.T.).  Although  not  e  t-t-  : 
requirement  for  employmen:  --s^^-- 
tration  b.y.  ABRET  is  acknc^*2dc  - 
ment  of  ' a  technologist's  a^itin  - 


]^ions,  and  makes  better  payi^ig  lobs 
easier  :o  obtain. 

:^  Persi)ns,  who  want  :o  sn^er  this 
field  sffould  have  mar  aal  de  ierity, 
good  '^isipn,  an  aptituoe  for  working 
with  riirctrohic  equiprrent,  and  the 
ability  lo  work  with  pc vents  li-  well 
as  with  o*ther  .members  :  the  hospital 
team.  High  school  stacents  consider- 
ing a  career  in  this  occ;-:nationr  snould 
take  courses  in  healL.  :?ioiQgy  .  an<J 
electronics. 

Some-^EG  techn:.  :ans  large 
hospttah;  -afcivance'to  c:::_3ef  EE  '  'tech- 
1tc(logib:.inoHiaye  incre  -sed  mnponsi- 
bimit:  in  laborator>  nr^aniLsement 
and  !-  li^aching'-fiasic  :echr3cues  : 

roer 


new  r  risorinel.  Chief 
gists  .::a^^upervised[^b 
cephi    grapber,  0r.' 
neurc  arge«)rK!, 


etc:. 
^cnrviv .  list 


JXytjB    Tilojihe^.,       '  EC  tecr 
>!^p1oa^;'^  iiid  tecjj[ni5i/:^p'<    exs^ecte  : 
:o  than  tiii|^  iverage     -  ^ 

^ccuc*?^.  '  ""^ue.tO  Ttitt.  .^mreaseu  us: 
3fE'  •  .^r^P^^j^'ci  diagnosiHi, 
inc  -nofl#u  niig^paft3ri  £  with  -an 
-'.itj  '<ii^r:Cributir:r  the  b  -ai. 
:aBt  neialtl  •  ices  an  he 
_  ibr  i.^  ,  te^liJtBfc^  " 3«sts  and  rn- 
tF- ..ns  a:-*gTejaOT^-  — :ih  consc:  .  j  r- 
litr;.  anc  Tnor^^p-^'  '  V  health  -rro- 
g  r  *^  m  ?  Reg  >  r  c  -  e  d  L  £  G 
Teci<T^oloOT^ti|  wi:  r.^vr  the  bes.  sm- 
ploymeitr  q^^ort-nit        •  ^ 

In    aduiiion ,  "  -nings  from 

grawttC\j^any '  <:>>ciiHig:  will  ari^ 
wltefl*:|?c^ers  rev-re  of     ave  the  fieic 

Earnings  ar^d  Working 

.  Con<Mk>e;] 


Starting  salar: 
^  cians  em'plr  cd 
medical  cenir  s 
year  in  197^. 
by  the  Unive^  ir, 
Branch.  S^artrg 
tered  EEC 
$l,000»to  $2,000 
of  ^experiencc<' 
ranged  as  hie^ 
Highly  qualir 
earn  more  a 
traming  situati^  - 
.  of  BEG  laborator 


EEC  -chni- 
^ospitai  and 
-ged  S"  <^60  a 
mg  to  \  survey 
exas  iviedical 
>ai:»  ies  for  Re;gis- 
ih-   iogists  were 
tiij[rt:i:r.  Tjop  salaries 
\  £  technician's 
•  :0<j600  a  year, 
-unnologists  may 
■'e?s  in  special 
i:       as  supervisors 
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'  lnexnerit:nced  EEC  trainees  em- 
ploye^: r»y  :he  F^eral  Government 
receivec  $6,572  a  year  in  l??"/  but 
they  could  Advance  to  as  much  as 
$1  i,t^^^ — v^r.  tisuaiiy,  EEG* techni- 
cians ci:—  aooptjas  much  as  the  aver- 
age a.,  nonsulpervisory  workers  in  - 
privii  V   riiustryi  except  farming. 

'  technologists' and  technicians 
is  receive  the  sarrfe  benefits 
«»o«3ital  personnel, -including 
izutjon,  v^ation,   and  sick 
'  lefts.  Some  institutions  nriay 
tuition   assistance/  or  f^ee 
T>ensipn  programs,  jjniforms. 


in  h 
as  Oiii 
hospfi 
leav  ' 
pro^ 
cou 
and 

iieneM^lv 

:a!: 


-ohnGfogists  and  technicians 
work  a  ^0-hour  week  w  ith 
:ime,  although  some  hospi- 
a  standby  emergency  ser- 
:  hours  and  an  .weekends 

:ays. 


"Sources  of  A^^ditlonal 
information* 

hospitals  can  supply  inior- 
:bout  employment  dppprt^ 
Additional  informatian 
*auac      rom:         *  •         ^  *. 

-.--*"Scar    Hospital  Association,  840  Noi.» 
:iv    Shore  Dr.  Chicago,  111,  6Q61 1. 

.-eneral  information  about  a 
'  ir  :ne  field  of  electroencepha 
lb     is  well  as  information  or 
re?n5;--at..  n  with  ABRET,  contact: 

vM    Sa^ur  ^    :ienney,  R,  EEC  T.,  EEC  0(! 
\     Up^»^  -iall.  O  S.LJ.  Hospital,  Columbtu. 

1    Ohc    ^110.     .  1 

i 

c  ■     ■  » 

EMERGENCY  MEDICAL 
TECHNICIANS 

(D.Cl.t: 354.37,4)      "  ' 

Nature  of  the  Wqrk 

'  An  automobil^  'accident,  a  heart 
attack,  a  near  drowning,  an  unsched- 
uled childbirth^,  a^poisoning,  a  gun- 
shot wound — all  of  these  situations 
depiand  urgent  medical  attention. 
Seeing  medicaT  emergencies  like 
these  handled'on  television  has  made 
millions  of  Americans  aware  of  th^ 
crucial  role  played,  by  ejnergency 


ERIC 
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medical  technicians  (EMT*s),  some 
fmies  called  ambulance  attendants. 

A  call  from  a  diwatcher  s€^k 
EMT's — who  us5ia!I>^-T^K)rk— in  t^^s- 
(rf  two — to  the  scene  of  the  emergen- 
ov.  Although  speed  s  essential,  the 
EMT's  obey  the  tra?95c  laws'  for  th  ' 
TTperation  of  emeite«icy  vehicle  s. 
T5iey  also  must  kncv\v  the  best  ro*Mie 
w  take  in  the  face  Mf^^traffic,  rvmt  . 
cznsstruction,  and  "*  Either  coi«tii- 


i-  dis 


..pon  arriving  at  Hflt  scene  of  thi 
emergency,  the  dn^^r  parks  the  aon 
Tssance  in  a  safie  pasce  to  avoid  acci- 
^osnts.  If  no  police  are  present,  by- 
\standers  may  be  ::ialisted  :o  lend  a 
hand.  For  instance  n  -  ne  case  c  <"  an 
automobile  accidc>-.-  > 'Staiiders  .  - 
help  control 'lr«fn-  o  Di«c:nf  ^  U 
flares,  removing  d*^'  -  mc  ectr  -ec- 
ing  traffic. 

EMT's  first  de^t'^mine    ne    aii.  • 
and  extent  of  the    ictims  tine:r>r-i 
injuries  and  establish  pnoritit 
emergency  medical  care  ^atic-.> 
ceiv^  appropriate  medic?    :ar^.  ^ 
as  opening  and  maintairm  3n 
way^Y^storing  breathing.  :-^r 'f(,>llir^ 
bleeding,  treaimg  for  shoe,  rnmoh- 
Iizing\fracture^.  bandagjn;i. 
in  childbirth,  managing  Tie: 
turbedi  patienrs.  and  jivir  initial 
care  tolpoison  and  burn  vtcuiTr 

EMT\ -training  stresses  "ic-- 
and  confidence  to  reassur  ^.>a 
tients  and  bystanders.  EN        -^n  * 
hanme  piatients  correct!  -  st 

ing  aiW  time  nor  workin    too  niiiuii\ 
V/heTf  th6  situation  requires,  as  -    '  e 
caspojf  possible  epilepsy  or  dia  '  >  s, 
EI^T*s  look  r  r  medicm  id.er  -r  .. 
tion  emblems  ihat  art     ues  r  pro- 
viding correct  rreatmen 

Whe'n  persons  are  tranDed,  ^     i  a« 
in  an  automobile  accicent,  :  ' 
face  a.  double  problem..  Firs 
must  assess  the  victims'  injuries  'di  ri 
supply  all! possible  emergency  med: 
cal  care  and,  protection  to  tbr 
trapped  persons.  Then  they  must  uie 
the  correct  equipment  and  tech- 
niques to  remove  the  victims  safel> 
EMT's  may  jequest  additional  helf 
or  special  i^escue  or  utility  services  b) 
radio  or  telephone  from  a  jlispatcher 
In  case  elf  death,  EMT's  notify  the 
proper  authorities  'and  arrange^  for 
the  protection   of  the   deceased  s 
property.   I         -s      .       ,  * 


Jften  paiuents  rrmsi  ransported 
v4  a    ho*p»itaL    ir   su^  instances. 
bINt  f  place  the  p2Tiemi.  on  stretch 
.  crs^ii^ mem  into  tri^a^it!ulance».aac 
seccL-e  bcth  the   z:^:  :ivr:is  and  iht 
siTKictoer  for  the  r;  :.  fT'^IT's  choose 
ihe  neari^si  4iospi:-JiI  r;sy  consider 
^e^t  e:quip:jped  anc   '~.i:r'ed  to  trea: 
er  pattisnts.  Tc    ^^liire  promp- 
•  ^'irm-ent  ^pon  arriva..  EIMT's report 
"  ^  -aidio   directly^  ic  '^e  hospital 
:mf:-2  enc^   department  ^r  the  emer- 
gcTTi  ^  dispatcher  abo^    the  nature 
anc  ;2xteat  of  injuries       rlhress,  the 
f^-  -  her  of  persons  b::::r^  transport- 
.^^  iic.^         destinatio     They  may 
asv    toi  acfdinona!  ad'  -  j  from  the 
'   ^pital's  errerger  ■  m- r,ica!  staff. 

Or*   7}e  wa:y  to    ic  err  ;Tgency  de- 
par:      nl,  EMT  stantly  watch 
the  lia  onts  '         ^adi:;ionaI  care  as 
neeci^'  ^1  or  .-^  ^  airect  -c  toy  a  physician 
AhoTT   'hey  ha  j  radio  contact  - 
t  l^ohyar-   al  at  tht  Hospital,  they 
^Ip  trairsfVr  the  patien^  from  the 
uji'. 'anc.c  *o  th'/  emers:i-ir::y  depart- 
-^th     I  ^»'*"\    zvc'i  their  ob*»ervations 
aid  4            :.ne  "atieils  to  theemer- 
luetic.-  iepa    Tier  "  staf^  TOT  .iagnost:; 
purposes  ^    ^  as    mat:jr  .  .  -ncord.  I: 
.-a'  tjd  L.poit    EN'T's  h<       -.r  emer- 
ge    •   'epiTt-nert  stz:^ 

■  u\t2     '      J  duties       c.'-lT's  is  lo 
nv  ^^.a;:   ,     sean.  weij-equiTjped  am- 
bul  ICC     -  jr  each      ~    *"  MT's  re- 
.   :he   u^ed  imen  kets,  ard 

^uppJit" send  th.   -  <cd  items  zo 
x.'  s^^rilize*^  an^l  can.  _  .     check  ail 
cqi»irmc!\t  ^^/that  th^  :^.bulancs  is 

♦  r  the  next  trr:    2:  they  nave 

*  ?ii*;^^its  \^ho,:zL:^'=i  contagious 
'\^^n  (     have  ber      ixposeo  lo 

a^i.n     ^ey  decom.  nmate  the  !n- 
ambiii*."-       and  rc  rrt 
.uv  ?     jIIs  ic  the  r-<(>  authtDniie:; 
^'        M  l  .  I  sure  t:  at  th:i  ambuianc; 
,  II  ::)pera*:ng  coliditior  b  /  - 

.Kw  ..         gasc  nse,  cil,  tire  pres-  ^ 
,  .   siren,  .neater,  and  com- 
r.--       .       equiDment  before  their 
-hi'-  '  .  ns 

ac  n  tc  the  basic  EMT„ 
*.  >  V  - ;  har  been  described, 
,n™  .r-  o  othu^r  fypfes.df  EMT>r 
E  '^  medics  arid  EMT-Dis- 

pxzrrrj  -       -  orkinz  with  radio  com- 
ing:,        under  the  direction  a 
p:  ~MT-Paramedics  may  ad- 


minister drugs,  both  orally  and  intra- 
venously, and  use  more  complex 
equipment^  such  as  a  defibrillator^ 
thaji  basic  EMT's. 

/^IthoiEgh  not  dealing^ directly  with 
emergency  patients,  EMT-Dispatch- 
ers  nevertheless  play  an  important 
role.  They  receive  and  process  calls 
for  emergency  medical  assistance. 
Dispatchers  send  the  appropriate 
persons  and  resources  to  the  emer- 
gency site  and  coordinate  the  move- 
ment of  emergency  medical  vehicles 
from  start  to  finish.  By  means  of  tele- 
phone and  radio,  dispatchers  serve  as 
a  communications  link  between  the 
•pprc  -  'iate  medical  facility  and 
hose     ho  are  sent  to  attend  tne 
^rrereency  patients.  EMT-Dispatch- 
™r>  :^.'so  handle^  communications  for 
V  jbhc  safety  agencies,  such  as  police 
fire  departments  so   *iat  services 
v»>  e  iraffic  and  fire  cor  :rc ;  can  be. 
pc  ■ '  irmed. 

>* 

Places  of  Employmen 


^76.  an  estimated  287.     ')  r -r- 
..•:rked  as'EMT^s.  Ab'^.  ;.-lf 
'     3iunteers  on  rescue  :jaas, 
:  whom  work  closely  ^  f:re 
-rrments. 

a-^  '  paid  EMT*s  work  fo  nij.ice 
^^^e  departments  and  privi.^;^  im- 
::z^  companies.  Funera:  'jrc-  nes 

ent 
left 

10S- 


vioir*  ambulance  service  err 
It:  £     T'S;  althcrugh  in  r 
rs  m  m>  funeral  hom^s  ha^ 
fieic  A  feAv  ^MT's  work  c 
i-basi:'  ambulance  s^fads. 


Training,  Other  Quaiifficattma, 
a«d  Advancement 

Few  F  UT*s  received  forma,  train-: 
ing  unti  ^cent  years.  Now  iristruc- 
tion  in  e^i^^gency  medical  cart  tech- 
niques ^fandatory.  A  st^mdard 
training  ourse  is  the  '8 !-ho'~:.  pro-* 
gram  de-  gned  by  the  U,S.  L  epart- 
ment  of  ""ransportation-.Thrs  pro- 
gram, pr  .s  equivalent,  is  available  in  ^ 
all  50  S:ctes  and  the  District  of  Co- 
lumbia, i.  is  .offered  by  police,  fire;  ^ 
and  health  departments,  in  hospital^ 
and  as  a  ^special  course  in  medical 
schools,  colleges,  and  universities.  / 
xThis  course  provides  in;structT^ 
and  practice  in  dealing  with  emer- 
ge4icies  such  as  bleeding/  fractures. 
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airway  obdtructioa,  cardiac  arrest, 
and  emergency  childbirth.  Students 
ieam'  to  use  and,  care  for  common 
emergency  cqiripmerit,  such  as  back- 
boards,, suction  machines,  fracture 
kits,*  oxygen  delivery  systems/  and 
stretcher^.  Physicians-  ai^d  nurses 
usually,  give  the  lectures  and  demon- 
strations. 

.  After  completing  the  basic  81- 
hour  program^  students  may  take*a  2- 
day  course  dealing  with  the  removal 
of  trapped  victims.  Further  training 
courses  presently  are  being  prepared 
by  the  Department  of  Transportation 
for  the  categories  of  EMT-Paramedic 
and  EMT-Dispatcher.  A  '.special 
course  on  driving  also  is  in  prepara- 
tion* Thus,  a  career  ladder'fpr  the 
EMT  field  IS  being  establishedl 

Admittance  to  an  EMT  training 
course  requires  that  the  applicant  be 
at  least  18*  years  o^d,  have  4  .  high 
school  diploma  or  thb  equivalent, 
and  have  a  valid  drivW's  license. 
Among  high  school  subjects  recom- 
mended for  persons  interested  in  the 
field  are  driver  education  and  health 

,  and  science  courses.  TrainingMn  the 
Armed  Forces  as  a    medic"  also  is 

'  considered  good  preparation  for  pro- 

:  spective  EMT's. 

Graduates  of  approved  EMT  train^ 
ing  pipgrams  who  meef  certain^pe 
rience  rjcquirements  and  succepnilly 
pass  a  written  and  practical  examina- 
tion administered  by  the.  National 
Registry  pf  Emergency  Medical 
Technicians  earn  the  title  of  Regis- 
tered EMT-Ambulance.  To^ maintalr^  perso 

/their  proficiency,  EMT's  must  reg^' 
ter  again  every  2  years.  / 
/'Although  not  a  general  fequijr^- 
nfient  for  employment,  regist^tk»n;. 
with  the  National  Registry  is  ac-v?  Employm 


EMT  training  <tr«tMt  •fnctoncy  and  confkl«ne«  to  r«aMur»  patlenti  and  b^tendtra. 


good  judgment  under  Stress  and  have 

tidershifj  ability.  Emotional  stability 
d  the  ability  to  adapt  to  many 
different  situations  help  them  handle 
difficulties.  They  should  have  a  neat 
and*  G;lean  appearance  and  a  pleasant 
lity.  ^ 


Employment  Outlook 


It  of  EMT's  is  expected 


knowledgem^ent  of  an  EMT's  qualifi- 
'    cations  alhd  makes  higher  paying  jobs 
easier  to  bb tain.  By  late  1976,  nearly 
70,000  EM  T;s  were^  registered 

EMT'S  should  have  good  dexterity 
and  physical  coordination.  They  rway  ^Safety  Act 
-  must  be  able  to  lift  and  carry  up  to  Emergency  Medical 
liOO  pounds.  EMT's  need  good  eye- 
sight (eyeglasses  may  be  used)  with 
accurate  color  vision.  Normal  good 
health  is  expected.  ' 

Because  £MT's  often  work  under 
^trying  conditions,  they  must  exercise^ 


to  grow  mijch  Taster  than  the  average 
for  all  occupauoijs,  due  to  the  in- 
creasing publicX  awareness  of  the 
need  for  better  e\nergen'cy  medical 
services.  Since  passage  of  the  High- 
1966  and  .the 
rvices  System 
Ac^  of  1973,  the  Federal  Govern- 
ment has  encouraged  the  expansiop 
ahd  improvement  of  ambi^lance  serv- 
ices. 

Additional  |5ositions  forVfull-time 
EMT's  will  become  availableXas  more 


and  more  comnf unities  change,  from 
volunteer  to  paid  ap1>illance  sery- 
ices.  A  trend  is  underway  ^stafblish- 
ing  ambulance  servicers  the  thir<i.  • 
•essential  "tiomm unity  service,^aftcr 
police  and  fire  protection. 

Increasing   cooperation,  between 
ahibu lance  personnel  and  the  physiA  » 
cians  and  nurses'' of  emergency  de-y 
partments  is  expected  to  further  con- 
tribute to  the  growth  of  the  * 
emergency  medical  technician  occu- 
pation. As  the  field  of  emergency 
medical  care  develops  and  personnel 
become  more  qualified,  n^re^pe^ple 
are  expected  to  use  an^bulance  serv- 
icd§,  which  will  increase  the  demand 
fdr  EMT's. 

In  addition  to  job  ^opportunities 
created  by  growth,  many  openings 
for  EMT's  will  occur  each  year  be- 
cause, of  the  need  to  replace  EMT's 
who  Retire,  die,  or  leave  'the  labor' 
force  fbr.  other  reasons. 


/ 
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OCCUPATIONAL  OUTLOOI  HA^ 


Earnings  and  Working 
•  Conditions 


,  ?2irnings  of  EMT-8  depend  on  the 
type-p^  employer,  the  training  and 
experience  of  the  individual,  and  the 
geographic  location,  . 

In  general,  graduates  of  approved 
81-ho'Ur  training  programs  received 
starting  salaries  ^  between  $7,500. 
and  $9,000  annually  in  1976:  de- 
pending on 'the  community.  EMT*s 
,  working  for  police  and  fire  depart- 
ments usually  are  paid  the  same  sala- 
ries as  pQlice  officers  and  firefighters. 
(See  statement  on  police  officers  an9 
firefighters  el»6where  in  the  Hand- 
book,) ^ 

A  few  volunteer  EMT*s  are  paid  a 
small  amount  for  being  on  call  or 
answering  emergency  calls. 

-EMT's  employed  by  fire  depart- 
ments often  have  a -56-hour  work- 
week. Those  employed  by  hospitals. 
.  private  firms,.and  police  departments 
^  usually  work  4,0  hours  a  week.  Vol- 
unteer EMT^s  have  varied  work 
schedules,  but<marty  put  in  from  8  to 
12  hours  a  week.  Because  many  am> 
bulance  services»function  24  hours  a 
day,  EN/LT*s  often  work  nights  and 
weekends. 

The  employee  benefits  offered  by 
'  priyate'Companies,  such  as  vacation, 
sick  leave,'and  health  insurance;  vary 
Widely.  EMT*s  employed  by  hospitals 
and  police  and  fire  departments  re- 
ceive^the  same  benefits  as  the  other 
employees. 

Sources  of  Additional 
Informatioh 

information    concerning  training 
courses  can  bebbtained  by  writing>to 
the  Emergency  iCiedical  Services  Di- 
vision of  the  Health  Department  of 
^yourState.  , 

For  information  about  job  oppor- 
tunities'for  prospective  EMT/s  in 
your  State,  contact  the  Governor's 
Office  for  Highwa/  Safety. 

Information  about  the  registration 
of  EMT*s  is  available  upon  request 
from:^  . 


MEDICAL  LABOF^ATORY 
WbRKERS     .  , 

(D.O.T.  078.128,  .16.8,\28f,  and 
.  ■   .    .     .381)      -  ■     -  . 

Nature  oTthe  Woric 

Laboratory' tests  play  an  important 
part  in  th^  detsction.  diagnosis,  anc 
treatment  of  many  diseases.  Medical 
laboratory  wc*~x:ers;  often  ^cafted 
clinical  labbratcry  workers,  incf^ude 
three  levels:  medical  technologists, 
technicians,  ana  ass^tants.  They  pc^r- 
form  tests  under  fhe  general  direc- 
tion ofoaihologists  (physicians  who 
di3gft<Jse  the  causes  and  nature  of 
disease)  andV)ther  physicians,'  or  sci- 
entists who  ^pecielize  in  clinica^ 
chemistry,  microbiotogy,  or  the  other 
biological  sciences.  Medical  labora- 
tory workers  analyze  the  blood,  tis- 
sues, and  fluids  in  i^e  hum'an  body  by 
using  precision  instnajnents  such  as 
microscopes  and  automatic  a^alyz- 
er$.  ^  ,  \ 

Medical  technologistsyM^ho  reqi^re* 
4  years  of  postsecondaVv  ^t^^^^^^hg, 
perform  complicated ,  che\nical,  mi^ 
croscopic,  and  bacteriological  tests. 
These  <may  include  cJiemicaKtests  to 
determine,  for  exank))e,  the\&lood 
chl^esterol  level,  or  nracroscopic  ex- 

_he 

preseiTce  of  diseases  suc^  lei 
mia..  Technologists  mi'cr^scopici 
examine  other  body  fluidsrniake  ( 
tilTQS  of  body  fluid  or  tissueXsamplei 
to  determine  the  presence  of  bacte- 
ria, parasites,  or  other  microorga- 
nisms; aqd  analyze  tlie-^amples  for 
'chejrfical  content  or  reaction.  They 
alsp  may.type^and  cross-match  blqod 
samples. 

Technologists  in  small  laboratories 
often  -perform  many>  types  tests\ 
Those  in  large  laboratories  i^ally^ 
specialize  in  area^such  as  microbiol- 
ogy, parasitology,  biochemjstr^y , 
blood'  b^jiking,  hematology  (the 
study  of  blood  cells), 'and  niiclear 
m^edical  technology  (the  use  of  radio- 
active isotopes  to  help  detect  diseas- 
es)'. 


of 


.  op  laboratory  technique^  i^ach. 
perform  aSministrative  d 
Medical  laboratory 

^ho  generally  require  ^ 

pc^econaary   train ing,/j||^ 
wide  ranee  of  tesis  anc*  *^»«t>,  ^ 
procedures  that  requin  i^ig;; 

•  of  skill  but  not  the  rr  ^*T^h  krfv. 
'ed^e  of  higinfy  trainee  -ii:i;hrno!ogM4». 

Like  technoi^gists,' the  ^,iv  w  :n 
seTv^ral  area.s-X)r  spe::ia!v^^'  s'.  .>i.2 
fieW. 

Medical  lavoraiory  r 
.  generally  ha  e  a  year  /  ru 
*ing,  assist  medical  tec  :>->ri'i 
techniciajis  -  routine  t-nsv 
"ed  worik  that  ^n  be  lea"»^ 
tively  short  '  md.  i- 
ries,  they^  nr:i>'  cbricer*^ 
afea  of  work  ^or  examj] 
iderttify  ,abn-":rma^  bK 

*  s||ides.  In 'addition  to  pe 
tinV  tests,  assistan._.  r* 
labfcl  plasmar,  clear  anc    le^'iliuc  . 
ratory  equipment,  -las^wars;.  and^  * 
struments;  prepare  so      onv  foltovs 
ing  standard  laboraaor       ^u  alii:  unc 
procedures;  keep  re  ,^       of  *  tests, 
and  identify  speCtnrsr;s^ 


Places  of  EmrXoymt^nti 


About  240,(5OO  p:  • 
medical  labjl^ratory  v 
Mpst  medical  labor: 
work  in  hospital  labo 
work   in  independe 
physicians*  offices, 
health  agencies, 
firms,    and  'resear'.^ 
These   places  are  v. 
^larger  (^ti«  and  pop 
pi  19'?6',  Veterans 
;pitals  and  laboraL 
adout  2,400  medic 
Jknd  about  2,000  me. 
technicians   and  as 
worlced  for  the  A 
the  UlWublh:  Hea.: 


Training,  Othir  CMu^fcationa, 
and  Acivan  ^*^y 


)nacK^ 


The  mimmum  edim 


National  Registty  of  En^ergency  Medical  ^    Most  medical  technologists  con- 


r^^riLrequire- 
r  medical 
eiv  rs  of  coP 


Technicians,  1395  East  Dublin-Granville 
Rd.,  P.O.  Bo>r  29233,  Columbus,  Ohio 
49229.  ^  V:  , 


duct  tests  related 'to  the  examination 
and  ^r^atment  of  patients  and  are 
called  on  to  display  independent 
^udgmerU*  Some  do  re^arch,'devel- 


me(nt  fc  a  beginning 
t  e  c  k  n  oio^s  t;^  u  s  u  a  11  y 
legeVrairning\includin^  cr/ipifletion  of 
a  s^&c.alizeq  training  p^<<.  >;ram  in 
meoioBi  technology. 

Und^r^radua^e  work  ncludes 
courses  ^^n  ohemistry,  bioiigicc^l  sci- 
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MEDICAL 


\  TTdiwnr^rf  and  assistant  occupations 


encff,  ^wid  maCfacnBtics.  liuese  Quer- 
ies p:«K^the  techtnokigist,  ^.  ^"^ad  un* 
derf^jmidiiig  iof  the  s:ientific 
prznriqeiies  yaodllterlTihg  law>ratorv 
wotk.  Specia}»2«<d  mnnwHi  usually  re  - 
quires  \2  nMRtttls  of  stndy  and  in- 
clacttt  exteiw^*^  lahoratc*ry  work. 'In 
197<uiliri)oi't  TOO  hospitals  and 
\  programs  ac^edited 
^Ancrscah  Medical  Associ- 
licai>  ^iMgi'oms  were  affiliated 
3lleg«s  and  universities;  a 
:  usually  is  awarded 
3n.  A  few  programs 
eior's  degree  foi^ehtry. 
^ uhi^rsities  also. offer  ad- 
in  medical  technol- 
ogy ^igjjk-r^Samtd  subjeq|s%  for  tech- 
nnh»j^ii^  iThn  phn  t^  specialize  in  a 
certain^^ea  of  laboralcqrV  work  or  in 
toachtiff^  administratidti,  or  re- 
seaich.  '  ^ 

Medici  laboratory  technicians 
eii^iiiyed  m  1976*  got  their  training 
in  a  variety  of  educational  jottings. 
Many  atteMtd  junior 4-year  Col- 
leges and  uftiversities  fo^  2  years. 
Some  were  trained  in  the  Armed 
Forces.  Many  technicians  received 
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.raining  in  private  or  nonprofit  voca- 
tional ancjpittf&hnicai  schools.  Jn  197e 
the  Amertcan  Mejjical  Association 
accredited  ^8  of  t^se  programs  ana 
the  Accrediting  Bureau  of  Medicaa 
LaboratoVy^^hooIs.accr^edited  36. 

Mpst  m^ical  labqratory  assistanw 
employed  in  1976  tvere^  trained  cm 
the  job.  In  recent  years,  however,  m 
,  increasing  number  have  studied  in 
V  year  training  programs  gorlducted  \s» 
\  hospitals,  junior  cqJleges  in  coopen*. 
\ion  \yith  hos^tals,  Jr  vo'catipni^ 
sbhools.  In  1976,  the  Amprica^r 
Medibal  Association  accredited  15 
training  program^  for/  piedicat  labc^ 
r^tory  ass^tants.  Applicants-to  these 
pVograniis  should  be  high  schooi 
graduates  or  have  an  equivalency  di- 
ploma with  courses  in  science  and 
mathematics.  The  programs  include 
classroom  ipstructidn  and  pract;i9al 
trablhig  in  the  laboratory.  They  often 
""■"Begin  withr  a  general  orientation  to 
'  thPclinical  laboratory  followed  t>x 
coursei^^in  b^ct^iolo^y,  sierolofy, 
-  parasitology,  hematology,  clinic^ 
chemistry,  blood  banking,;  and  uri- 
nalysis. ^ 


■    "  '  477 

After  the  successful  completion  of  ' 
the  appropriate  examina^ons,  medi^  - 
^al  :techiu^gists  may  be  certified  as  * 
44^ajcaW«hnologists,  NfT  ( ASCR), 
&\\ihe  Board  of  Registry  of  tiie 
.\rocricail3ociety  of  ^Clinical  pa- 
thologists; Medical  ,Technoilogists, 
MT,  by  the  Anferican  Medical  Tech-  ■ 
nolog^sts;  or  Registered  Medical 
Technologists.  RMT,  by  the  Interna- 
»nal  Society   if  Qinical  Laboratory^ 
Te-:hnolog>    These  prganazations 
«bo  certify  technicians.  Laboratory  l 
^asistanfl       certified  by  the  Ameri- 
can Soc-ifiiilj^^^  Clinickl  Pathdfogists. 

sMed-  <t1  iM|uiolQ^ists  and'techni- 
_alpiH  miHkt  *  bcensed  4n  ^labfcnaj; 
CaliliiMHUk^ -F-orida,  Georgia,  Ha>Maii,  ^ 
Illim*>r     ^evaiia,  Pennsy Ivani^^enr 
n^^t  ^«  York  City,  and  Kierto 
Wsas^  <»>fiqiiir-n*ents  for  lice'nsure  in-  ^ 
caaW  .  writBcn  examination  in  some 
ita3»^e.  / 

^r^^jracy .  dependability,  amd  the  , 
3£a^^.  :o  'worK  under  pressure  are 
iffMigrrtant  oiersonal  characteristics 
A  meciacai  laboratory  worker*.* 
I^M(iual  dexterity  and  normai  color; 
^»won  are  highly  desirable.  ' 

Persons  interested  in  medicad  U 
ratory  careers  should  use  cdn^der- 
i^e  care  in' selecting  a  training  f^ip' 
grain.  The^sbould  jget  infoematibn 
kbout  \he  kinds  of  Jobs  obtained^ 
gl^uates^  educalional  costs^  the,^- 
creciitatiin  of  the  -schooU  the  len|^  ^ 
of.  time  the  training  prograsn^has 
-JbeenT m  operation,  instructional  fa- 
citities*  and  faculty  qualifications.^  .;  : 
Teclwologists  may  advance  to  sti- 
pervisory  positions  in  certain  areas  of 
laboratory  work,  oir,  after  ^veralC 
years'  experience,  to  administrative 
medical  technologist  in  a  large  hospi- 
^tal.  Graduate  education  ih  one  of  the 
biological  sciences^  chemistry,  man- 
agement, andreducration  usuajly 
speeds  advancement.  Tecnnicians 
can  advance  to  technologists  by  get- 
ting additional  edueation^nd  experi- 
ence. Simila|cly,  assistants  can  be- 
come!' technicians  by  acquiring  more 
education  and  experience. 

#  ■ 

'   Employment  Outlook 

Employment  *  op(M>rtunities  i  for 
:aiedicai  \abbratory  workers  are  ex- 
r^ected  to  be  favorable  through  the 
«id-198^P^MR(hploymei^  of  these 
workers  Is  expected  to  expand  faster 
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than  the  averag^  for^iU  accupatioiir^  The  Fedcrjal  Government  madi- 
as physicians  majc«  wklcr  xse  of  labo*  ^-ai  ifiOdratory  assistaijis  an;.  :echni- 
ratiory  tests  in  routine  physical  — n-tans  starting  salaries  rangur,g  from 


checkups  and  in  the  diagnosis  and 
t^eautment  of  diseaae.  I^ndircctly  influ- 
encing growth  in  the  fieid  are  popula- 
tion growth  ,  greater  health  .con- 
sciousness and  £xpaH&ipn  of 
prepayment  program^  for  medical 
care  that  make  it  eaesie  for  people  to 
pa>  for  services. 

The  use  sf  autom^^Kiifc'li^boratory 
test  equipmioit  is  exp«cen»d  to  lead  to 
an  increase  » the  nu-**  '^^r  of  medical 
laboratqry^^^niciHiBL  and  assistants 
relative  to  «chne^wBKs.  Through 
^chnologici^  *<t-  iaice5-  technicians 
and  assistaim.  ^raxe  equip^nent 
-  >cn  i>reviously  re- 
"Ji  a  tecftno]ogist.«  ^  , 
be  needed  to  fiTl 
supervisorr  s  in  all  laborato-  ' 

ries.  Afsc  Kmc  jull  be  needed  in' 
laboratoriea  ^BMrc  fiiey  are  required 
by  State  -^si^BdLuthqrities  or 
third-part:  ^^^^  Q^urance  regula- 
tions, andiLi7  lab^-.^i^li^es  not  using 
the  jiew  a»  -N'wnatec  ^iMinipment. 
In  addioK?    to  c^t^cnings  resul^DS[ 


'  to  pcrfoVpn  • 
quired  tnt^ 
Techno 


from  gro>M«r.  Tian  \:os  will  bjeco'me 
available  '^cn  ye&;  because  of  the 
need  to  ref/'*cs  ivc»:iical  laboratory 
workJ^cs  wti^t  aic.  '^r:Te,  or  leave  tjfe 
field  for  oar  t  reaa^j^n.  - 

EaiMBf  •  and  Working 
^ndltftons 

Salaries  medical  laboratory 

workers  viry  depending  op  the  em- 
ployer and  geographic  location.  In 
.general,  medicA  laborat6i^  workers 
employed  on  the  West  Coast  and  in 
lai^e  cities  received  the  highest  sala- 
ries, ^ 

«  Starting  series  for  medical  tech- 
nologists in  hosp(itdls  and  medical'  - 
centers  averaged  about  $10,600 'a' 
year  in  jl976,  according  to  a<'survey 
conducted  by  the  University  of  Texas 
Medical  Branch.  Beginning .  salaries 
for  laboratory  technicians  averaged 
about  $8,700  a  year-ii^  1976;.for  as/ 
sistant5»  about  $7,600. 

The  Federal  Government  paid 
newly  graduated  medical  technolo- 
gists with  bachelor'^  degrees  starting 
salaries  of  $9,303  a  year  in  I977.y^ 
Those  havijig  experience,  superior  , 
academic  achievement,  or  a  year  of 
graduate  stud^  entered  at^$1 1^525 


-nent  are  used. 

Sources  of  Additional 
Information 

1.  .taction  about  education  an<i 
train    i  for.  medical  technologists, 

te'  ijians,  and  laboratory  assistants 

jDf  g  standards  recognized  by,  the 

^Arr  ^Tcan  Medieval  (Association,  the 

U  ^'^fice  of  Education,  or, both,  as 

wt^  career  information  on  these  * 

fie-i.  jf  work,  is  availsTole  from: 

Arr^ncan  Society  of  Clinical  Pathologists, 
iioard  of  Registry,  P.O.  Box  4872,  Chica- 
go III.  60680., 

AiEcrican  Society  for^Medical  Technology, 
5555  W,  Loop  5buth,  Pellaire,  Tex. 

American^Medical  Technologists.  710  Higgins  . 
Rd.,  Park  Ridge,  111.  60068. 

Accrediting  Bureau  of  Medical  Laboratory 
Schools,  Oak  Manor  Office,  .29089  U.S. 
20  West,  Elkhart,  Ind.  ^6514. 

•For  inforrAation^about  6ther  tech- 
nician training  programs,  contact: 

International  Society  for  Clinical  Laboratory 
Technology,  805  Ambassador  BuildiDg, 
4 1  I  N.  Seventh  S^,  St.  Louis,  Mc  63 1 0 1 . 

For  a  list  of  training  programs  for 
medical  technologistSs;<;techmcians, 
and  assistants  that  are  approved^y 
the  American  Medical  Association, 
write:  ' 

Department^  of  Allied  Health  "Evaluation, 
American  Medical  Association,  595 
I^9rtW  Dearborn  St..  Chicago^  111.  60610. 


5.:nO  to  $9,303  a  year  in  X^'^l,  de- 
ac^nding  on  the  amount  and   ype  of 
luiiTcation  and  experience,  '^i^dical 
uu-nno legists  in  the  Fedemi  Covern- 
•  averaged  $13,60C  ^  year  and 
-^iii:cal  technicran?  $1  :    00  year, 
"7.  > 

i^idical  laboratory  personnel  gen- 
•miii    work  a  40-hour'\ve-^.  In  hospi- 
a.i    Tiey  can  expect  sorr  -   iignt  and 
vi-ie-''  ^iuty.  Hospiia.  normally 
nTC!>vic     vacation  anc   ;ick  eave 
hrsnefit::::.  ome  have  retir:^rnient  T*ians, 
'  ■  :ories  g^ner^ji^   are  well- 
iOTtc__i_d  clean.  Although  unpleas- 
ir     -.Tf;  -  and  spcicimens  of  many 
inL.      diseased  tissue  often  are  pre- 
^sni  hazards  exist  if  proper 

naeth.  jTof  sterilization  and  handling 
cf  sp*^-irrens,  materials,  and  equip- 
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For     list  o:  rswirfg  programs  fbr 
medica.  labo-atoiry  technicians  ac-«. 
credited  by  tr  -    ^cc-'^ditrng  Bureau 
of  Medical      A^o^^  .ory  Schools, 
writ^; 


Sccreury-ABMLS 
Jiart,  Ind,  465  « 


S.  20  West,  Hk- 


•  Information 
opptortunities  ir. 
ti:aDoi>  hospitals 
Office  of  Perso 
ans  Administr.. 
D,C  20420,, 
Infonmation  a:r 


:  ^ :  emt3Jx)ynvent 
• -icrans  Adm^nis- 
ailaible  frora  tl^le 
-  (054E),  Veter- 
Washington, 

u  clinical  and  re- 


search empJc-  TTt:^.  opportunittes 
with  the  Nation^  nsmitutes  of  Health 
is  available  fror-  rte-  Clinical  Center,^ 
National  Instituter.  *^  Healtm,  Bethes- 
dar^aryjand  Z  00  ;  j. 

—  ^  ' 

.  f.  ■ 

MEDICAL  RECORD 
TECHNICIANS  AND 
*  CLSTKS 

.    ■     •  .       —  ,  ' 

(D-O.T  :49.388)  '  ^ 

I-  ' 

H%\wm  of  th0  Work 

medical  record  j^a  permanent 
report  on  a  patieij^'s  condition  and 
.course  of  treatm'ent  in  |i.  hospitah 
cliliic,  or  other  h^ealth  car^  institu- 
tion. Physicians,  aliied  liealth  person- 
nel, hospital  administrators,  public 
health  authorities,  antf^insurance 
companies  rely  on  th^se  records 
which  are  ke^ 
bers  of  ^e  he 
medical^  rec 
clerksi 


portant  menfi- 
staff  kno^n  a^ 
nicians..atid 


-  Medical  record  techrv^anSs^nd 
clerks  perform  the  fiinctions  esMji/ 
tial  to  maintaining  the  medical  infor- 
mation system  includ^ing  transcrip- 
tion of  medical  data,  analysis  and^ 
coding  of  information,  filing,  mainte- 
nance of  registries,  compiling  of  s,ta- 
tistics.  and  abstracting  records. 

The  system  used  iji  ho'ipitals  to 
gather,  preserve,  and  maintain  the 
information  fo^  medical  records  re- 
quires the* teamwork  of  many  medi- 
cal record  technicians  and  clerks.  In 
large  hos{:titals,  recordkeeping  activi- 
ties are  supervised  and  coordinated, 
by  a  medical  record  administrator. 
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/ 


but  in  smaller  hospitals,  experienced 
.medical  record  technicians  often 
manage  the  department.  Jn  most 
nursing  homes,  ai  medical  record 
cierk,  working  under  the  supervision 
of  a  medical  record  consultant  who  is 
a  Registered  Recgrd  Administrator 
(RRA)  or  an  Accredited  Record 
Technician  (ART>>  is  responsible  for 
the  medical  records. 

MeHical  record  cferks  perform 
.  routine  clerical  tasks  that  require  a 
minimum  of  specialized  knowledge. 
They  assemble  the  information  for 
the  records  in  sequence;  check  to^ee 
that  all  necessary  forms,  signatures, 
and  dat^s^re  present;  and  locate  any 
previous  hiedical  records  rtiat  may  be 
op^file  for  the  patieijt.  They  translate 
selected  information  sudh  as  S£x,  age, 
and  referraUsource  into  a  code  and 
enter  it  on  the  records.  Medical  rec- 
ord clerks  answer  routine  staff  re- 
quests for  information  about  patients 
and  gather  statistics  for  reporfs  Jo 
variotis  groups^uch  as  State  health* 
departments.  Some  medical  record 
clerks  transcribe  reports  of  opera- 
tions, X-ray  andJaboratory  examina- 
tioos,  and  special  treatments  giVen  to 
patients. 

Nodical  record  clerks  follow  the 
explicit  instructions  and  guidelines  of 
tk^ir  s*upervisors.  Person-to-person 
contacts  in  hospitals  are  limited  to 


providing  readily  availabFe,  montec^ - 
n  ical  information  to  the  !nospi  -.l 
s^aff.  However,  in  s'^all  nursir^ 
homes  wj^ere  only  one  medical  re 
Old  clerk, is  employed,  the^e  is  mu  n 
p>ersonal  con^ct  with  the  patients  as 
well  as  with  fellovC"  staff  members 

Beginning  medical  recordT^^chm- 
^ians  perform  duties  that  may^e 
'similar  to  those  of  clerks  but  whi-^ 
require  more  technical  kncwfed*, - 
The  technician  codes  the  disease 
operations,  and  special  thersir»ies 
c  ordjn^  to  recognized  class;zncat,  . - 
systems  and  enters  the.  codes  op  rrt 
medical-record.  This  coding  make: 
easier  to  refer  to  the  record  wh 
there  is  a  need  to» review  the  patien  > 
case  or  to  collect  data  for  other  p  . 
poses. .Analyzing  records  and  cr 
indexing  medical  information  m.ak. 
up.  a  large  part  bf  the  techniciai^ 
vt  ork.  Technicians  do  the  impL  tai 
job  of  reviewing  rece~ds  f<>r  am 
pleteness,  accuracy,  anc  comp'  - 
with  requirements »  ref^rin in 
complete  records  to  the  persor  vho 
compiled  them.  They  review  ret  ^rds 
for  internal  consistency  and  pon.  ou 
to  their  supervisors  any  dppa*  er- 
rors. 

Technicians  '  obtain  inforr  ^tiort 
from  records  in  answer  to  lega>  gov 
erMiental^  and*,  insurance  cc""t)an; 
inquiries  in  duly  authorized  ir.iianc 
es,  and  gather  statistics  and  prepare 
periodic  reports  for  health  care  fa- 
cilities, on  types  -of  diseases  treated, 
types  of  surgery  performed,  and  uti|i- 

'^zatior{^f  hospital  beds.  They  also  su- 
pervise medic^  record  *clerks,  assist 

'  the  medical  staff  by  preparing  special 
studies  and  tabulating  data  frbm  rec-** 
ords  for  research,  and  take  records  to 


479- 


er-ipioy  experience^  ^ledicaJ  record 
~.echnicians"*:o  CO  '.c:  information 

irc:un  patients',  reci  is  uj.  determine 

lability  for  paypnient.  Public  ^iilalth 
lepartments^  hire  medical  record  . 
technicians  to  supervise  data  coltec-- 
:ion  from  heiEUh  care  institutions  and 
10  assist  in  research  to  improve 
^e^llh  care.  Manufacturers' of  medi- 
cal record  systerrs^  services,  and 
ecuip'ment  ai^sp  emt^lov  jnedical  rec- 
ord pjersonnei  to  a.t  t  develop  and 
market  their  proc**. 

^raining,  Othe'^  Quallflcation^t  ' 
and  Advancement 

Most  employers^  prefer  to  fill  tech- 
'  ni'csanjiposibons  -itn  graduates  from  - 
cne       the  colleges  that  have  been 
accredited  by  the  American  Mddical 
^..ssoc lotion  (AM A    arfd  the  Ameri-<« 
.an  Medical  H^c^^rd  Association 
AMR  A).  The?    colleges  have  i- 
.*ar  associate  ^..egree  pro-ams.  In  • 
1977,  there  were  66  such  programs 
available.  Requir^rd-courses  included 
biological  scien^  ^«  medical  termi- 
•^.ology,  medical  record  scien<p&,  b^si-  - 
ness  managemert,  ^d  secretarial  ^ 
skills.  Persons  w  :n  this  trainiii^who 
also  have  passed  :he  Accredited  Rec- 
ord T^clyiician    ART)  examination,  - 
can 'enler'the  medical  recprd  field  ajs" 
technicians,  and  can  ofteir»:lbok  for-~^ 
vard  to  prqMHtion  to  supervisory  po- 


court. 


I 


Places  of  Employment  • 


u^U6,odc 


Analysing  racordt  and  eroM-lndaxIng 
madlcal  Information  maka.upji  large  part. 
oMha  tachnlclai\%  work. 


H  1976>,  there  were  abou^\X6,000 
,  medicaid  record  technicians^  and 
41.  OO^lerks.  Although  most  wqrk 
in  lospital^,' a  growing  number  are 
Qndingjo^s  in  clinics^ursing  homes, 
comjpuhity  health  centers,  goverfi- 
ment^l  agencies,  consulting  firnV?, 
and  health  maint^ance  orgaffi^- 
tions.  Some  medical  record  ^techni- 
cians.are  ^consultants  to  small  health 
facilities.  Some  insurance  companies 


utions. 

4igh  sWRfBI  graduates  who  haye 
:dsit  secreTarial  skills  c^n  enter  the. 
medical  record^  fields  as  begitining 
clerks.  About  1  iponth  of  on-the^sji^b  « 
^  iraining"  will  prepare  them- for  routiiie 
task|  that  do. not  require  much^a^-  ' 
cialized  skill.  ^Although  they  are  not 
required?-hii^*school  courses  ia  sci-^* 
ence,  health,  typing,  mathematics,  * 
and  office  practkfe  are^helpful,  Medi- 
cal' reQordiP'erspnnel  must  be^ccu- 
rate  and  pay  attention  to  derail. 

The  American  ?0edical  p.etord 
Association  offer§  a  correspondence 
course  in  medical  transcription  that 
can  be  take|i  either  as  a  home  study 
program  or  in-seryic^  training.  - 
The  certificate  given  upoxi  the  suc- 
Icessful  completion  of  the  course  is 
hfelpful  in  applying  fbi^^f  job  as  a — : 
medical  record  clerk.  Medical  ter^s 


V 
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'and  references  learned  p^f^f^^mde  a 
goo<^*foundatiDn  for  advaacaflBKnt, 

W^Some  medickl  record  ciiiirii  who 


r 


Earnings  and  Working 
\  Conditions 


vc  had  several  years  rrf 
-  advapce^,  to,  the  tec; 
through  an  approved 
gram,  especiklly  iif  areas 
is  a  shortage  of  tr^ned  tnaBgcai  rec- 
ord technicians!  In  the  fmnmr.  qow- 
e*ver«vit  will  be  increangiy  anffeult 
'  for  clerks  to  become^echznicians 
wfthout  graduatihg  fronoNMi  accredit- 
ed college  in  medical  reiewi  technoU 
.  ogy.  In  addition,  another  AM&A  cbr- 
res^ndpnce  course  is  svailaMe-  for 
experienc^ medical  reecord  clerks* to 
j>repare  for  the  -^s^mimation  for  ac- 
'  creditation  as  medical  retcbrd  techni- 
^  cians.  Passing  this  ex^imination  and 
earning  the  title  f|f  AR^  can  le^  to 
promotion  to  higher  paying  and  more 
responsible  positions  irr  medical  rec- 
ords. In  1977,  tfier-    were  9,240 
ART'S.  . 


Earnings  of  medical  record  clerks 
and  technicians  vary  greatly  accord- 
ing to  locality..  Bieginning  medical 
record  clerks  earned  an  ave/age%^ 
There  ^$7,150  annually  in  ji^ate  hospitals 
in  1976.  Earnings  ranged  fro^n' 
$A>500  in  small  hospitals^in  the^outh 
to^$n,000  in  Npw  York  City,  a<?- 
cbrdtn^^to  limited  data.  In  general, 
salaries  are  liighest  in  the  big  cfties 
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OPERATING  ROOM 
tECHNICIAtJS 


(D.O.T.  079.378)  ' 

Nature  of  the  Work 

Operating  room  technicians,  occa- 
sionally called  surgic^  technicians, 
assist  surgeons  and  anesthesiologists 
before,  during,  and  after  surgery. 

They  help  set  up  the^  operating 
room  with  the  instruments,  equip- 
ment, sterile  linehsTand  fluids  sucljf, 
as  glucose  that  will  be. needed  duting 
an  operation.  Operating-room  tech- 
nicians also  prepare  patients  for  sur- 
gery by  washing,  shaving,  and  'di%in- 
fecting  body  areas  where  the  surgeon 


technician^  who  werie  director^  o 
hospital  medical  record  departmei^s' 
averaged  $  1 1 ,550^  Some  earned  over 
$13v20p  a  year. 

-  .  In  Federal  hospitals,  medical  rec* 
•  Ord  clerks  e|irned  a  beginning  annual 
salary,  of  *$7,408  art  197T/  Annual 
sa^ri,es  of  medical  rep<^d  techni- 
cian^,ranged  from'  35^,3  16  to 
$  i  4,979., ^depending  oYi  previbus  ex- 
-pferience  *and  training.  Some  out- 
''stan<dmg  medical  record  technicians 
01  ay  work  up  to  higher' supervisory 
;^6sitions  with  corresponding  pay  in- 
'eases,  although  m'ost  of  these  posi- 
tioins  are  filled  by  Registered  Record 
inistrators.  '  4 

e '  m^st  hospital  employees, 
medic^  record  personnel  work  a  -36- 
td  40-ho^r  week,  *e^ive  paid  holi- 
days and  Vacation s,Jiea  1th  and  insur- 
ance benefits,  and  can  participate  in 
reti^m^^t  plans.  Although  most  of 
the  positions'are  fi/ll  time,  sem^  part- 
time^jobs  are  available. 

Sources  of  AddltlonaP 

Information  ^ 

thAiigh  t^e  ■iid<:I9180*s.  It  is  expect-"     j  _  ' ' 

ed  that  medical  rtcord  technicians /^^.  ^^^        ap^>rovedr;^chools  for^ 
-  >i   .      -  .  .   v  medical    record    technicians,  facts 

about  the  correspondence  courses 


Employment  ^utlook 


Employment  of  medical  record 
technicians  and  clerl^  is  expected  to 
'".grow-  miidh  f;^ter  tlmiv,  the^verage 
for  iilP occupations  thn 
1 980'8.  This  emtplbyipf^nt  growth 
stism  from  a 
the  use  of  henlth  insurance  and 
Medicare  and  Medicaid,  which^wiH  . 
,  result  in  a  jiec;^  for^  more  c^plete 
mediAl -records.  New  jobs  also  .wjll^ 

•  be  created  ^  nursing  faomes^iclinics, 

•  and  new  tjrpe^s  of  h<$aKb'care  facilities 
at^eh  as  health  maintenance  organiza- 
tions incffcasingl^.xmploy  medica,! 
recofd  peraonhel.         .      *  . 

'  Yhe  putfii^k  for^technicians  with  a 
2-year   course    will    be  fkvorable 


usually  are  ^igher  in  larger  hospital/ 
and  urban  areas. 

Salaries  of  medical  record  techni- 
cians folloAv  a  similar  geographic  pat-/ 
tern.  Limited  data  indicate  that,  in 
1976,  the  n>edian  annual  salary  for 

ARTXX^s  $  I  1 ,000.  Experienced  operate.  They  may  trkqsport  pa- 

tients  to  |he  operating  room  and  help 
drape  and  position  them  on  the  oper- 
ating table. 

During  surgery,  they  pass  instru- 
ments and  other  sterile  supplies  to 
the  surgeons.  They  hold  retractors, 
cut  sutures,  and  help  count  the 
sponges,  neecJLes,  and  instruments, 
used  during  the  %peration.  Operating 
room  technicians  help  prepare,  care 
for,  and  dispose  of  specimens  taken 
for  testing  during^he  operation  and 
help  apply  dressings.  They  may  oper- 
ate sterilizers,  lights,  suction  ma- 
chines, and  diagnostic  equipment. 
V  After  the  operation,  operating 
room  technicians  help  transfer  pa- 
tients to  the  recovery  room  and  a^ist 
nurses  in  cleaning  and  «toclgng  the 
operating  rooniu^or  the  next  opera- 


tion. 


\ 


will  be  requived  to  have  this  special- 
ized training!  in  the^  future  as  more 
attej^ion  is  given  to  documenting 
medical  care  in  the  records  in  or()er« 
to  improve  medical  care  delivery.  As 
a  result,  technicians  who  nave  not 
jeceived  formal  training  may  experi- 
ence stfong  competition  for  pt>sitions 
from  medical  record  technicians  ^o 
have  an  associate;  degree.  \ 


for  medical  transcription  and  hredi- 
cal  record  ^rsonnel,  and  additioaal 
Tietails  on  the  Svork  performed  by 
medical  record  t^chnicians'^re  avail- 
able from:.      /  ^* 

American  Medical  Recpftl  Astociatlon,  John 
Hancock  Center,  Suite  1850,  875  N. 
Michigan  Ave.,  Chicago,  III.  ^61  i. 


Placet  0f  Eitiployijiont 

About  30,(K)0  persons  worked  a^ 
operating  room  technicians  in  1976. 
They  worjoed  in  ho;5pitals  or  other 
institutions  that  have  operating 
robm,  delivery  room,  and  emergency 
grooipfc  facilities.  In  addition,  mj|^ 
were  members.of  tl^e  Armed  Forces. 

Training;  Othar  Quallflcatfona, 
and  Advancement 

■f 

Most  operatiiig  roon\  technicians  ^ 
tire  trained  in  vocational  afnd  techni- 
cal schools.  Hospitals,  and  communi- 
ty and  junfor-^Ileges.  These  training 
programs^  last  from  9  months  to  1 
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'  ppfating  room  toehnldin  omMi  tumoortii. 


yean-^me  junior  college  programs 
last  2  years  anc|  lead  to  /n  associate 
degree. "Students  Aceiye  classroom 
training  as  :Mrell  as  supervised  clinical 
experience.  Reqiihred  courses  in- 
clude ^nato^ny,  physiology,  and  mi- 
crobiology.'Courses  teaching  practi- 
cal applications  include  the  care  ai\d 
^fety  of  patients  during  surgery,  use' 
of  anejthesi^  add^  its  hazair^,  and  > 


nursing  procedures.  They  also  learn 
how  to  sterilize  il^struments,  prevent 
and  control  infedtibn;  and  handle^ 
speciai'drugs,  sections,  supplies,  and 
equipnient.  In  J976,  there  wer.e^6 
training  orograms  accredited  by  the  ^ 
American  Medical  Association.  -: 
•  Some  6perating  room  technicians  ^ 
ce  trained  on  tfie  job.  A  high  school 
Nation  or  tke  equivalent  generally 


is  required  for  entrj.  into  training  and 
'^ml^byment.  On-thje-job  training 
programs  in'  mafiy" hospitals  inclucfe^ 
classroom  instrugri6n  in  the,  ^ 
type  of  coursjps  taught  Jn  junior  |po 
leges  and  vocational  schools.  The* 
length  of  these  programs  varies  from 
t  )veeks  to  1  -year,  depending  on  the 
tir§inee*s  qualifications  and  the  ,6b-- 
jectives  of  the  training  given.  Some 
^Jio^'pitals  prefer  applicants  who  have 
worked^as  nursing  aides  or  Practical 

•  nurses.  \ 

Some  operating  room  technicians 
"nreceive  trainingjf the  Armed  Forces. 

The  '^Association  of  Operating 
Room  Technicians  awards  a  certifi- 
cate to  operating  room  technicians 
.  who'pass  theit  comprehensive  exami- 
nation. A  Certified  Operating  Room 
Technician  (CORT)  is  recognized  as 
comi^etent  in  the  field  and  generally 
is  paid  a  higbersalary. 

Md|iAl  dexterity  is  ^a^ce^sity  for 
operating  roonf'teoHnicians  because" 
the/mu^t  handle  various  instruments* 
qvickly^^  They  must  be  orderly  and- 
emotionally  stable.  High  school  stu- 
dents interested  in  careers  in  this  oc- 
cupatioa  ar^advised  to  takle  ^purses 
A  health  and^biolog/^.  \^ 

Operating  room  techniciilns  may- 
advance'  to  'tht  p6sition&  of  ilssistant 
operating  r6om  administrator^  and 
itfsistai^tr  oi:^rating  room  supervisor. 
Assistant  operating  room  adn^inistr^- 
tors  deal  with  !he  administrative  as-_ 
pects  of  running  an  operating  room^* 
such  as  ordering  sugplits  and  arrang- 
'  ing  work  schedules,  while  Assistant 
operating  room  superyisors  actually 
work  in  the  operiating.roo^  itself,  di- 

•  recting'other  ctperatiirg  room  teclini- 
cians.  * 

Emptoymont  Outlook 


Employment  opportunities  for  op- 
erating room  t^chnician^are  c;cpe<!t- 
ed  td^be  good^through  the,  mid- 
1^80*s.  Gmduates  of  2-year  commu- 
nity and  junior  college  programs 
should'be  especially  in  deriiftnd. 

Employment  in  this  field  is  expect- 
ed fo  grow  faster  than  th6  avei^gcLfor 
all  occupations  as  operating  room  • 
technician^  Increasingly  ussume 
more  of  the  routine  nursing  tasks  in 
the, operating  room.  The  same  fac- 
tors^ that  contriDu}e  to  the  d^and 


ERIC 


1 


482 


for  jlbaltb^ workers  in  ge^eral^appiy  to 
operating  room  techni^ans^popu- 
lation  growtli  and  the  increased  abil- 
ity of  people  to  pay  for  edical  care 
due  tQ  e'xf^ansion  in  coverage  under 
prepayment-insurance  progi^ms. 

In  addition  tQ^job  openings  resuliO ' 
ing  from  growth  of  the,  occupatiofi^ 
many  new  operating  roQ>ii."techni-' 
cians  wilLbe  (leeded  to  repface  wor^ 


Information  on  the  operating-raom 
.technician  ^occupafion  also  is  avail- 
^^)le'from^  \^  / 

.  Americsm- Medical  Assodation,  Department 
of  Allied  Health  .  Ev^tratf^n,  535  North 
Dearborn  St.,  Chicago,  Ilk  606 1'O. 


ers  who  die,  r^re,  or  leave  Ui 
for  other  reasons.     '  ^ 


•4 


Earnings  and  Wo^lnji 
^       'Conditiofii  ' 


The  average  stij$ing  salary  for  ojjt 
erat^ng  ro6xn/!Scnnicians  was  abcrut 
$7,400  a  year  in  1976,  according  to  a 
^    national'^rvey  conducted  by  the 
University  ofyexas  Medical  Branch. 
Experienced  technicians  earned  av- 
erage salaries  of  approximately 
$9,300  annually.  In  I977^the  Feder- 
/  ^1  Government  paid  operating  rpohi 
technicians 'starting  salaries  of 
, '  $8,316  a  year.  Most  experienced  op- 
\erating  ^om,  technicians  emfftoyed 
'fey^lvs  Federal  Government  received 
.  annual  salaries  of  $  10,370. 

Graduates  of  training  programs  in 
hospitals  and  comrtiunil^  and  junior 
colleges  often  earn  higher  salaries « 
tHah  wprkers  without  formal  train;;^. 


'  OPTOMEfRIC 
ASSISTANTS 

Nature  of. the  Work  j 

Op^ometric  assistants  perform  a  ' 
wide  vaniet^'  of  task's,  allowing  op- 
tometrists to  devote  more  time  to 
their  professional  duties.  They'  keep  " 
patientsl  recbr^s,^  schedule  appoint- 
ments, and  hmidle  bookkeeping,  cor-  - 
re#|}orKlence,<^  and  filing.  They  pre- 
pare patients  for  eye.  examination's,' 
take'  initial  case  histories,  and  refcord^ 
the  results*^of  optometrists'  examina- 
fions.^Optometric  assistants  measure 
patients  for  correct  and  ccknfortable 
fit  of  glasses.  They.^suggest  size  and 
shape  of  eyeglass  frames  to  compli-  ^. 
ment  the-patient's  facial  features, 
and  adjust  finished  eyeglasses  by 
heating,  shaping,  and  b^n^ng  the. 
plastic  or.  rtfetal  frames.    They  also 
assist  the  optometrist  in  giving  in-^ 
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Training,  Other- Qualifications,  > 
and  Advancement 

-      *    ^  .    -  » 

Most  *  optofiietric  assistants  are- 
trained  on  the  job  in  their  employers' 
plfTic^'s.  Training.  ^Iso  can  b^ac^ 
quired  in  Nyjeaf  academic  courses; 

>  1  1    SCh'^'^^^  <-»ffioroH   fkic'fi/no  r»f't 

in£ 
in  1 
was 
fered 

associate\(Jegree.  In  addition,  the  ^ 
U.^.  Air  Fobsfi  trained  opto  metric 


ols  offered  this  type  ortrain- 
^6.   More  d^ailed  training 
^chnic^l  aspects  of  optometry 

4e  in^O  schools  that  of-  ' 
-year  courses  leading  to  air 


ii^g.  Salaries,  reflecting  variations  if  structions  on  the  wear  and  care  of 
the  cost  of  livini,  also  vary  ^idely  By     contact  lenses. 


geogra|>hic  -lo'cation,  with  those  on 
-  the  'East  an^  West  Coasts  gen^lly 
higiier.  Usually,  operating  room 
technicians  earn  about  as  much  as 
•  the  average  for  all  nons^pervisory 
wofkers^n  private,  industry,  except 
farming.  ^  »  ^  '  ^tk 

•  'Operating  room  technicBns  usual- 
•ily^Kork  a  S-day*  40-hour  week.  HofV- 
.  ever,  thej^imay  be  rysquired  to  work 
,  ;"on  call"  sltifts  (staying  available  to 
work  on  ^fthprt  notice). 


Sources  of  Additional 
Information  « 


Additional  information  on  a  career 
as  an  operating  room  technician  and 
on  training  programs  for  the  occupa- . 
"  tion  is  available  from: 

Association  of  Operating  Room  Technicians, 
Inc.,  1100  West  Littleton  Blvdrr  Suite 
201,  Uttlcjpn,  Colo.  80120.  ^ 


Optometric  assistants  help  pa\ents 
with,^xercises  for  eye  :6oordfnation 
to  overcame  focusing  defect.  In  the 
.  laboratory,  they  adjust  conventional 
glasses  to  assure  proper  fit,  insert 
lenses  in  frames,  repair  flames,  keep 
an  inventory  of  optometric'tnaterials; 
and  clean  and  care  for  the  instru- 
ments. V  " 
In  a  ^arge  optometric?  complex^^- 
sistants  may  specialize  in  visual  train- 
in^',  chairsi^e  assistance,  oF^office  ad- 
ministration. In  a  smaller  practice, 
they  iT^ay  perfo^Call  tlyese  duties. 

3  ^  ■ 

Places  of  Employment 

*  About  t  1 ,80Q.^persons,  worked  as 
optome|ric^asSistants  in  1976.,  Most 
/Worked  for  optometrists^  in  prit'ate  . 
practice.    Others  worked  for  health, 
clinics.  Some  served  as  assistants  to'  * 
optometrists  in  the  Afnied  Forces. 

• 


''trained'  optomet 
specialists  in  ah^accelerated,  1'^- 
week  training  prggram.a- 

High  school  gra'duation  or  its 
"^ulvalent,  including  courses'  Tn 
nvit^ematics  a nd^  office  fkrocedures, 
is  ^^preferred  background  for  admis- 
^i<fi  to  a  formaf  traii^tn^  program  or 
on-the-jobnraining.  All  of  the  formal 
programs  offer  specialiieti  courses 
such  as  the  anatomy  and 'physiology 
of  the^human  eye,  vision  triming  (the 
use  of  exercises  to*correct  defective 
vision),  ancf  contact  lens  theory  and. 
fjractice.  Programs  also  include 
courses  in  secretarial  and  office  pro- 
cedures. Lectures  and  Jaboratory 
work  are  supplemente4  by  actual  ex- 
perience in  optometric  ciinics  and 
practices.  .  a. 

Althouglwnost  newly  hired  optp- 
metric  assistants  currently  are* 
trained  on-the-job,  optometrists  pr^ 
fef  to  hire  assistants  who  are  gradu- 
ates oW-  or  2-year  formal  training 
programs.  This  training  will  become 
more  important  in  gaijiinfe  initial  em-, 
ploymept  an^  advancement  as  more 
programs  brfeome  available. 

M^ual  dexterity  and  accuracy  are 
requiremenjts  for  persons  planning  to 
^.become  (optometric  assistants;  ^e- 
cause  of  iHe  person-to-person  work  " 
rclationshif^  between  optometricT  as- 
sistants and  patiihts,  a*  neat  appear- 
ance, courtesy,  and  tact  are  impor-  * 
-tant  qualifications.*' 
\V 

-    Employment  Outlook 

The  emf)loyment  of  optometric  a* 
sistarits  is  expected  to  grow  faster 
than  the  average  for  all  occupation* 
thr^gh  the  mid^l^SO's,  Employ- 
ment opportunities  for  optometric 
assistants  who  have  completed  one  of 
the  formal  training  programs  should 
beVexcellent!  /  On-the-jJb  training, . 
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MP«t  optomatric  assistants  are  trained  on  the  Job  In  their  employers*  offices: 


however-^probably  will  continue*  to 
be  the  means  by  whiqh  many  persons 
^ enter  the  occupation.  Many  opportu- 
nities for  part-time  work  will  contin- 
ue to  ^e^aya^lablei  i 

Factors'  underlying  the  expected 
growth  of  the  occupation  are  t 
increase  in  populatron-  and  grea^r 
demand  for  eye  care  services.  As  t 
numb^rr, of  patients  served  by  optom- 
etrists increase*  nriore  "trained  assis- 
tants^ill  be  needed. 

Earnings*  and  Working 
Conditions 

Earnings  of  optortietric  assistants 
vary  by  geographical  region*  aca-  , 
demic  and  technical  qualifications, 
.and  the  size  and  type  of  practice  of 
the  optometrists  employing  them.  In 
1 976,*beginning  salaries  ranged  from 
$100  a.  week  f^"*  optometric  assis- 
tants having  ho  training  or  experi- 
ence to  $  1  60  a  week  for  experienced 
arid^highly  trained  assistants,  accord- 
'ing  to  limited  information  available. 

Most  optometric  assistants!/ work 
between  30  and  4fi^hours  a 'week. 
Occasionally  they  m\y  work  a  few 
hours  On  Saturday.  T^e  work  is  not 


strenuous  and  physical  surroundings 
are.  usually  pleasant. 

Sources  of  Additional 
Information 


Further. information  on  a  career  as 
n  optometric  assistant  and  a  list  of 
training  programs  are  available  from: 

American    Optometric    Association,  7000 
Chippewa  St.,  St.  Louis,  Mo.  631 19.  , 


RADIOLOGIC  (X-RAY) 
TECHNOLOGISTS 

(D.O.T.  078.168  and  .368) 
Nature  of  the  Work  . 
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'  Bone  fractures,  ulcers,  blood  clots, 
and  brain  tumors  are  just  a  few  of  the 
medical  problems  that  involve  the 
use  of  X-rays  in  their  treatment,  ei- 
ther for  diagnosis  or.  therapy.  X-rays 
are  also  taJcen  of  the  chest  during 
routine  medical  checkups  to'detect 
the  presence  of  lung  diseases  in  the 
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4,83  . 

.  ■  V. ;  •/  ■ '  '  ■: 

early  stages.  The  pebple  who  operate 
•X-ray  equipment  and  take  X-ray  pic- 
tures (known  as  radipgraphs)  are 
,called  radiobgic  technologists.  TKey 
usually  work  under  t^e  supeKision  of 
radiologists — physicians  who  special-^ 
ize  in  the  use  of  X-rays. 

Within  the  field  of 'radiologid' tech- 
nology thefe  are  three-  specialties: 
The  most  widely  kVown  is  X-ray 
technology,  taking  X-rays  ofpafts  of 
y^he  human  body  for  study  by  a  radi- 
* ologist  irir  diagnosing  ^  patient*^rob- 
lem.  The  other  two  branchespiwe  nu- 
clear medicine^  tefch^iology  — the 
application  of  radioactive  material  to 
help  radiologists  diagnose  or  treat  ill- 
nesses or  injuries — and  r^idiation' 
therapy,  the  use  of  radiation-produc-  * 
ing  machines  to  give  therapeutic 
treatments  recommended  by  radiolo- 
gists. Radiotogic  technologists  work 
in  all  three  areas. 

Before  'a*^ radiologic  technologist 
can  perform  any  Wiick  on  a  patient,  a 
ph^ysician  must^is^e  a  requisition  or- 
dering Ihe  work  done.  Similar  to  pre- 
scriptions for  drugs,  these  requisi- 
tion s  '  ass  u  re.  that  radiologic 
technologists  treat  dnly  those  people 
certified  as  needing  such  treatment 
by  physictans.  •  - 

Radiologic  -technologists  prepare 
patients  for  X-ray  examinations,  as-, 
suring  that  they  remove  any  articles 
of  clothing,  such  as  belt  buckles  pr 
jewelry,  through  which  X-rays  can- 
not pass.  They  then  position  the  pa:::--** 
tients,  either  on  a  t^tble  or  standing, 
so  that  the  correct  parts  of  the  body 
can  be  radiographed,  always  taking 
care  not  to  aggravate  injuries  or 
make  the  patients  uncomfortable.  To 
prevent  unnecessary  X-ray  exposure 
to  unaffected  parts,  the  technologist 
surrou^ids  the  exposed  area  with  ra- 
diation protection  devices,  such  as 
lead  plates. 

After  the  necessary  preparations, 
the  technologist  positions  the  X-ray 
machine  at  the  correct  angle  and 
height  over  the  appropriate  area  of  a 
patient's  bbdy.  Using  instruments 
like  a  measuring  tape,  the  technolo- 
gist estimates  the  thickness  of  the 
section  to  be  radiographed.  He  or  she 
sets  the  proper  controls  on  the  ma- 
chine, such  as  those  regulating  expo- 
sure time,  to  produce  X-rays  df  the 
right  density,,  detail,  and  contrast. 
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The  technologist  then  places  a  prop- 
erly identified  X-raj^  film  of  the  cor- 
rect size  under  the  part  of  the  pa- 
tient*s  body  to  be  examined,  ancj 
turns  on  the  machine.  Afterward,  the 
tecHnologist  removes  the  film  and 
develops  it  for  analysis  by  a  radiolo- 
gist. Throughout  the  procedure,  the 
techn^ogist  is  careful  to  use  only  as 
much  radiation  as  is  necessary  to  06^ 
tain  a  good  diagnostic  examination. 
When  examining  a  patient^i^ng 
•  fluoroscopy  (watching  a  patierit^s  m-  < 
t^rnal  body  movements  on' a  monitor 
or  screen),  the  radi(||9gic  technolo- 
gist prepares  a  solution  of  barium  sni- 
phate  for  the  patient  to  drink:  As  this 
solution  passes  through  the  patient's 
digestive  tract,  a  physician  looks  for 
«  diseases,  injuries,  or  defects  in  the 
patient*s  digestivip  system.  When^^u- 
oroscQpic^  exam inations  are  per- 
formed, whether  on  the  digestive 
tract  or  oi\  other  parts  of  the  body 
,  such  as  chest,  heart,  or  bones,  the 
technologist  assists  the  physician  by 
^  properly  preparing  and  positioning 
the  patient,  adjusting  the  machine, 
and  applying  the  correct  exppsure. 

In  radiation  therapy,  which  is 
maiirly  iised  for  treating  cancer,  the 
radiologic  technologist  works  under 
the  close  supervision  of  a  radiologist. 
Directed  by  a  radiologist,  the  tech- 
nologist apcplies  the  correct  amount 
.  of  radiation  for  the  proper  period  of 
time  to  the  affected  parL^f  the  pa- 
tient's body.  The  technologist  also 
.must  keep  adequate  records  of  the 
treatment  and  is. responsible  for  the 
comfort  anjd  safety  of  <he  patient  dur- 
ing the  treatment  time. 

In  nuclear  medicine,  the  radiologic, 
technologist  also  works  under  the 
direct  .supervision  of  a  radiologist. 
This  technologist  prepares  solutions 
containing  radioactive  material  that, 
when  swallowed  by  the  patient  or 
injected,  is  absorbed  by  the  patient's 
internal  organs.  Because  diseased  ti3: 
sues  generally  react  differently  from 
healthy  ones  when  subjected  to  ra- 
dioactive substances,  it  is  possible  to 
trace  the  development  of  disease. 
The  technologist  uses  special  cam- 
eras or  scann^s  that  pick,  up  the  ra- 
.  dioactivity,  am  operates  instruments 
that  measure  the  intensity  of  the  ra-  . 
dioactivity. 


In  addition  to  the  duties  involve^ 
,  in  operating  X-ray  equipment,  ra^- 
logic  technologists  may  have  certain 
administrative'^ tasks.  Technologist? 
prepare  and  maintain  patients'  rec- 
ords— keeping  track  ,of  the  devel- 
oped film',  the  date  it  was  taken,  and 
the  radiologist's  diagnosis.  They  also 
may  maintain  files,  schedule  appoint- 
ments, and  prepare  work  Schedules 
for  assistants.^  ^ 

Some^radiologic  technologists  are 
full-time  instructors  in  X-ray  tech- 
niques, teaching  in  programs  of  ra- 
diologic technology. 

Places  of  Employment 

About  80,000  persons  worked  as 
radiologic  technologists  in  1976. 
Hospitals  employ  about  three-fourths 
of  all  radiologic  technologists;  most 
of  the  remainder  work  in  medical 
laboratories,  physicians'  and  dentists' 
offices  or  clinics.  Federal  and  State 
health  agencies,  and  public  school 
systems. 

Training,  Other  Qualifications, 
and  Advancement  : 

Yhe  requirwnent  for  entry  into  this 
field  is  the  completion  of  a  formal 
education  program  in  X-ra/  technol- 
ogy. In  1976,  about  1,100  programs, 
in  X-ray  technology  offered  by  hospi- 
tals, medical  schools  affiliated  with 
hospitaU,  colleges,  and  universities 
were  approved  tjy  the  American 
Medical  Associafion  (AMA). 

Education  also  may  be  obtained  in 
the  military  service  or  through 
courses  in  X-ray  technology  offered 
by  vocational  or  technical  schools. 
Programs  vary  in  length  from  2  to  4 
years.  Some  colleges  award  a  bacca- 
laureate degree  in  radiologic  tech- 
nology. While  employers  generally 
pay  graduates  of  bat:helor's  degree 
programs  the  same  starting  salaries 
as  those  of  2-  and  3-year  programs, 
there  is  more  potenti^^l  for  promotion 
for  those  holding  the  baccalaureate 
degree.  It  is  advantageous  for  those 
planning  to  be  educators  or  adminis- 
trators  in  this  field  to  pursue  the  bac-. 
calaureate  and  master's  degrees  as 
preparation. 

All   program^,  accept  only  high 
school  graduates  or  the  equivalent. 
Courses    in    mathbmatic3,  physics, 
•      4  0  1 


chemistry,  biology,  ^nd  typing  are 
helpful.  ' 

X-ray  technology  program^  hi^ 
elude  courses  iii\  anatomy,  physiol- 
ogy, nursing  procedures,  physics,  ra- 
diation protection,''<film  processing, 
principles  of  radiographic  exposure, 
medical  terminology,  radiographic* 
positioning,  medical  ethics,  and  de- 
partment administration.  Z*"^ 

Registration  with  the  American 
Registry  of  Radiologic  Technologists 
is  an  as^et  in  obtaining  highly  skilled 
and  specialized  positions'.  Registra- 
tion requirements  include  graduation 
from  an  approved  program  of  medi- 
cal X-ray  technology  and  the  satis- 
factory completion  of  a  written  ex- 
amination. After  registration,  th^ 
title  '/Registered  Technologist  ' 
([ARRT)"  may  be  used.  Once  regis- 
tered/^ technologists  may  certified 
in  radiation-therapy  or  nuclear  medi- 
cine by  /completing  an  additional 
year  of  combined  classroom  study 
and  clinical  education. 

.Good  health,  emotional  stability,  * 
and  a  sincere  desire  to  \york' with  the 
sick    an(f   disabled    are  important 
qualifications  for  this'  field.  ^ 

As  openings  occur,  sonje  technolo- 
gists in  large  X-ray  departments  may 
qualify  as  instructors  in  X-ray  tech- 
niques or  advance  to  supervisory  X- 
ray  technologists. 

Employment  Outlook 

Employment  in  the  field  of  radio- 
logic technology  is  expected  to  ex- 
pand faster  than  the  average  for  all 
occupations  through  the  mid-1980's 
as  X^ray  equipment  is  increasingly 
used  to  diagnos^ and  treat  diseases.,*. 
The  demand  for  radidlogic  technolo- 
gists also  will  increase  as  prepaid 
medical  programs  exteml  medical 
care  to  wider  segments  01  the  popula- 
tion. Part-time  workers  will  find  the 
best  opportunities  in  physicians'  of- 
fices and  clinics  where  full-time  ra-^ 
diologic  services  usually  are  not  re- 
quired. 

Although  the  demand  for  radiolog- 
ic technologists  should  continue  to 
be  strong,  the  number  of  graduate's  of 
AMA-approved  programs  in  this 
field  also  is  expected  to  grow  rapidly 
during  the  period.  If  present  enroll- 
ment patterns  continue,  the  number 
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seeking  to  enter  the  occupation  is 
likely  to  exceed  the  number  of  open- 
ingis  from  growth  and  replacement 
^^needs.  As  a  result/ graduates  may 
face  competition  for  positions  of 
theic  choice. 

Earnings  and  Working 
^  Conditions 


Starting  salaries  of 'radiologic  tech-. 
nol6gis:t%  employed  in  hospitals  and 
medical  ^centers  averaged  about 
$9,600  a  year  in  1976,  according  to  a, 
national  survey  conducted  by  the 
University  of  Texas  Medical  Brapch. 
Experienced  radiologic  technologists 
averaged  $1  1,300  a  year,  or^^gtjtly 
more  than  the  Average  for  all  nonsu- 
-  p^visory  workers  in  private  industry, 
except  farming.       •  ^ 

The  Federal  Government  paid  new 
graduates  of. AM A-approved  schools 
of  X-ray  technology  starting  salaries 
of  $8,316  a  year  in  1977. 

.Full-time  technologists  generally 
work  8  hours  a  day  and  40  hours  a 
week  but  may  be  "on  call"  for  some 
weekend  or  night  emerge:ncy  duty. 
Sick  leave,  vacations,  insurance,  and 
other  benefits  are  comparable  to 
those  covering  other  workers  in  the 
same  organization. 

There  are  potential  radiation  haz- 
ards in  this  field;  however,  these  haz- 
ards have  been  greatly  reduced  by 
the  use  of  safety  deyices  such  as  in- 
struments that  measure  radiation  ex- 
posure, lead  aprons;  gloves,  aiid  pth- 
,  er  shielding. 


Sources  of  Additional    ,  < 
Information 

For  additionaf  information  about 
programs  and  careers  in  radiologic 
technology,  write: 

The  American  S<3ciety  of  Radiologic  Tech- 
nologists, 500  N.  Michigan  Ave.,  Suite 
836,  Chicago JII.  6061 1. 


RESPIRATORY  THERAPY 
W9RKERS 

(D.O.T.  079.368) 
Nature  of  the  Work 


Respiratory     therapy  workers,* 
^  '  sometimes  called  inflation  therapy 


workers,  treat  patients  with  cardiore- 
spiratory p^bblem^.  This  treatment 
may  r^nge  from  gfi^ing  temporary  re-- 
lief  to  patien?^  with  chronic  asthma 
or  emphysema  to  giving  emergency', 
care  in  c^ses'^f  heart  failure,  stroke,^- 

^  drownings  an^^ockV  Respiratory 
therapy  workers  *aisp  are  y^^ong  the 
first  m^ical  "specialists  calleti  for 
emergency  tri&atjnent  of  a^te  respi- 
ratory conditions  arising  from  head 
injury  br  drug  poisoning.  The  therapy 
worker's  role  is  a  highly,,  responsible 
one  because  if' a  patient  stops  breath- 
ing for  longer  than- 3  to  5  miftutes, . 

-  there  is  little  chanee  ^fi  recovery 
without  brain  damage,  ,an<i^o\^en 
is  cut  off  for  more  than  9^inutes, 
death  results. 

Following  doctors'  orders,  respira- 
tory therapy  workers  use  special 
equipment  such  as  respirators  and 
positive-p,ressure  breathing  machines 
to  treat  patienjts  Who  need  ternporary  ' 
or  emergency  respiratory  assistance. 

ants  to  administer  medication  so  that  ^ 
it  is  confined^to  the  lungs.  They  also 
show  patients  and  their  families  how 
to  use  equipment  at  home.  Othpr  du- 
ties include  keeping  records  of.  the 
cost  of  materials  and  charges  to  pa- 
tients, and  maintaining  and  jriaking 
minor  repairs  to  eq^uipment. 

There  are'  three  levels  of  workei^s 
within  the  field  of  respiratory  ther- 
apy: therapists,  technicians,  and  as- 
sistants. Therapists  and  technicians 
perform  essentially  the  same  duties. 
However,  the  therapist  is  expected  to 
have  a  hig.her  level  of  expertise  and 
may  be  expected  to  assume  some 
teaching  and  supervisory  duties.  Res- 
piratory assistants  have  little  contact 
with  patients  and  spend  most  of  their 
time  taking  care  of  the  equipment, 
including  cleaning,  steril^ing,  ^nd 
storing  it.  Many  are  new  tothe  job 
.and  are  training  to  advance  to  the 
technician  or  therapist  level. 


lance  services:,  nursing  homgs, 
universities.  * 
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Training,  Ot^ier  Qualifications, 
and  Advancemc^nt 

r 

'  Respiratory  apparatus  has  become? 
increasingly  complex  in  rec;ent  ye^s 
and,  although  a  few  respiratory  ther- 
apy workers  are  trained  on  the  job, 
formal  training  now  is  stressed  for 
entry  to  the  field. 

•    In  1976,  about  200  institutions  of- 
fered programs  in  respiratory  ther- 
apy that  were  approved  by  the  Coun- 
cil on  Medical  Education  gf  the 
American  Medical  ^Association.  High 
school  graduation  is  required  for  en- 
try to  these  programs.  Cburses  vary 
ii\  length'  between  \%  months  and  4 
years  and  include  both  theory  and 
clinical  work.  A  bachelor's  degree  is 
awarded  for  completion  6f  a  4-year 
program. and  ah  associate  degree  for 
Istance      shorter  c6ursfes.  Areas  Of  study  in- 
/'       'f  .^1  ,'    ?clude  human  anatomy  and  physiolr 
For  example,  they  use  derosol  mhal- ,  /    .  ^  chemistry,  physics,  m'jcrobiol- 


Places  of  Employment 

'  About  36,000  persons  worked  as 
respiratory  therapists,  technicians,  or 
assistants  in  1976.  Most  work  in  hos- 
pitals, in  respiratory  therapy,  anes- 
thesiology, or  pulmonary  medicine 
departments.  Others  work  for  oxygen 
equipment  rental  conipanies,  ambu- 


;try,  phys 
ogy,  and  mathematics.  Technical 
cdurses  offered  deaPwitn  proce- 
dures, equipment,  and  clinical  tests.; 

Respiratory- therapists  who  have  *a 
certificate  of  completion  from  an 
AMA-approved    therapist  training 
prdgrarn,  62  semester  liours  of  col- 
lege credit,  and  I  ye^i^  experience 
following  completf(Jn  of^e  program 
are  eligible  to  apply  forAegistration  ^ 
by  the  National  Board  for  Respira- 
tory Therapy  (NBRT).  The  registry 
examination  consists  of  written  and 
oral  tests.  Applicants  must  pass  both 
to  be  awarded  the  Registered  Respi-  ' 
ratory  Therapist  (RRT)  credential. 
In  1^76,  about  4,500  therapists  had  ^ 
been  registered. 

Individuals  who  complete  an 
AMA-appro'yed  technician  training 
program  and  have  I  year  of  experi- 
ence in  respiratory  therapy  ma^^  'ap- 
ply to  the  NBRT  for  examination  for 
the  Certified  Respiratory  Therapy' 
Technician  (CRTT)  credential.  The 
CRTT  examination  is  less  compre- 
hensive than  the  registry  examination 
and  consists  of  a  single  written  test. 
Approximately  16,000  respiratory 
technicians  had  been  certified  in 
1976. 

In  contrast  to  therapists  and  tech- 
nicians, there, are  no  general  require- 
ments for  the  position  of  respiratory 
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assistant  The  only  requirements  are 
thos^  sQt  by  the  head  of  the  hospital 
department  that  is  hiring  workers. 
For  example,  soipe  may  require  onjy 
a  high  school  diploma. 

Respiratory  therapists  can  advance 
to  assistant  chief,  chief  therapist,  or,, 
with  graduate  education,  to  instruc- 
tor of  respiratory  therapy  at  the  col- 
lege level.  Respiratory,  technicians 
and  assistants  can  advance  to  the 
therapist  level  by  taking  the  appro- 
priate training  courses. 

People  [who  want  to  enter  the  res- 
piratory therapy  field  should  enjoy- 
working  with  patieDts  and  should  un- 


derstand their  physical  and  p^sycho- 
logical  nesc5.  Respiratory  therapy 
workers  must  be  able*  to  pay  atten- 
tion to  detail. follow  instructions,  and 
work  as  p'art  of  a  team..  Operating  the 
complicated  respiratory  therapy 
equipment  also  requires  mechanical 
ability  and  manual  dexterity.  High 
school  students  interested  in  a  career 
in  this  field  are  encouraged  to  take 
courses  in  health,  biology,  mathe- 
matics, physics,  and  bookkeeping. 

Employment  Outlook 

Employment  opportunities  for  res- 
piratory therapy'warkers  are  expect- 


Operation  of  rosplratory  •<|ulpnr4l^r«qutr«t  mechanical  ability  and  manual  dexterity. 


ed  to  be  good  through^the  mid- 
1980's.  'fhose  with  advanced  training 
in  ^respiratory  therapy  will  be  in  de- 
mand to  fill  teaching  and  supervisory 
positions. 

Employment  of  ^respiratory  ther- 
^y  workers  is  expected '.to  grow 
much  faster  than  the  average  for  all 
occupations'.  Stimulating  •  demand ' 
will  be  new  and  expanding  uses  for 
respiratory  the^'apy  and  the  growth  in 
health  services  ia,general.  Many  spe- 
cialists in  respiratory  therapy  w411  be 
hired  to  release  nurses  and* other  per- 
sonnel from  respiratory  therapy 
work;  other  openings  w.ill  arise  from 
the  need  tp  replace  tljiose  who  retire,  , 
die,  or  leave  the  occupation  for  other 
reasons.       .  ^ 

f  c 

Earnings  and  Working 
Conditions 

The  starting  salary  of  respiratory 
therapists  employed  in  hospitals  and 
medical  centers  averaged  about 
$9,900  a  year  in  1 976,  according  to  a 
survey  conducted  by  the  University  • 
of  Texas  Medical  Brarieh.  Top  sala- 
ries of  experienced  respiratory  thera- 
pists in  hospitals  ranged  as  high  as 
$17,600  a  year.  Salaries  of  respira- 
tory technicians  and  assistants  are 
lower  than  those  of  respiratory  thera- 
pists. 

The  Federal  Government  paid  res- 
piratory therapists  starting  salaries  of 
$7,408  a^year  in  1977  if  they  had  1 
year  of  %\MA-accredited  postsecon- 
dary  training,  and  $8,316  for  those 
with  2  years  of  AM A-accredited 
training, 

Respiratory  therapy  workers  in 
hospitals  receive^ the  same  benefits  as 
other  hospitar  personnel,  including 
hospitalization,  paid  vacations,  ^nd 
sick  leave.  Some  institutions  provide 
tuition  assistance  or  free  courses, 
pension  programs,  uniforms,  and 
parking.  ' 
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Respiratory,  therapy  workers  gen- 
erafly  have  a  40-hour  week.  After- 
hours  and  weekend  duty  is  generall' 
required  because  tigrost  hospitals  hav 
24-hour  covefagfe  throughout  th^ 
week. 'Adherence  to' safety  precaL 
tions  and  regular  testing  of  equip- 
ment minimize  the  potentiai  hazard* 
of  fire  to  wqrkers  and  patients. 


Sources  of  Additional  ■ 
.  InforiQatibn,        ^  •  . 

Information  concerning  educatioa 
progrjams  is  available  from: 

Americaji  Association  /or  Respiratory  Ther- 
apy. 7411  Hines  Place,  Dallas,  Tex. 
75235.  , 


Information  on  the  certification  of 
respiratory  therapists  and  respiratory 
--technicians  can  be  obtained  from: 

The  National  Boarckfipr  Respiratory  Therapy, 
Inc.,  1900  We3t  47th  Place,  Suite  124, 
Shawnee  Mission,  Kansas  66205. 

On-the-job  training  infqrmatioiT' 
can  be  obtained  at  local  hoApi^als. 


> 
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(D.O.T.  075.1     through  .378) 


Thcc^nursing  field,  consisting  of 
registered  nurses;  iidensed  practical 
nj^rses;  and  nursing  aides,  orderlies, 
aqd  attendants,,  accounts  1  for  about 
one-half  of  total  employment  among 

»  health  service  workers.  Nursing  per- 
somiel  perform  a  variety  of  duties  to 
care  for  and  comfort  the  sick,  the 

V  injured,  and  others  requiring  medical 
services.     ,  v 

This  section  deals  in  detail  with  the 
three  basic  nursing  occupations.  * 

Registered  nurses' (RN's)  fo\\ov/  the 
medical  regimen  prescribed  by  physi- 
cians but  oft^n  must  draw  on  their 
professional  training  to  make  in- 
dependent judgments  in'  providing 

'  nursing  services.  Some  registered 
nurses,  after  advanced  trisiining,  be- 
come nurse  practitioners  and  fjerform 
services,  such. as  physicial  examina- 
tions»  that  traditionally  have  bpen 
handled  by  physiciarte^  iSome  nurses' 
become  head  n^urses  with  responsibiU 
ity  for  ah  nursing  services  of  a  speci- 
fied area  of  an  institution,  for  exam- 
ple^ a  pediatrics  ward. 


NURSING  OCCUPATIONS 


Licensed  practical  nurses  provide 
skilled  nursing  care  tosick,  injured, 
and  convalescent  pahenfs.  They 
work  "under  th6  general  supervision 
of  physicians  and- registered  nurses, 
and  may  sometirhei  supervise  nurs- 
ing aides,  orderlies^  and  attendants. 
-  Nursing  aides,  orderlies,  and  htten- 
-dants  makeup  the  largest  group  of 
nursing  p^reonnel.  They^erve  meal^f 
feed  patients,  and  do  other  tasks  that 
free  professional  andpracticaj  nurses 
for  work  requiring  professional  and 
technical  training. 

Persons  who  wish  t^ecome  regis- 
tered nurses,  licensed  practical  nurs- 
es, or  nursing  aides,  orderlies,  and 
attendants  should  like  Working  with 
people  because  they  must  work 
closely  with  other  ihembers  of  the 
health  team  and  care  for  patients 
who  are  uncomfortable  and  some- 
times irritable.  Nursing  wprkers  must 
be  reliable  and  keep,  a  level  head  in 
emergencies.     .  ^ 


About  50  percenjt  of  the  job  openings  in  he^^lth 
OGCupatbhs  during  the  next  10  years  will  be 
for  nursing  p§rsbnnel 


Average  annual  opepings,  1976-85 


Other  hearth  ocqupations 


Nursirtg  aides,  orderlies, 
and'attendants 


Licensed  practical 
nurses 


Registered  ■  -ses 


Sourc*:  Buf««u  ot  Labor  St«tl8t(cs 


Nat^e  of  the  Work 

Nursing  plays  a  -  major  role  in 
health  ^care.  As  important  members 
of  the  health  ,  care  team,  registered  ^  ' 
nurses  perform  a  wide  variety  of, 
functions.  They  observe,  evaluate, 
and  recdrd  symptoms,  reactions,  aJnlH^ 
progress    of    patients;  ^dminister 
medications;  assist  in  the^rehabilitar 
tion  of  patients;  instruct  patients  and 
family  members  in  proper  health 
'\|Tiaintenance  care^  and  help  maintain 
a  physical  and  embtioOiEU  .environ- 
ment that  promotes  recovery. 

Some  registered  nurses  provide 
hospital  careS  Others  perform  re- 
search activities  or  instruct  students. 
The  setting  usually  determines  the 
scope  of  the  nurse's  . responsibilities. 

Hospital  nurses  constitute  the  larg-  ^ 
^st  ^roup  of  nurses.  Most  are- staff 
nurses^  who  provide  skilled  bedside 
nursing  care  and*carry  out  the  medi- 

-  cal  treatment  prescribed  b^  physi^ 
cians.  They  may  also  supervise  prac- . 
tical  nurses,  aides,  and  orderlies. 
Hospital  nurses  usually  work  with 
grou|>s  of  patients  that  require  simi- 
lar nursing  care.  For  instance,  some 
Aurses  work  with  patients  who  have 
had  surgery;  others  care  for  children, 
the  elderly,  or  the  mentally  ill.  Some 
are  administrators  of  nursing  serv- 

^ices. 

^^Rnvhte  duty  nurses  give  individual 
care  to  patients  who  need  constant 
attention.  The  private  duty  nurse  is 
self-employed  and  may  work  in  a 
_  home,  in  a  hospital,  or  in  a  convales- 
cent institution.  /    .  / 

'  Office  nurses  .  assist  physicians, 
dental  surgeons,  and  occasionally 
dentists  in  private  practice  or  clinics. 
Sometimes  they  perform  routine 
laboratory  and  office  work  in  addi- 
tion to  their  nursing.duties. 

^  Community  health  nurses  care  for  * 
patients  in  clinics,  homes,  scnools,  v 
a  Ad  other  community  settings.!  They 
ii^UiJct  patients  and  families  in 
he.aluKcare  and  give  periodic  care  as 
prpscrioed  by  a  physician.  They  rriay 
also  instruct  groups  of  patients  in 
proper  diet  and  arrange  for  immuni- 
zations. These  nurses  work  with  com- 
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Employin^nt  oppoHunltlM  for  r«gttUr«d  nurMs  ar*  •3tp«ct*d  to  b«  favorabt*  through 

th»  mtd-1980*t. 


inunity  leaders,  teachers,  parents,'^ 
and.  physicians  in  community  )iealth 
education.  Some  community  health 
nurses  work  in  schools. 

*  J^urse  educators  teach  student^  the 
principles  and  skills  of  nursing,,both 

*  In  the  classroom  and  in  direct  patient 
care..  They  also  conduct  continuing 
education  courses  for  registered 
nurses,  practical  nurses,  and  nursing 
assistants. 

'  Occupational  health  or  industrial 
nurses  provide  nursing  cafe  to  em- 
ployees in  industry  and  government 
and,  along  with  physicians,  promote 
employee  health;  As  prescribed  by  a 
doctor*  they  treat  minor  injuries  and 


illnesses  occurrin^^at  th^e  place  of 
employment,  provide  for  the  needed 
nursing  care,  arrange  for  further 
medical  care  if  necessary,  and  offer 
health  counseling.  They  also  may  as- 
sist with  health  examinations  and  in- 
oculations. 

(Licensed  practical  nurses  who 
also  perform  nursing  services  are  dis- 
cussed elsiewhere  in  the^andbook.) 

Places  of  Employment 

About  960,000  persons  worked  as^ 
registered   nurses  in    1976.  About 
one-third  worked  on  a  pj^rt-time  ba- 
sis. 


\ About  three-quarters  of  all  regis- 
tered nursei^;^ worked  in  hospitals, 
nursing  homes,  and  related  institu- 
tions. Community  health  nurses  in 
]gov6rnmcnt  agencies,  schools,  visit- 
ing* nurse  associations,  and  clinics 
irumbered  ^bout  65,000;  nurse  edu- 
cators in^  nursing  schools  accounted 
for  about  33,000;  and  occupational 
heaUh\  nurses  in  industry,  about 
20,000\  About  100,000  more  worked 
in  the  Affices  of  physicians  or  other 
health  wactitioners,  or  were  private 
duty  nuVsesr  hired  directly  by  pa- 
tients. Mgtst  of  the  others^ir^  staff 
members  . of  professioiiljil^ursc  and 
other  organizations  or  worked  for. 
State  boartis  of  nursing  or  research^ 
organizations.  /  ^' 

'A         *  -  ^ 

Training,  Other  Quallficatiohs, 
Vend  Advancement  *  '  k 

A  license  is' required  to  practice  - 
professional|nursing  in  all  States  and 
in  the  District  of  Columbia.  To  g^  a^ 
license,  a  nurse  nlust  be  a  graduate  of 
a  school  of  nursing  approved  by  the 
State  board  of  nursing  and  pass  a 
written  State  competency  examina- 
tion. Nurses  may  be  liccfnsed  in  more 
than  one^State,  either  by  examination 
or  endorsement  of  a  license  issued  by 
another  State. 

Three  types  of  educational  pro- \ 
grams — diploma,  baccalaureate,  and 
associates  degree— prepare  Candi- 
dates for  licensure.  However,  a  mini- 
mum of  a  baccalaureate  decree  is 
preferred  for  those  who  aspire^o  jad-^ 
ministrative'  or  management  P9si- 
tions,  and  those  planning  to  work  in 
research,  (Consultation,  teaching,  or 
clinical  specialization,  jvhich  require 
education  at  the  master's  level. 
Graduation  fronutigh^hool 
quired  for  ad|«fissiqm  to  aH^schools  of 
nursing. 

Diploma  programs  are  conaucted 
by  hospital  ana  independent  scho^ 
and  usually  require  3  years  of  train-^ 
iiig.  Bachelor^s  d^ree  programs  usu- 
ally require  4  years  of  study  in  a  col- 
lege or  university,  although  a  few 
require  5  yearl;  Associate  degree' 
programs  in  junior  and  community 
colleges  require  approximately  '2 
years  of  nursing  edi|^catlon.  la  addi- 
tion, several  progir^s  provide  li- 
censed practical  .r(fi[irsea.  with  the 
training  necessary  to.  upgrade  them- 
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selves  to  registered  nurses  while  they 
*  continue  to  work  part  time.  These 
programs^generally  offer  an  associate 
of  arts  degree.  In  1976,.  about  1,375 

•  programs  (associate,  djproma,  and 
baccalaureate)  were  offered,  in  the 

v^_yHjnited  State,s.  In  adcJition,  there  were 
102  master's  degree  and  12  doctoral 
degree  programs  in  nursing. 

Programs  of  nursing  inOude  class* 
*rogm  instruction ^apd  supervised 
nursing  practice  in  hospitals  and 
health  facilities*  Students  take 
courses  in  anatomy,  physiology,  mi- » 
crobiology,  nutrition,  psychology,* 
and  nursing.  They  also  get  supervised 
clinical  e^fperience  in  the  care  of  pa- 
tients who  have  different  types  of 
health  problems.  Students  in  bache-  ' 
lor's  degree  programs  as^well  as  in 
some  of  the  other  programs  are  as- 
signed to  community  agencies  to  ' 
learn  how  to  care  for  patients  in  clin- 
ics and  in  the  patients*  homes.  Vary- 
ing amounts  of  general  education  are 
combined  with  nursing  education  in 
all  three  types  of  programs. 

^tudents  who  need  .financial  aid 
may  qualify  for  federally  sponsored 
nursing  scholarships  or  low-interest 
loans.  Those  who  want  to  pursue  a 
nursing  career  should  hav,e  a  sincere  * 
desire  to  serve  humanity  and  be  sym- 
pathetic to  the  needs  of  others.  Nurs- 

*  es  must  be  able  to  accept  responsibiU 
ity  and  direct  or  supq-rvise  the' 
activity  of  others;  must  have  initia- 
tive, and  in  appropriate  situations  be 
able  to  follow  orders  precisely  or  de- 
termine if  additional  consultation  is 
required'  and  must  use  good  Judg- 
men tJ.r/ emergencies.  Good  mental 

eeded  in  order  to  cope 
uffering  and  frequent 
tuationsJe^taff  nurses 
tamirra  because  of  the 
time^pent  walking  and 


itions  in  hospitals, 
rses  may  advance  to 
ssistant  director,  and 
rsing  services.  A  mast 
owever,  often  is  re- 
isory  and  adminis- 
ons,  as  well  as  for 
position^:m  nulling  education,  clini- 
cal specializ^ion,  and  research.  Pub- 
lic health  agencies  rejquire  a  bacca- 
, laureate  degree  for  eilfip toymen t. 
Advancement  may  be  difficult  for 
nurses  who  do  npt  have  a  baccalaure- 


ate or  mastjer's  degree  in  community 
health  numng. 

A  growiiig  movement  1n  nursing, 
gener^alfty  referred  to  as  the  **ni4rse 
practitioner  program**  is  opening 
new  career  possibilities.  Several  post- 
baccalaureate  ,  programs  prepare 
nurses  for  highly^Tr^ependent  roles 
in  the  clinical  care  anff^teaching  of 
, patients:  Those  nurses  practice  in  pri- 
mary role^  that  include  pediatrics, 
geriatrics,  community  health,  mental 
health,  and  medical-surgical  nursing. 

Employment  Outlook 

Employment  opportunities  for  reg- 
istered nurses  are  expected  to  befa- 
^'orable  through  the  mid-I980*s.^ 
Sonve  competition  for  more  desir- 
able, higher  paying  jobs  is  expected 
in  areas  where  train ing^rogr^mv 
abound,  but  opportunities  for  full-  or 
part-time  work  in  present  shortage 
areas,  such  as  some  southern  States  ' 
and  many .  inner-city  Ideations,  are 
expected  to  be  very  good  through 
1^85.  For  nurses  who  have  had> 
graduate  education,  the  outlook  is 
excellent  for  obtaining  positions  as 
administjcators,  teachers,  clinical  spe- 
cialists,'and  community  health  nurs- 
es. 

Growth  in  employment  of  regis-r 
tered  nurses  is  expected  to  be  faster 
than^the  average  for  all  occupations 
because  of  extension  of  prepayment 
programs  for  hospitalization  and 
medical  care,  expansion  of  medical 
services  as  a  result  of  new  medical 
techniques  and  drugs,  and  increased 
interest  in  preventive  medicine  and 
rehabilitation, of  the  handicapped.  In 
addition  to  the  need  to  fill  new  posi- 
tions, large  numbers  of  nurses  will  be 
required  to  replace  those  ^ho  leave 
the  field  each  year. 

Earnings  and  Working 
Conditions  l 

Registered  nurses  who  worked  in 
hospitals  in  1976  received  average 
starting  salaries  of  $  I  1 ,820^year, 
according  to  a  national  survey  con- 
ducted by  the  University  of  Texas 
Medical  Branch.  This  was  above  the 
av^age  for  nonsupervisory  workers 
in  private  industry,  except  farming. 
Registered^urses  in  nursing  homes 
can  expect  to  earn  slightly  less  thah 
those  in  hospitals.  Salaries  of  indus- 
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trial  nurses  ayeraged  a  week  in 

mid- 1 976;  acc6rding'td|\a  survey  con- 
ducted by  the  Bureau  ^  Lab'cyr  Sta- 
tistics,,  v.        U        *    K  / 

In  1977,  the  Veterans  ikdministra-^ 
tion  paid  inexperienced  rmrses  who 
had  a  diploma,  oc^an  associMie  degree 
starting  salaries  of  $10,370^  a  year; 
those  with  baccalaureate  oegrees, 
$12,131.  Nurses  employee!  in  B^ll  Fed- 
ora! Government  agencies  eartted^n 
average  of  $  1 5,500  in  1977, 
,  Mf^st  hospit^  and  ifursing  mme 
nuF^s  rQx:eive*extra  pay  for  worM|kOn 
*  evening  ^r  night^.«fiifts.,^  Nearly  Jjill 
receive  from  '5>io  13  paid  holidays 
year,  at  le*ast|2  weeks  of  p^aid  vac 
tion  after  I  yls^i^of  service.  :ind  aiso^ 
some  type  of  health  and  retirement 
benefits! 


Sources  of  Addl|lonaL 
Information 

For    informatK^n    on  aoprove 
schools  of  nursing,  nursing  careers] 
loans,  scholarships,  salaries,  vo/kin 
conditions,  and^mploymen  '>pDor 
tunities,  contact:  | 

Coordinator.  Undergraduate  Propr-ms.  De-' 
partment  of  Nursing  Educatic  Ameri- 
can Nuraite'  Association.  242(  Pershing 
Rd.,  Kansas  City,  Mo.  64108 

For  career  information  and  a  list  of 
schools  of  nursing,  contact: 

Career  Information  Services.  National  League 
for  Nursing.  10  Columbus  Circle.'  New 
York,  N.Y.v  10019- 

Information'  about  enrployijient 
opportunities^  in  the  Veterans  Ad- 
ministration is  available  from: 

Department  of  Medicine  and  Surgery.  Veter- 
ans Administration.  Washington  D  C 
20420. 


LICENSED  PRACTICA. 
NURSES 

(D.OT.  079.378) 
Nature  of  the  Work 


Licensed  practical  nurses        •  *s) 
help  care  for  the  physically  o    -  ^n- 
tally  ill  and  infirm.  Under  the  ac- 
tion of  physicians  and  registered  _ 
nurses,  they  lyovide  nursing  care 
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NURSING  OCCUPATIONS   '  ^ 

that  requires  technical  km o>v led gfie 
but  no  the  professional  education 
and  tr;.  failing  of  a  registered  nurse. 
(See  st^soement  on  regiCtered  nuraps. ) 
In  Ca  :>mia^and  ^Jexas,  licensed. 
practi.^-ii  nurses  %re  called  licensed 
yocatic.Atut  nurses.  ^ 

In  lMg^>itals,  J^PN's  provide  much- 
of  the  Dec^ide  dare  g^eeded  by  pa- 
tients. They^take  &nd  record  tamper- 
atujc^  and  blood  pressures,  change 
drf^ngs,  administer  certain  pre- 
scribed medicineis;  and  ^elp  patients 
with  bathing  and  other  personal  hy- 
giene.\Th^  assist  phyisicians  and  reg- 
istered in  erf  ses  in/examining  patients 
and. in  carrying  out  nursing  proce- 
dures. They  also  assist  in' the  deliv- 
ery, care,  and  feeding  of  Jin  fan  ts. 
Some  practical  nurses  .work  in  spe- 
xialized  units  such  as  intensive  care  ^ 
units,  recovery  roams,  or  burn  units. 


They  perform  special  nursing  proce- 
dures-and.  operate  sop^ist^ated 
ec^uipm^nt  to  •V)r^v1de  care  for  seri- 
"ou^ly  ill  or  injured  patients.  In  some 
ins*tljic^s,  experienced  LPN's  super- 
vise nospital  attendants  and/ nursing 
aides.  (See  statement  oiy  nursing 
aides,  orderlies,  and  attendants.)'  , 

LPN's!>tp/ho  wofl^in  private  fiomes 
provide  4^y-to-day  patient4gare  that 
seldom  involves  hiehly  technical  pro- 
cedures or  compliajted  equipment. 
I^n  addition  to  providing  nursmg  care, 
they  may  prepare  meals,  se^  that  pa-. 
tiSnts  are  comfortable  and  hilp  keep 
u^  their.mor&le.  They  alio  teBch  fam- 
ily members  how  to  perform  simple 
,  jjursing  tJ^ks. 

In  doctors"offices  and  ^clinics, 
Ll^rJ's  prepare;  patientslbr  examina- 
tion ^nd  treatment,,  administer  medi- 
cations, apply  dressings,  and  teach 
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patients  prescribed  health  pare  regi-"^ 
m^ns.  They  also  may  make  appoint- 
ments and  record  information  sfcfcy3U^ 
patients. 

^lap«t  of  Employment 

Jpjbo;-    460,000  persons 
dk   5    LPN  !^-^abaut  three-fiftfis 
ho<:ntals.  Most  •  qf  the 
kec    n   nursing  home§, 
:tors'  offices,  sanitariums, 
long-trrm'  Qart  facilities, 
ked  for  public  health  agen- 
cies and  welfare  and  religious  organi- 
zations. Some  self-employed  nurses 
worked  in  hospitals  or  in  the  homes 
.iof  their  patients. 

Training,  Oth«r  Qualifications, 


and  Advancomant 


LPN*t  provMa  mutfti  of  tha  badtlda  cara  naadad  by  hospital  patiants. 


All  States  and  the  District  of  Co- 
lumbia regulate  the  preparation  and' 
licensing  of  practical  nurses.  To  be^ 
come  licensed,  applicants  must  com- 
plete a  course  of  instruction  in  pr^- 
tical  nursing  Jhat  has  been  approved 
by  the  State-^^^  of  nursing  and 
pass  a  written  examination.  Educa- 
tional requirements  for  enrollment  in 
State-approved  training  programs 
range  from  completion  of  eighth  or 
ninth  grade  to  high  school  gradu- 
ation. Many  schools  do*  not  require 
completion  of  high  school  but  they 
give  preference  to  graduates.  Phys- 
ical examinations  and  aptituoe  tests 
/  are  usually  required.  Volunteer  hos- 
pital work  can  provide  a  usefm  back- 
aground  for  practical  nursing,  but 
tnost  applicants  have  no  prior  work 
experience. 

In  1976,  over  1,350  State-ap- 
proved programs  provided  practical 
nursing  training.  Trade,  technical,  or 
vocational  schools  offered  more  than 
half  of  these  programs.  Other  pro- 
grams were  available  at  junior  colleg- 
es, local  hospitals,  health  agencies, 
and  private  educational  institutions. 
Sever>|l  programs  operated  by  the 
Army, for  military  personnel  also 
were  State-approved  for  practical 
nurse  training.  Graduates  from  these 
programs  are  eligible  for  licensure. 

Practical  nurse  training  programs 
are  generally  1  year  long  and  include 
both  classroom  study  and  clinical 
practice.  Classroom  instruction  cov- 
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ers  nursing  concepts  and  principle^ 
and  reflated  subjects  including  anat- 
omy, , physiology,  medical-surgical 
nursing,  pediatrics,  obstetrics,  psy- 
chiatric nursing,  administration|of , 
•d|;ug's,  putrition,  first  aid,  and  com- 
ply their  skill  to  kn  actual  nursing 
situation  through  supervised  clinical 
expeiien^ce — usually  in' a  hospital. 

Those  who  wish  to  become  li- 
^censed  practical  nurses  shoul.d  have  a 
deep  concferh  foi  hum^n  we^lfare. 
They  i^u^  be  emotionally  st^le  be- 
cause woncing  with  side  and  irrjured 
people  sometintes  can  upsetting. 

As  part  of  a  health  care  team,  they 
must  be  able  to  follow'.orders  and 
work  under  close  supervision.  Good 
.health  is  very  important,  as  is  the 
physical  stamina  needed  to  work 
while  standing  a  great  deal. 

Advancement  opportunities  are 
limited  without  additional  tr^^igf^  or 
fohnal  education.  In-set:vice  educa- 
tional programs  pi^pare  some  LPN's 
for  work  in  specialized  areas,  such  as 
post-surgery  recovery  rooms,  or  in- 
tensive ca^  units.  Under  career  lad- 
der programs,  nurses-  aides  may  at- 
tend traii^iing  to  become  LPN's  while 
^  continuing  *to  work  part-tim^  Simi-  • 
'  iarly;  in  some  cases,  LPN's  may  pre- 
pare tio  become  registered  nurses 
while  they  continue  to  work  part- 
time.  *  ' 

Employment  Outlook 

t-he  employment  outlook  for 
LPN's  'is  expected  to  be  very  good 
through  the  mid-I980's.  Employ- 
ment is  expected  to  continue  to  rise 
much  faster  than  the  average  for  all 
occupations  zn  response  to  the  needs 
of  a  growing  population  and  expand- 
ed public  and  private  health  insur- 
ance plans.  Also,  newiy  licensed 
practical  nurses  will  be  needed  each 
year  in  large  numbers  to  replace 
those  who  die,  retire,  or  leave  the 
occupation  for  other  reasons. 

Earnings  and  Working 
Conditions 

The  average  starting  salary  of 
LPN's  in  hospitals  was  about  $9,100 
a  year  in  1 976,  according  to  a  nation- 
al sur^y  conducted  by  the  Universi- 
ty of  Texas  Medical  Branch. 

Federal  hospitals  offered  begin- 


nin^LPN*s  an 'annual  salar^y  of 
$J,408  in  19^7.^ 

Many  hospitals  give  pay^ increases 
after  specific  p^iods  of  satisfactory 
^service.  Practical  nurses  generally 
wo  rk^^O^rotirs  a  week,  but  often  thfs 
workweek  includes  so^e  work'  at 
night  and  on  weekends  and  holidays. 
Many  hospitals  provide  paid  holidays 
and  vacatJo'hs,  health  insurance,  and 
pension  pidns.  '>  ;  ; 

fn  ptivate  ^mea,  LPN's  usually 
woVk  8*to  IZ^^iours  a  day  and  go. 
home  at  night.  Private  duty  nursing 
affords  a  great  deal  of  independence 
to  th^  practical  nurse  in  setting  work 
hourTand  deterniining  tne  length  and 
fr^uency  of  vac^tie^s. 


Sources  pf  Additional 
Information  ^ 


^  A  list  of  State-approved  training 
programs  an^l  information  about 
practical  nursimj*  is  aviailable/ fromr 

National  LeaguQ^r  Nifrsing,  10  Columbus 
Circle;  New  York,.N.Y,  10019..  .< 

N.ational  Association  for  Pr^tical  f»Jurse  Edu- 
cation and  Service^  Inc.,  122  East  42d  St., 
Suite  80  ,  New  York,  NIY.  I00I7. 

Fcr  information  about  h  career  in 
practical  nursing,  corltact: 

National  Federation  of  Licensed  Practical 
Nurses,  Inc.,  250  West  57th  St..  New 
York.  N  Y.  lOOft.  '-.^ 

infornn  ut  employment 

opportun  !es  in  U.S., Veterans  Ad- 
ministra:  n  hospitals  is  available 
from  you  local  Veterans  Adminis- 
tration hospital,  as  well  as: 

Leoartmen:  of  Medicine  and  ^rgery,  Veter- 
ans Aaministration,  Washington,  D  C. 

20420. 


NURSING  AIDES, 
ORDERLIES,  AND 
ATTENDANTS 

(D.O.T  355.687  through  .887^ 

'  Nature  of  the  Work 

Nursing  aides,  orderlies,  and  atten- 
dants perform;a  variety  of  duties  to 
care  for  sick  and  injured  people.  Oth- 
er job  titles  include  hospital  atten- 
dant, nursit]£  fissistant,  auxiliary 
D  ,y  9  . 


pTtal 
jrii^ 

3eTid 
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nufsing  \s  orker,  geriafriVaid^r^nd  (in 
mental  institutions/  psychidtriciSide. 

Nursmg  aides  ana  orderliesanswer 
patients'  bell  calls  and  defiver  mes- 
sages  >erve  meals, *feed  patients  who 
'are  unable  to  feed  themselves,  make  ' 
^D&d§.  an2^  bathe^  and  dress  patients. ^ 
TheyXalso  may  give  massages,  take 
•  temperatui'es,  and  assist  patients  in 
getting  out  of  bed  and  walking.  Or- 
'   de^^  escort  patients  to  operating 
and  examining  rooms  and  transport  >/ 
and  set  up  heavy  equipment.  Some( 
attendants  may  work  in"Tibspital 
pharmacies  or  supply  rooms  stor 
and  moving  supplies. 

The  duties  of  pursing  aich^s  depend 
on  the  policies  of  the  institutions 
where  they  worlc.  th^  type  of  patient 
being  cared  for,  and— equally  impor-^ 
tant — the  capacities  and  re^urceful- 
iiess  of  the  n^ursing  aide  or  orderly.  In 
some  hospitals,  they  rrtay  clean  pa- 
tients' rooms  anjd  do.other  household 
tasks.  In  others,  under  the  supervi- 
sion of  registered  nurses  and  licensed 
practical  hurses,  they  may  assist  in 
,the  care  of  patients.  The  tasks  per- 
formed for  patients  differ  consider- 
ably," and  depend  on  whether  the  pa- 
rient  is  confined  :o  T^ed  following 
-najor  surgery,  is  recovering  after  a 
disabling  accident  cr  illness,  or  needs 
assistance  with  daily  activities  be- 
:ause  of  infirmif  caused  by  ad-' 
vanced  age. 

Another  occupation  similar  to 
nursing  aide  is  honiemaker-home 
health  aide.  Working/  in  the  homes  of 
patients,  they  perform  duties  similar 
to  those  of  nursing  aiaes,  as  well  as 
doing  the  cooking  and  other  light 
housework.  (See  statement  on  home- 
maker-home  health  aides  elsewhere 
in  tne  Handbook.) 

Places  of  Employment 

About  1  million  persons  worked  as 
nursing  aides,  orderlies,  and  atten- 
dants in  1976.  Mos-  vork  in  hospi- 
tals, although  a  rapidly  growing  num- 
ber work  in  nursing  homes  and  other 
institutions  that  prcviae  facilities  for 
long-term  care  and  recuperation. 

Training,  Other  Qualifications, 
and  Advancement 

Although  some  pniployers  prefer  ^ 
high  school  graduates,  many,  such  as 


nursing})Ccupations 


6v«r  1  minion  p«r»on«  worked  a»  nuraing  alde«,  orderilesSnc  attendant*  In  1976. 
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Veterans  Administration  hospitals, 
do  not  require  a  high  school  diploma. 
Employers  often  accept  applicants 
wlro  are  17  pr  18- years  of  age.  Oth- 
ers—particularly nursing  homes  and^ 
mental  hospitals— prefer 'fo  hire 
more  mature  persons  who  are  at  least 
in  thetr  mid-twenties. 

Nursing  aides  generally  are  trained 
after  they  are  hired.  Some  institu- 
tions combine  on-the-job  training, 
under  the  close  supervision  of  regis- 
tered or,  licensed  practical  nurses, 
ith -classroom  instiyction.  Trainees 
learn  to  take  and/Jecord  tempera- 
tures, bathe  patieits,  change  linens 
on  beds  that  areS3ccupied  by  pa- 
tients, and  move^and  lift  patients. 
Training  may  last  several  days  or  a 
few  months,  depending  on  the  poli- 
cies of  the  hospital  or  other  institu- 
tion, the  complexity  of  the  duties, 
and  the  aide's  aptitude  for  the  work. 
'  Courises  in  honje  nursing  and  first 
aid,  offered  by jii^ny^public  school 


systems  and  other  community  agen- 
cies, provide  a  useful  background  o 
vnowiedge  for  the  work.  Volunteer 
work  and  temporary  summer  jobs  in 
hospitals  and  similar  institutions  alsc 
are  helpful,  -\pplicants  should  be 
healthy,  tactfu,.  patient,  understand- 
ing, emotional  stable,  and  depend- 
able vJursing  _  des.  as  other  health 
workers,  shoui;::  nave  a  genuine  de 
^ire  :o  help  peoc.^.  be  able  to  work 
as  part  of  a  team,  and  be  willing  tc 
perform  repetitive,  routine  Jasks. 

Opportunities  for  promotions  are 
limited  without  further  training. 
Some  acquire  specialized  training  to 
'  prepare  for  better  paying  positiqps 
such  as  hospital  operating  room  tech- 
nician. 

To  beconje  licensed  practical 
nurses,  nursing  aides  must  complete 
the  year  of  specialized  training  re- 
quired for  lic^sing.  Some  in-service 
programs  allow  nursing  aide^  to  get 
this  training  while  they  continue  to 
work  part  time. 
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Emp^loyment^Outlook 

Employment  of  nursing  aides  is 
expected  ^  increase  4astgr  than  the 
average  Joir  all  occupations  through 
the  mid-J980's.  In  addition  to.t^j'oSe 
needed  Ibecause  of  occupational 
i  ^owth,  mapy  thou§ands  of  nursihg 
aides  ,  will  be  needed  each  year  to 
--place  workers  who  die,  retire\.  oir , 
ieava  the  occupation  for  other  rea- 

,  sons.  .  r  - 

^  Although  *most  jobs  for  nu/Sihg 
aides  and  orderlies  currently  v.are  in 
hosfrttals,  mdfct  new  openings  will  be 
in  nursing'  homeS,  convalescent 
homes,  and  other  long-term  car.e  fa- 

'  cilities.  Major  reasons  for^xpected 
occupational  growth  are  the  increas- 
ing need  for  medical  care  of  a  grow* 
ing  population,  including  a  larger 
proportion  of  elderly  people,  and  the 
increasing  ability  of  people  to  pay  for 
health  care,  largely  as  a  result  of  the  ^ 
growth  in  public  and  private  health  _ 
insurance.  ^ 

Earnings  and  Working  * 
Conditions 

Nursing  aides,  ji  Jerlies,  and  atten- 
u  nts^earned  salaries  that  were  below 
•l  -  average  for  all  nonsupervisory 
V  ^rkers  in  private  industry,  except 
farming.  ||^ursing  aides  employed  full 
time  by /nursing  homes  and  related 
facilities  earned  consideriably  less 
tLan  thoWin  hospitals.  Dependingr 
or  the  experience  i^f  the  applicant, 
starting  salaries  of  nursing  aides  in 
Veterans  Administration  hospitals 
ranged  from  $125  to  $  KO  a  week  in 
1.  -77  jhe  average  salary  earned. by 
>ursing  aides  employed  by  the  Feder- 
ai  Government  was  $185  a*  week  in 
!977.  •  - 

^ith  few  exceptions,  the  sched- 
uled workweek  of  attendants  in  hos- 
pitals is  40  hours  or  less.  Because 
nursing  care  must  be,  available  to  pa- 
tieh.ts  on  a  24-hour-a-day  basis, 
scheduled  hours  include  nightwork 
and  work  on  weekends  and  holidays. 

Attendants  in  hospitals  and  similar 
institutions  generally  receive  paid  va- 
cations which,  after  1  year  of  service,^ 
may,  be  a 'week  or  /nore  in  length. 
Paid  holidays  and  sick^eave,  hospital 
and  medical  benefits',  shift  diffe*ren- 
tials,  and  pension  plans  also.are  avail- 
able K)  many  hospital  employees. 
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ana  nursii^g  homes.  Addftional  infor*  Division  of  Careers  and  Recruitment,  Ameri- 

,  matiorr  about  the  work  of  nursirtg  Hospital  Ai^sociation,  840  N.\Lakc 


may 


Information  ^  about    employment     aides,  orderlies,  and  attendanti' is  Shore  Dr.  Qiicago.  III.  6Q6I  I.    '    -  / 

iy  be  obtai^eci  from  local  hospitals'    available  from:  '\  .  *  / 
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THERAPY  AND  REHABILltAtlON 
-       »  OCCUPATIONS 


»  •  .  ■ 

Persons  {disabled  accident, 
burns,  stroked,  and  ^isea^,  a^  weU  as 
the  eihotionally  disfurbed,  all  benefit^ 
^frqm  the  care  giyea  by  therapy  and 
i^abilitation  workers.  After  an  ac- 
cident or  serious  illness  leaves  a  vio* 
tim/fully  o^  p^irtially  disabled,  phys- 
ica/  therapists;  and  physical  therapi^ 

tistants  and  aides  work  tp  restore 
the  patient  to  the  fullest  possible  lev- 
el  of  activity.  Occupational  therapists j 
and  occupational  therapy  hssistants 
arutdides ^uide  the  disabled  furthel;^ 
2^ong  the  road  to  realizing  a'  satisfy- 
ing and  productive  life.  •  They  teach 
disabled  and  emotionally  distui^bed  ^ 
clients  skills  and  crafts  that  help 
build  coordination  and.  self-confi- 
dence,'and,  in  many  6ases,  prej5are 
them  to^  return  to  work.  They  also 
help  the  elderly  in  pursing  hotnes  by 
involving-them  in  interesting  and  ab- 
-^sorbing  pobbies.  Also  ciescribed  in 
this  "isectio'n  are  speech  pathologists 
'and  \udiologistSy  who  specialize  in 
helping  those  with  speech  an^^  hear- 
ing, problems  to  overcome  their 
^handicaps.  * 

Anyone  considering  work  in  one  of 
these  fields  should*  have  a  gehiiine 
concern  for  the  physical  and  emo- 
tional well-being  of  others.  Emotion-  ^ 
al  stability  and  the  ability  to  maintain 
a  pleasant  disposition  and  a  'positive 
outlook  ^Iso  are  important,  because 
these  workers  often  deal  >vith  clients 
affected  by  seyere  handicaps. 

Other  occupations  also  provide 
opportunity  *for  work  with  the  dis- 
abled and  handfbap|)ffti.'  ^ehabilita-. 
tion  counselors  give  personal  and  vo- 
cational guidance  to  the  physically, 
mientally,  or  socially  handicapped. 
Emjjloyment  counselors  work  with 
the  disabled  as  well  as  the  able-bod- 
ied in  career  planning  and  job  adjust- 
ment. Both  occupations  are  de- 
scribed elsewhere  in  the:  Handbook. 


OCCUPATIONAL 
*  '    fHERAPISTS        "  ^ 

(D.O.t:  079.128)-  - 

■  ^-    : '  >   -    ^  ' 

•Nature' of  the  Work 

^' 

.Occupational  therapists  plan  and 
direct  educatiQnalj^vocational,  aftd 
recreatfOrtal  activities  designed  to 
help  mentally  and  physically  disabled 
patients  become  self-sufficient.  They 
evaluate  the  capacities*and  skills  of 
clients,  set  goals,  and  plgin  a  therapy 
program  together  With  the  client  and 
members  of  a  medical  team  which 
may  Include  physicians,  physical 


therapists,  vocational  counsejiors, 
nurses,  social  workers,  and  other  spq- 

cialists.        '  ^  - 

Aboulf  two  therapists  out  of  five 

^W9rk  with  emotionally  haj|5icapped 

•patients,  (and^  th^  rest  worik  with- 
physicallyV  disabled  persons-  These 

'  clients  i:ep)^nt  all  age  gFo]^p$  arfl 
degrees'Of  disability.  Patients  partici- 
pate in  occupational  therapy  to  -de- 
termine the  extent  of  abilitie^nd 
limitatibns;  to  regain  physical,  ftieff>* 
1  tai;  or  eouitional  stability;  to  relearn  , 
daily  routines^ch  as  eating^  d'resif 
ingi^rlUng,  a'nd  using  a  telepj^Aej 

,  and,  eventually^  to  prepare  foriem-  . 
ployment.  '« 

(Occupational., therapists  teac^h 
manual  and  creative  skills>sudh  as 

leaving  and  leather  workings,  ^a^d  ^ 
business  and  industrial  skills  Such  as  / 
typing  and  the  use  of  power  io6ls. 

,  These  skills  are  taught  to  restore  mo- 
bility and  coordination  and  to  help  ' 
the  patient  regain  physical. and  emo- 
tional st&bility.  Therapists  also  plan 
and  direct  games  and  other  activities, 
especially  fonehildren.  They  niay  de« 
sign  and  mal^e  special  equipihcynt  or 


Occupational  therapists  help  handicappMl  pMpI*  prepare  Wemployi«»nt 

■  5;-  -     V  -  .  - 
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splints  to. help  disabled  patients. 

Besides  working  ^yith  pkfierits, 
occupational  therapts)|^  '  Supervise 
student  therapists,  occupatibfi^t  ther- 
apy Assistants,  vbfutiteers,  and  ai>xilv 
iary  nursing  Vorkprs.  The  phief  occu  ^ 
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the  apqlioation  of^  occupational  ther- 
apy tlAory  and  ^skills.  Th^yprp- 
grams  also  require  students  tc/woirk 
for  6* to  9  n\gnths  in'^^^stMtals  or 
heakh  ^gencie^s  to -gain*  e^jprienc^^n 
^cUnital  practice.  Oraduat^  of  aS- 
pi^ibnal,  therapist  in  hospitals  ma^v  creiiited  educational  progtams  are" 
teack one^ical  and  nursing  students  .^l?gibl,e*to  take  ti\e^ American  Occu- 
the  pr|^cipl6)}  o^f  'xtcCu patio nai  Vljer^'i  patiohal  Tjierapy  AssocWion*  ceptifi- 

•  •"^k[iy..l?lany  therapirftwu(>eryi^JOccu- ^  ca^ion'^xamjnatjoo  to  become  a  reg-^ 

P4WT)al  therap>  departnJentS^  coor- ^stared-  occupational  t^iefapi'st 
dinate  patient  activities, 'or«  ^are  |OTR)?  QccupatiqJiftl,. therapy^  assis-, 
jjonswjtants  to  local  ant|  "State  hoajth    /a^nts  who,  are  certified  by  the  associ- 

*  department?  dnd  inentallieiiRh  ^g^-  -  ation'^COTA's)  and  haVe^4  jeafs-of 
cies.  Some  teach  in  colleges  and  tmi-  .-  approved  Wo^^k  exfferience"  also  a.i^ 


versjtieSf 
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Places  0^  EmpJoyment 


^^^out  10,600  occupational  thera- 
pists were  employed  in  1976.  About 
4  out  of  10  occupational  therapists 
wdrk  in  hospitals.  Rehabilitation  cen- 
ters, nursing  homes,  schools,,  outpa- 
tient cl>?iics,r  cptTrmunitv  mental 
health  centers,  and  researcV  centers 
empjey  most  of  the  others^^ome 
work  in  special  sanitariums  or  cafHps^ 
for  handicapped  children,  others 
State  health  d^partmenjt^.  Still  others 
work  m  home-care  p^grams  for  pa- 
tients unable »to  atter^^d  clinics  or 
workshops.  Some  are  members  of  the 
Armed  forces.  '  ' 

Training,  Othe^Qualiflcatlons, 
and  Advancement 

A  degree  or  certification  in  occu- 
pational therapy  is  required  to  enter 
the  profession.  In  1976,  49  colleges 
and  universities  offered  programs  in 
occupational  therapy  which  were  ac- 
credited by  the  American  :^4edical 
Association  and  (he  American  Occu- 
pational Therapy  Association.  AIJ  of 
the^e  schoo'ls  offer  bachelor*s  degree 
programs.  Some  have  2-year  j>ro-' 
gram$  and  accept  students  who  have 
completed  2  years  of  college.  Some 
also  offer  shorter  programs,  leading 
to  a  certificate  or  a  master*s  degree 
in  occupational  ther^py  for  students 
who  have  a  bachelor*s  degree  in  an- 
other field.  A  graduate  degree  often 
is  required  for  teaching,  research,  or 
administrative  work. 

Course  w-ork  in  occupational  ther- 
apy'programs  includes  physical,  bio- 
logical, and  behavioral  sciences  and 


7 


eligible  to  lake  the  Examination  to 
become'  registei'ed 'occupational 
therapists.  Those  COTA's  consider- 
ing this  path  of  entry  to  the  Occi^pa- 
tioh  should  contact  the  pirector.of 
Certification  of  the  American  Occu- 
pational •  Therapy  Association  to 
identify  the  types  ©f  experience  re-, 
quired  to  qualjfy  for  the  examination, 
and  to  determine  the  availability  of 
suitable,  work  settings.  ^ 
tntry^to  educational  programs  is 
keenly  competitive  and  applicants 
are  screened  carefully  for  previous' 
lie ^  performance    to  select 
those^^m^st  likely  to.  complete  their 
studies  successfuUy.  Persons^consjd- 
ering  this  profession,  thelrefore, 
should  have  abov^  average  academic 
perfotmance  and  consistent  grades 
of  **B". or  beuer  in  science  courses,  , 
including  biology  and  chemistry. 
College  studetits  who  consider  trans- 
ferring from  another  academic  disci- 
pline to^an  occupational  therapy  pro- 
gram in  their  sophomore  or  jtinior  ' 
year  need  superior  grades  because 
competition  for  entrance  to  pro- 
grams is  more  intense  after  the  fcesh- 
irnan  ye^r.  ^ 

Personal  qualifications  Deeded  in 
the  profession  inclu(je  a  sympathetic 
but  objective  appiroach  to  illness  and 
disability,  maturity,  patience,  imagi- 
nation, manual  skills,  and  the  ability 
to  teach. 'In  addition  to  biology  and 
chemistry,  high  school  students  inter- 
este'd'^in  'careers  as  occupational 
therapists  are  advised  to  take  courses 
.  in  healthy  crafts,  and  the  social  sci- 
ences. '  ^ 

Newly  graduated  Occupational 
therapists^  generally-  begin  as  staff 
therapists,  i^dvancement  is  chiefly  to 
supervisory  or  administrative  posi- 


tipns;  some  therapists  pursue  ad- 
vanced education  ^d  teach  or  "do 
re*search.  , 

•  Employment  Outlook.  ■ 

EmploynieiH  m  ^this  pctupation  is* 
Expected  Jo  grow  niuch  faster  than 
the;averag!^»for  all  occupations  jlue-^ 
to  public  iriterest  in  the  rah^bilitatiQn 

"^of  disabled  persons  and  .thc^sucgc^s 
of  establishecJ^  occupational  th^apy  ' 
P;VogFams%  Many .  therapists  wilf^e 
ntfede^d  to  staff  hospital  refiibilitation 
dep«rtiTfents,  community  jiealth  cen- 
ters, extended  care  facilitres,^sychir 

ratric  x:enters,  schools  children 
with  deyelpphj^ntal  and  leami&g  dis- 
abilities, and  communityMome  v 
health  pt'Qgrams.  .  ^ 

However,  the  increasing  number 
of  graduates  from  occupational  ther- 
apy programs  may  exceed  the  num- 
ber of  openings  that  will  occur  each 
year  due  to  growth  in  tHe  occupation 
and  replacement  of  those  who  will 
die'or  retireTTts  a  result,  new  gradu- 
ates may  face  competition  in  some  •  ^ 
geographic  ardas  .through  the  mid< 

1 980V  "  [ 

Earnings  Und  Working 
Conditions 

Beginning  salaries  for  new  gradu- 
ates dt  occupational  therapy  pro- 
grams working  in  hospitals  averaged* 
abour$l2,Q00  a  year  in  1976,  ac- 
cording to  a  national  survey  conduct- 
ed by  the  University  of  Texas  Medi- 
cal  School.  Some  experienced 
therapists  earned  as  much  as 
$17,000,  and  sopie  administrators  as 
much  as  $25]000  to  $30,dOO.  In 
1976,  the  average  salary  of  exp^ri-  - 
enced  occupational  therapists  was  1 
l/2times  the  average  earnings  for  all 
nonsupervisory  workers  in  private  in- 
dustry, except  farming.       '  •  * 

In  .1977,  beginning  therapists  em- 
ployed by  the.  Veterans'^dmihistra-  ' 
tiop  (VA)  earned  starting  salaries  of 
$10,370  a  year!  The  average  salary  ,, 
paid  ogpupational  therapists  working 
for  t^e  V  A  was  about  $  1 6,000  at  that 
time. 

Many  part-time  positions  are  avail- 
able fl)r  occupational  therapists. 
Many,  {nerapists  work  for  more  than 
one  employer  and  must  fravel  be-  - 
tween  -job  locations. 
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SourcM  61  AdilMonal 

Information 

• "  ■  *   •  •  ■  •   .      .  "■  • 
For  inoiv  infcunmatibn  on  occupa- 
tioiial  therapy  as  a  career,  wi;ite  to: 
Ammdan  Occupational  Therapy  Association, 
'^^^ObO  Executive  Blvd.,  RbckviUe,  Md. 
-    -20^52.  /  \ 

Tho^  GQTA's  interested  in  quali- 
fying^br  the  examination  to  become 
a  registered  occupational  therapist 
(;pTR>  through  acquired  work  expe- 
rience shptild  contact  the  Pircctor  of 
Certification  at  the  above  address; 


OCCUPATIONAL  THERAPY 
.  ASSISTANTS  &  AIDES 

(D.O.T.  079.368) 
>laturtf  of  th^r  Work  U 

Occupiitional  therapy  assistants 
vwork  uifdcr^tfte  supervision  of  profes- 
sional occupational  therapists  to  help 
rehabilitate  patients  who  ar^e  physi- 
cally  and  mentally  disabled.  They 
help  plan  and  implenj/nt  programs  of 
education alv  vocational,  and  recrea- 
tional activities  that  strengthen  pa- 
tients* muscle  powder/ indrease  mb-^ 
tion  .and  coordination^,  and  develop 
self-sufficiency  in  overcoming  dis- 
abilities. 

/  OcCLupational  therapy  assistants 
teach  clients  s^lf-carc  skills  suclTasy 
dressing,  eating^  and  shaving;  work-*^ 
related  skills  such  as  the  use  of  power 
tools;  and.recreational^and  social  ac- 
'  tivities  such  as  games,  dramatics,  and 
gardening.  They  alsp^may  teach  cre- 
ative skills  such  as  T'^odwof king,  ce-/ 
ramies,  and  graphic^  arts. 

Assistants  ^ust^^  able  to  teach  a 
broad  range  of^lcms  because  of  the 
wide  variety  of  ^patients,  They  may 
wdrk  either  with  groups  or  with  in^i-^ 
vidual  patients.  When  treating  pa- 
tients with  dieses,  assistants  usually 
work  under  the  supervision  of  profes- 
sional .occupational  therapists.  In 
other  situations,  such  as  organizing 
ctafts  projects  for  handicapped  per- 
sons living  in  ihstitutibns^  they  may 
function  independent^,  with,  only 
periodic  consultation  with  profes- 
siqnals.   .  .  . 

Occupational  theraf>y  aides  order 
•supplies,  prepare  work  materials,  and 
help  maintain  tools  and  equipment. 


Occupational  th«rapy-«Mitlants  mutt  b«  abto  to  tMch  ii  broad  rang*  of  aldlls. 


TJjy  also  may  keep  records  on  pa- , 
tients,  prepare  clinical  potes,  and 
perfoj-m  other  clerical  duties.^ 

Some  small  occppational  therapy 
departments  may  cori^K-oiily  of  a 
therapist  and  o|ic*  other  worker.  In 
these  cases,  the  assistant  or  aide  may 
assume  most  of  the  duties  of  an  occu- 
patiohal  therztpist,  within  the  limits  of 
his  or  her  training. 

Places  of  Employment 

About  8,900  people  worked  as 
occupational  therapy  assistants  and 
aides  in  1976.  Aliiiost  half  of  all 
occupational  therapy  assistants  work 
in  hospitals.  Others  work  in  nulling 
homes,  schools  for  handicapped  chil- 
dren and  the  mentally  retarded,  reha- 
bilitation and  day  care^  centers,  spe- 
cial workshops,  .and  outpatient 


^clii^cs.  A  small  number  are  member^ 
of  the  Aimed  Forces. 

Occupational  therapy  aides  work 
in  the  same  locations  as  assistants, 
but  they*  generally  are  most  often 
employed  iii  hospitals.  ; 

Training,  Other  Qiiaimcatlone,  * 
and  Advancement 

Two.  types  of  educational  pro- 
grams prepare  occupational  therapy 
assistants:  junior  or  community  tcol- 
lege  programs  that  award  an  asso- 
ciate degre(B  upon  completion  and 
vocational  or  technical  programs  of 
about  1  ^year's  duration.  In  1976,  42 
schools  offered  educational  pro- 
grams approved  by  the  American 
.  Occupational  Therapy  /Associatioiv. 
Most  of  these  arc  2-yea4college  pro- 
grams leading  to  an  asii^Sciate  degree. 
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'  .About  one-third  are  I  -year  vocation- 
al tihd:  technical  school  programs.  In 
addhioli;  the  .  Armed  Forces  operate 
^**8fliool  to  train  occupational  ther- 
apy assistants!  " 

Graduates  of  these  programs  who 
successfully  complete  the  written  ija- 
tiohal  proHciency  examination  are 
certified  by  the  Americsuji  Occupa-, 
tional  Therapy  Association  and  re- 
ceive the  title  Certified  Occupational 
Therapy  Assistant  (COTA).  In  1976, 
about  2,640  employed  occupational 
^enipy  a^lstants  were  COTA's. 

Approved     programs  combine, 
cliissrpotn  instruction  with  at  least  2 
.  months  of  supervised  practical  expe- 
rience. Courses  include  the  history 
and  philosophy  of  occupational  ther- 
apy, occupatiof^I  therapy  theory  and 
skills,  anatomy  and  physiology  of  the 
human  body,  the  effect  of  Alness  and 
injury  on  patients,. and  human  devel- 
"  Opmept.  Students  also  "practice  skills 
and  crafts  they  later  will  teach  to  pa- 
tients.        ■    i  ^ 
A    .  Applicants  for  training  programs 
must  be  high  school  graduates  or  the 
equivalent.  Among  the  subjects  rec- 
ommended for  high  school  students 
interested  ^in  the  occupational  ther- 
apy field  are  health,  bi6logy,  typing, 
and  the  social  Sciences.  Preference 
sometimes  is  given  to  applicants  who 
h^ve  taken  courses  iii  science  and 
crafts  and  have  previous  work  expe- 
rience in  a  health  care  setting. 

Occupational  therapy  aides  train 
on  the  job  in  hospitals  and  other 
health  x:are  facilities.  The  length  and 
content  of  tfieir  training  varies  de- 
I>ending  on  the  level  of  difficulty^ of, 
the  duties  that  aides  are  expected  to  ' 
perform.  /' 

Occupajlional  therapy  assistants 
and  aid^  should  like  people,  have 
good  physical  and' mental  health,  and 
be  able  to  establish^  and  maintain 
effective  interpersonal  relationships. 
They  also  should  have  manual  skills 
since  they  must  teach  clients  how  to 
use  tools  and  materials. 

Occupational  ^  therapy  assistants 
and^  aides  who  work  in  large  health, 
facilities  begin  with  routine  tasks  and., 
may  advance  to  more  responsibly 
ones  as  they  gain  experience.  A 
COTA  with  4,  years  of  approved 
work  experience  ipay  take  the  exami- 
nation, to  become  a  registered  occu- 
pational therapiikt  (OTR)-  without 


completing  the  remaining  2  years  of 
study  for  a  bachelor's  degree  in  occu-, 
pational  therapy.  Those  COTA's 
considering  this  path  of  entry  to  the 
occupational  therapy  profession, 
should  contact  the  Director  of  Certi-* 
fication  of^he  American  Occupa- 
tional Therapy  Association  to  identi- 
fy the  types  of  experience  required  to 
,  qualify  for  the  examination. 

Employment  Outlook 

The  employment  of  occupational, 
therapy  assistants  and  aides  is  ex- 
pected to  grow  much  faster  than  the 
average  for  all  occupations,  due  to 
public  interest  in  the  rehabilitation  of 
disabled  people.  All  types  of  health 
care  institutions,  especially  nursing 
homes  and  community '  health  cen- 
ters, will  need  more  occupational 
therapy  assistants  through  the  mid- 
l?80's. 

Employment  opportunities  for 
occupational  therapy  assistants  are 
expected  to  be  very  good  through  the 
mid-l980's,  particularly  for  gradu- 
ates of  approved  program-s.  Many 
openings  will  be  created  each  year  by 
growth  in  the  occupation  and  even 
more  will  occur  as  workers'  die,  re- 
tire, or  leave  the  field  for  other  rea-^ 
sons.  \ 

The  number  of  educational  pro- 
grams for  occupational  therapy  assis- 
tants is  expected  to  increase,  with  the 
result  that  assistants  in  some  geo-  . 
graphical  areas  may  face  competition 
for  jobs.  On  a  national  basis,  l^ow- 
ever,  the  supply  of  graduates  is  likely 
to  fall  short  of  requirements. 


Federal  Government  was  about 
$1  1,500  a  year. 

Occupational  therapy  aides  earned 
beginning  salaries  of  about  $6,200  a 
year  in  1976,  according  to  the  limit- 
ed'information  available. 
\^  Occupational  therapy  assistants 
and  aides  occasionally  may  work 
evenings,  weekends,  and  part  time. 

Sources  of  Additional 
Information 

For  informatioiV  abou^  work  op-  . 
portunities  and  Kograms  offering 
training  for  occupational  therapy  as- 
sistants, contact: 

American  Occupational  Therapy  Association, 
6000  Executive  Blvd.,  Rockville,  Md. 
20852. 

Those  COTA's  jntei*esfed  in  quali- 
fying for  the  examination  to  become., 
a  registered  occupational  therapist 
(OTR)  through  acquired  work  expe- 
rience should  contact  the  Director  of 
Certification,  American  Occupa-  ' 
tional  Therapy  Association,  at  the 
above  address. 


PHYSICAL  THERAPISTS 


(D.O.T. 


079.378) 


ERIC 


Earnings  and  Working 
Conditions  ^ 

In  1976,  annual  salaries  generally 
ranged  from  $7,500  to  $9,000  for 
inea^perienced  assistants.  Experi- 
enced occupational  therapy  assis- 
tants earned  between  $8,500  and 
$  12,000  a* year,  according  to  the  lim- . 
ited  information  available.  Those 
who  completed  an  approved  pro- 
gram generally  earned  higher  starting 
salaries  than  beginners  without  any 
training.  Occupational  therapy  assis- 
tants working  for  the  Veterans  Ad- 
ministration earned  starting  salanA 
of  $7,408  annually  in  1977,  and  the 
average  of  salaries  paid  to  all  occu'pa- 
tional  therapy  assistants  with  the 


Nature  of  the  Work 

Physical  therapists  help  persons 
with  muscle,  nerve,  joint,  aiid  bone  ^ 
diseases  or  injuries  to  overcome  their  • 
disabilities.  Their  patients  include  ac- 
cident victims,  crippled  children,  arid 
>disabled  older  persons.  Physical 
therapists  perform  and  interpret  tests 
and  measurements  for  muscle^ 
strength,  motor  development,  func- 
tional capacity,  and  respiratory  and 
circulatory  efficiency  to  develop  pro- 
grams for  treatment  in  cooperatipn 
witfi  the  patient's  physician.  They 
evaluate  the  effectiveness  of  the 
treatment  and  disquss  the  patients 
progress  with  physicians,  psy<^h6lQ- 
gists,  occupational  therapists,  and 
other  specialists.  When  advisable,  . 
physical  therapists  revise  the  thera- 
peutic procedures  and  treatments. 
They  help  disabled,  perso^ns  to  aopept 
their  physical  handicaps  and  adjust  -, 
to  them..  They  show  members  of  the 
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Pliytlcal  lh«r«plsl«  itovslop  programs  for  troatmont  of  dlMbtod  portons  of  %Qm%. 


pafients*  famHtes  how  to  continue 
treatments  at  home.  ^  . 

Therapeutic  procedures  include 
exercises  for  increasmg  strength,  en- 
durance, coordination,  and  range  of 
ihotibn;  electrical  stimuli  to  activate 
paralyzed  muscles;  instruction  in  car- 
ting but  everyday  activities  and  in; 
the  use  of  helping  devices;  and  the^ 
application  of  massage,i»l?eat  ancK 
cold;  light  water,  or  electricity  to 
relieve  pain  6t  iirfprove  the  condition 
of  muscles  and  sjcin. 

Most  physical  thc?rapists  provide 
direct  care  to  patients  as  staff  mcm- 
|>crs,  supervisors,  or  self-entployed 
practitioners.  Physjcal  therapisU  usu- 
ally perform  their  own  evaluations  of 
patients;  in  large  hospitals  and  nurs- 
ing honies,  however,  the  director  or 
assistant  director  of  the  physical 


therapy  department  may  handle  this 
work,  which  requires  extensive  train-^ 
ing  and  experience.  Therapists  may 
treat  patients  with  a  wide,  variety  of 
problems,  or  they  may  specialize  in 
pediatrics,  geriatrics,  amputations," 
4arthritis,  or  paralysis.  Others  te&ch  or 
^re  consultants. 

Places  of  Employment 

About  25,000  persons  worked  as 
licensed  physical  therapists  in  1976.' 
The  largest  number  work  in  hospi- 
tals. Nursing  homes  employ  a  grow- 
ing number,  of  physical  therapists, 
^  ^nd  also  contract  for  the  services  of 
self-employed  therapists.  Others 
work  in  rehabilitation  centers  or 
schools  for  crippled  children.  Some 
who  work  for  public  health  agencies 
treat  chronically  sick  patients  in  their 


own  homes.  Still  others  work  in  phy- 
sicians* offices  or  clinics,  teach  in 
physical  thera]5y  educational  pro- 
grams, or  work  for  research  organi- 
zations. A  few  serve  as  consultants  in 
govemnient  and  voluntary  agerictes 
or  are  members  of  the  Armetl 
Forces. 

Training,  Other  Quallf Icatlane, 
and  Advancement  ; 

All  States  and  the  District  of  Co- 
lumbia require  a  license  to  practice^ 
physical  therapy.  Applicants  fof  a  li- 
cense must  have  a  degree  or  certifi- 
cate from  an^accredited  physical 
therapy  educational  program  and  to 
qualify  must  pass  a  State  board  ex- 
on.  Applicants  may  prepare 
board  examinations  in  phys- 
erapy  through  orie  of  thre^ 
of  programs^  depending  upon 
previous  academic  study.  High 
school  graduates  can  earn  a  4-year 
bachelor *s  degree  in  physical  therapy 
^t  a  college  or  university.  Students 
who  already,  hold  a  bachelor's  degree 
in  another  field,  such  as  biol|||^  or 
physical  education,  can  earn  a  sec-', 
ond*  bachel6r*s  degree  or  a  *certifica- 
tion  in  physical  therapy  through,  spe- 
cial programs  lasting  12  to  16 
months.  Thfese  applicants  also /have 
the  option  of  working  for  a;  master's 
degree  in  physical  therapy./  . 

In  1976,  11  certificate  programji,. 
76  bachelor's  degree  programs  and  5 
master's  degree  programs  were  ac- 
credited by  the  American  Physical 
Therapy  Association  land  the  Ameri-  y 
can  Medical  Association  td  provide, 
entry  lev^rjtraiiiing.  There  were  also  > 
17  other  n^aster's  degree  progranv^ 
that  provided  advanced  training  to 
those  already  in  the  field.  One  of  the 
.certificate  programs  is  sponsored 
jointly  by  the  U.S.  Army  and  Baylor- 
University;  graduates  are  commis- 
sioned as  officers  in  the  Army. 

The  physical  therapy  curriculum 
includes  '  science  courses  such  ^ 
anatomy,  physiology,  neuroanatomy, 
and  lieurophysiplogy;  it  also  includes 
specialized  courses  such  as  biome- 
chanics of  motion,  human  growth 
and  development,  and  manifestations 
of  disease  and  trauma.  Besides  re-- 
ceiving  classroom  instruction,  stu- 
dents get  supervised  clinical  experi- 
ence administering  physical  therapy 
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to  patients*  in  a, hospital  or  treatment 
center^ 

Competition  for  entry  to  al)  phys- 

.  teal  therapy  programs  is  keen.  Insti- 
tutions offedng  a  physical  therapy 
pro-am  each  ye^  receive  many 
more  applications  than  the  number 
of  existing  places.  Consequently,  stu- 
dents'seriously  interested  in  attend- 
ing a  physical  therapy  program  must  , 

.  attain  superior  grades  in  their  earlier 
studies*  especially  m  science  courses. 

Personal  traits^  that  physical  thera- 
pists need  include  patience,  tact,  re- 
sourcefulness, and  emotional  stabil- 

;ity  to  help  patients  and  their  families 
understand  the  treatments  and  adjust 
to  their  handicaps.  Physical  thera- 
pists also  should  have  manual  dexter- 
ityi&nd  physical  stamina.  Many  per- 
sons who  want  to  determine  whether 
they  have  the  personal  qualities 
;  needed  for  this  occupation  volunteer 
for  summer  or  part-time  work  in  the 
physical  therapy  department  of  a 
hospital  or,  cJinic.  High  school 
courses  that  are  useful  include 
health,  biology,  social  science, 
mathematics,  and  physical  educ,a- 

.  tionv  ' 

graduate  degree  combined  with 
clinical,  experience  increases  G^ppor- 
tunities  for  advancement,  especially 
to  teaching,  research,  and  adminis- 
trative positions. 
1  ■         *'  * 

Employment  Outlobk 

•  Employment  of  physical  therajg^jsts 
is  expected  to  grow  faster  thaiMie 
average  for  all  occupations  t^irough 
the  mid-l980's  because  of  increased 
public*recognition  of  the  importance 
of  rehabilitati6n.  As  programs  to  aid 
crippled  children  and  other  rehabili- 
ia>tioji  activities  expai^d,.  and  as 
^growth  takes  place  in  nursing  homes 
and  other  facilities  for  the  elderly, 
many  new ,  positions  for  physical 
therapists  are  ^ikely  to  be  created. 
Many  part-tii^e  positions  should  coji- 
tinue  to  be  available. 

However,  the  rapidly  growing 
number  of  new  graduates  is  expected 
to  exceed  the  number  of  openings 
that  will  occur  eftch  year  due  to 
growth  in  the  occupation  and  re- 
placement of  those  who  will  die  or 
retire.  As  a  result,  new  graduates  are 
expected  to  face' some  competition 
through  the  mid-1980*s.  Employ- 


ment  opportunities  will  be  best  in 
surburban  and  rural  areas. 

Earnings  and  Working 
Conditions 

Starting  salaries  for  new  physical 
therapy  graduates  averaged  about 
$  1 1 ,200  a  year  in  1 976,  according  to 
a  national  survey  conducted  by  the 
University  of  Texas  Medical  School. 
J^arnings  of  experienced  physical 
therapists  averaged  about  $14,000, 
about  one  and  a  half  times  as  much 
as  average  earnings  for  all  nonsuper- 
visory  workers  in  private  industry, 
except  farming. 

Beginning  therapists  employed  by 
the' Veterans  Administration  (VA) 
earned  starting  salaries  of  $10,473  a 
year  in  1977.  The  average  salary  paid 
therapists  employed  by  the  VA  in  < 
1977  was*$  15,700. annually;  supervi- 
sory therapists  may  earn  over 
$20,000. 

Sources  of  Addltlonal 
Information 

Additional  information  on  a  career 
as  a  physical  therapist  and  a  list  of 
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accredited  educational  programs  in 
physicar  therapy  are  available  from«y 

American  Physical  Therapy  Association,  1 156 
15th  St.  NW.,  Washington,  D.C.  20005. 


PHYSICA^fH^RAPIST 
ASSISTANTS  Al^D  AIDES 

(D.O.T.  355.878) 

Nature  of  the  Work 

Physical  therapist  assistants  and  ^ 
aides  work  tinder  the  supervision  of 
professional  physical  therapists  to  re- 
habilitate disabled  persons  so  that 
thiey  may  again  lead  useful  and  pro- 
ductive lives.  They  work  to  restore 
physical  functions  and  prevent  dis- 
ability from  injury  or  illness. 

Assistants  help  physical  therapists 
test* patients,  to  determine  the  extent 
of  their  capabilities  and.  the  best  , 
treatment  for.  them.  Using  special 
therapy  equipment,  they  apply  heat,'» 
cold,  light,  ultra  sound,  and  massage, 
and  report  to  their  supervisors  on 


Aids  helps  pstlsnt  do  thsrspsutic  sxsr^.sss. 
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how  well  the  patient  is  responding  to 
treatment.  Assistants  help  patients 
perform  therapeutic  exercises  to 
build  strength  and  increase  motion  as 
well  as  everyday  activities  such  as 
walking  and  climbing  stairs.  They 
also  help  the  physical  therapist  to* 
instruct  patients  on  how  to  use  artifi- 
cial limbs,  braces,  and  splints. 

Physical  therapist  aides  help  pa- 
tients prepare  for  treatment,  and  may 
remove  and  replace  devices  such  as 
braces,  splints,  and  slings  and  trans- 
port patients  to  and  from  treatnrient 
areas.  They  may  help  assistants  or 
therapists  by  supporting  patients  dur- 
ing treatment.  Aides^  care  for  and  as- 
semble treatment  equipment.  They 
also  make  appointments,  act  as  re- 
ceptionists, ai^  perform  other  cleri- 
cal duties. 

Some  small  health  care  institu- 
tion, sut:h  as  small  hospitals  or  nurs- 
ing4iomes,  employ  only  one  pel 
besides  the  therapisf  in  the  physicz 
therapry  department.  In  this  case,  tl 
assistantE^pjr  aide  may  assume  most 
the  duties  of  the  therapist,  within  the 
limits  of  hjs  or  her  training. 

Places  of  Employment 

About  12,500  persons  worked  as 
physical  therapist  assistants  and  aides 
in  1976.  Most. work  in  physical  ther- 
apy departments  of  general  and  spe* 
cialized  hospitals.  Others  work  in 
/physicians'  or  physical  therapists'  pf- 
^fiCes  afijdkSft^cs,  fehabflitatipn  cen- 
:ti^Ts\  pr^iui^n^^ 

c&H.>^l|%i^  p6m^  j( 

conmmiii^^^^^^^  health  : 

iJ^rwi^i^^:^^^^^^  crij^pf^^ 
drertv^^a^^^^ 

retarded  also  erhpJfd^  physical, j^^^ 
pist  assistants  and^ai4es^  A|^^ 
rtumber  are  members  df  the  Armed 

Forces.  "  r-^^h^''    S*-  '"'^- 

' "  ,  ■■■'■_'>... 

Training,  Othec  Qualifications, 
and  Advancement 

Training  requirements  for  physical- 
therapist  assistants  are  not  uniform 
throughout  the  country.  In  19  States, 
assistants  are  Ijcensed.  They  must  be 
graduates  of  apjifoved  2-year  £^so- 
ciate  degree  programs  and  pass  a 
written  proficiency  examination.  A 
few  of  these  States  have  a  "grandfa- 
ther" clause  that  allows  the  educa- ' 


tional  requirement  to  be  waived  for 
thbse  who  learned  their  skills  before 
associate  degree  programs  became 
available.  In  States  not  requiring  a 
license,  physical  therapy  aides  can 
advance  to  assistants  bj^  acquiring 
the  nece^ary  knowledge  and  skills 
on  the  job^  although  employers  often 
prefer  gra/d'uates  of  approved  pro- 
grams. 

There  were  37  approved  programs 
to  train  physical  therapist  assistants 
in  1976.  Most  were  in  junior  or  com- 
munity  colleges,  and  all  led  to  an  as- 
sociate degree.  Courses  include  his- 
tory and  philosophy  of  rehabilitation, 
human  growth  and  development, 
anatomy,  physiology,  and  psychol- 
ogy. Studies  also  cover  physical 
therapist  assistant  procedures  include 
iifg  massage,  therapeutic  exercises, 
'and  heat  and  cold  therapy.  Super- 
vised clinical  experience  also  is  a  re^ 
uirement  of  physical  therapist 
istant  programs.  The  Armed 
rces  operate  schools  to  train  0hys- 
1  therapist  assistants,  but  this 
tr^nfng  does  not  satisfy  academic  re- 
quireiTfT&iUs  for  State  licensure  and  no 
degree  is  a^«^ed  to  graduates. 

Physical  therapist  aides  train  on 
the  job  in  hospitals  andbtheV  health 
care  facilities.  The  length  and  con- 
tent of  these  training  programs  vary 
widely,  dependhig  on  the  level  of  dif-1 
ficurty  of  dqties  that  ai^es  are  expect-j 
ed  to  perform,  the  particular  services 
required/by  .|rati^ntS;in 
^  ahd  th6  aihiP 

Api^Hi^^jtfi^^ 
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vf^ihtp'^^'hysii^  assistants 
and  aides  are  health,  biology,  psy- 
chology, physical  education,  mathe- 
matics, and  typing. 

Physical  therapist  assistants  and 
aides  .  need  good  physical  health. 
-They  also  need  good  manual  diexter- 
ity  to  adjust  equipment,  body  coordi- 
nation to  assist  in  positioning  pa- 
tients, and  an  interest  in  assisting  the 
physically  handicapped.  Emotional 
stability  is  important  because  assis- 


tants  and  aides  must  maintain  a  posi- 
tive, bright  obtlook  while  helping  pa- 
tients with  very  difficult  handicaps. 
Patience  and  the  ability  to  recognize 
and  appreciate  slight  improvements 
also  are  helpfuL  ^ 

As  physical  therapist  assistants  and 
aides  gain  expjerience,  they  may  ad- 
vance to  more  responsible  duties 
with  corresponding  pay  increases, 
j^j^ome  aides  may  become  physical 
therapy  assistants  on  the  basis  of  ac- 
quired job  experience^  The  opportu- 
nities for  aides  to  advance  in  this  way 
are  best  in  areas  where  associate  de- 
gree programs  for  physical  therapist 
assistants  are  junavailable. 

Physical  therapist  assistants  with 
an  associate  degree  from  an  ap- 
proved program  sometimes  advance 
to  physical  therapists  by  earning  the 
bachelor's  degree  in  physical  ther- 
apy. A  student  thinking  about  this 
option  should. arrange  his  or  her  asso- 
ciate degree  curriculuifi  carefully 'to 
correspond  to  the  undergraduate  re- 
quirements of  the  bachelor *s  degree 
program  under  consideration. 

Employment  Outlook 

Job  opportunities  for  physical 
therapist  assistants  and  aides  who  are 
graduates,  of  approved  programs  are 
expected  to  be  excellent  through  the  . 
mid-l980^s.  In' communitifes  where 
/  there  are  large  classes  in  physical 
therapist  assistant  programs,  some 
graduates  may  find  it  necessary  to^  4 
moVeV to  other  locations  where  no 
.'1^^  prtsigrams  are  avail- 

liable.;  Fb^  Nation  a^a  whole,  how- 
*  ever,  the  number  qf  openings  for 
/  .physical  therapist  assistants  caused 
.  by  growth  and  replacement  needs  are 
expecfed  to  far  exceed  the  number  of 
graduates  from  these  programs. 

The  number  of  physical  therapist 
assistants  and  aides  is  expected  to 
'increase  farter  than  the  average  for 
all  occupations  as  the  demanc)  for 
professional  physical  theraJpists 
grows.  Overall  demand  in  the  field 
stems  from  increased  public  aware- 
ness of  the  impKDrtance  of  rehabilita- 
-tion  and  the  growing  number  of  nurs-  ' 
in^  homes  whi^h  provide  therapeutic 
services  to  the  elderly.  Expanded  . 
physical  therapy  services  planned  by 
hospitals,  nursing  homes,  schools  for 
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_  pled;  chUdien,  fiicilities  for  men- 
>tii^y  letsnled;  and  otter  healtfi  and 
nKabiliUt^n  centcflre      exi>ected  to 
:  •  increase  the  need  for  physical 

^/  then9nit>^^  aides; 

/Eamlngft:jMul^«^ 

In  1976,  weekly  salaries  averaged 
>^  beginning  physical 

therapist  aides  and  aboiit  $170  for 
'those  wHh  exp<nience»'^ording  to 
•the  limilj^.  infbrniation  available* 
niysical  tbcffapist  assist^ts  received 
1ii|^^  sahtfies  than  aidbs,  beginning 
at  about  $1 15  a  week.  Experienced 
physical  therapist  .assistants  earned 
ar  much  as  $325  weekly.  Physical 
therapist  lissistanU  workmg  for  the 
Vetbrans  Administration  ( VA ) 
earned  starting  salaries  <^J^S  a 
week  in  1977»  and  the  avln^e  6f 
salaries  paid  to  aU  physical  therapist 
assistants  with  ^e  VA  was  about 
$214  weekly,  ' 


SourMS  of  Additional 

biformation  . 

;    ^         .  ^ 

Information  on  a  career  as  a  phys- 
ical therapist  assistant  or  aide  and  on 
programs  offering  training  for  phys- 
ical^ therapist  assistant  is  Available 
from:  '  r' 

Tbe^J^merican  Physical  Therapy  Association, 
1 156  15th  St  NW:,  Washington,  D  C. 
20005. 


Speech  pathologists 
and  audiologists 

(D.O.T.  079.108) 

Naturo  of  thj»  Work 

About  one  out  qf  ten  Americans  is 
unable  to  speak  or  hear  clearly.  Chil- 
dren who  have  trouble  speaking  or 
hearing  cannot  participate  fully  with 
other  children  in  play  or  in  normal 
classroom  activities.  Adults  having 
speech  or  hearing  impairments  often  ' 
have  problems  in  job  adjustment. 
Speech  pathologists  and  audiologists  ' 
provide  direct  services  to  these  peo- 


Speech  pathologlsta  a^  audlologitte  help  people 
f  dfsonfeia. 


overcome  speech  and  hearing 


pie  by  evaluating  their  speech  or 
hearing  disorders  and  then  providing 
treatment. 

The  speech  pathologist  works  with 
children  and  adultis  who  have  speech^^ 
language,  and  voice  disorders  result- 
ing from  causes  such  as  total  or  par- 
tial ..hearing  loss,  brain  injury,  cleft- 
palate,  mental  retardation;  emotional 
problems,  or  foreign  dialect.  The 
audiologist  <primarily  assesses  and 
treats  hearing  problems.  Speech  and 
hearing,  however,  are  so  interrelated 
that,  to  be  competent  in  one  of  these 
fields,'  one  must  be  familiar  with 
both. 

The  duties  of  speech  pathologists 
and  audiologists  vary  with  education. 


'  apy.  Some  speech  pathologists  and 
audiologists  conduct  research  such 
as  investigating  the  causes  of  com- 
municative diso^ers  and  improving 
methods  for  clinical  services.  'Others 
supervise  clinical  activities. 

Speech  pathologists  and  audiolo- 
gists in  colleges  and  universities 
teach  courses  in  the  principles  of 
communication,  communication  dis- 
orders, and  clinical  techniques;  par- 
ticipate i;i,  educational  programs  for 
physicians,  nurses,  and  teachers;  and 
work  in  university  clinics  and  re- 
search centers.  Although  most 
speech  pathologists  and  audiologists 
do  some  administrative  work,  direc- 
tors of  speech  and  hearing  clinics  and 


experience,  and  place  of  employ-  "^coordinators  of  speech  and  hearing 
ment.  In  clinics,  either  in  schools  or — schools,  health  departments,  or 
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other  locations,  they  use  diagnostic 
procedures  to  identify  and^evaluate 
speech  and  hearing  disorders.  Then, 
in  cooperation  with  physicians,  psy- 
chologists, physical  therapists,  and 
counselors,  they  develop  an3  ijmple- 
ment  an  organized  program  of  ther- 


government  agencjes  may  be  totally 
involved  in  administration. 

Plhcoa  of  Employmont 

Over  38,000  persons  worked  as 
speech  pathologists  and  audiologists 
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in  1976,  Over  one-half  worked  in 
public  schools.  Colleges  and  univer- 
sities  employed  many  in  classrooms, 
clinics,  and  research  centers.  The 

*  test  worked  in  hospitals^  speech  and 
hearing  centers,  governmont  .agen- 
cies, industry,  and  private"^ practice. 

Training,  Other  Qualifications,  ^ 
and  Advancement 

An  increasing  number  of  States 
require  a  master's  degree  or  its 
equivalent  tor  speech  pathologists 
and  audiologisis.  In  addition,  many 
Federal  programs^  such  as  Medicare 
and  Medicaid,  require  participating 
speech  pathologists  and  audiologists 
to  have  a  master's  degree.  Some 
States  require  a  teaching  certificate 
to  work  in  the  public  schools.  In  29 
States,  those  offering  speech  pathol- 
ogy and  audiology  services  outside  of 
schools  must  be  licensed!  Licensure 
requirements  vary  among  the  States,  f 

Undergraduate  courses  in  speech ' 
pathology  and  audiology  programs] 

*  include  anatomy,  biology,  physiol- 

*  ogy,  physics,  sociology,  linguistics, 
semantics,  and  phonetics.  Courses  in 
speech  and  hearing  as  well  as  in  child 
psychology ' and  psychology  of  the  ex- 
ceptional child  als^  aie  helpful.  This 
training  usually  is  available  at  colleg- 
es that  offer  a  broad  liberal  arts  pro- 
gram. . 

In  early  1977,  about  228  colleges 
and   liniversitips «  offered  graduate 

*  education  in  speech  pathology  and 
audiology.  Courses  at  the  graduate 
level  include  advanced  anatomy  and 
physiblogy  of  th^  4reas  involved  in 
hearing  and  speech;  acoustics;  psy. 
chological  aspects  of  c(»|gnunic 
tion;  and  analysis  of  speeciPproducr 
tipnil^language  abilities,  and  auditory 
processes^  yraduate  students  also 
take  coursep  in  the  evaluation  and 
remediation  of  speech, language,  and 
hearing  disorders.  All  students  at  the 
graduate  level  receive  supervised 
clinical  training  with  clients  having 
communicative  disorders. 

A  limited  number  of  scholarships, 
fellowships,  assistantships,  and  ti^ain- 
eeships  are  available  in  this  field. 
Teaching  and  training  grants  to  col- 
leges s^d  universities  that  have  pro- 
grams in  speech  and  hearing  are  giv- 
en by  a  number  of  agejdcies  of  the 
U.S.  Department  of  He^lthpEduca- 


^  tion,  and  Welfare— the  Rehabilita- 
tion Services  Administration,  the 
Maternal  and  Child  Health  Service, 
the  Office  of  Education,  and  the  Na- 
tional Institutes  off  Health.  In  addi- 
tion, some  FederaKagencies  distrib- 
ute money  to  colleges  to  aid  graduate 
students  in  speech  and  hearing  pro- 
grams. A  large  number  of  private  or- 
ganizations and  foundations  alscy  pro- 
vide  financial  assistance  -for 
education  in  this  field. 

Meeting  theAmerican  Speech  and 
Hearing  Association's  (ASHA)  re- 
quirements for  a  Certificate  of  Clini- 
cal Competence  usually  is  necessary 
in  order  to  advance  prdfessiom^lly 
and  to^arn  a  higher  salary.  To  ^rn 
the  OCCy  a  person  must  have  a  mas- 
ter'^ degree  or  its  equivalent  and 
complete  a  Qne-year  internship  ap- 
proved by  the  Association.  Passing  a 
national  written  examination  also  is 
required.  ^ 

Speech  pathologists  and  audiolo- 
gists should  be  able  to  approach 
problems  objectively  and  have  a  con- 
cern for  the  needs  of  jothers.  They 
also  should  have  considerable'  pa- 
tience, because  a  client's  progress  of- 
ten is  |low.  A  person  who  desires  «- 
c^re^r  in  s[^eech  pathology  and  audi- 
ology should  be  able  to  accept  re- 
sponsibility, work  independently, 
and  direct  others.  The  ability  to  work 
with  detail  is  important.  Speech  pa- 
thologists and  audiologists^  receive 
satisfaction  from  seeing  clients* 
speech  or  hearing  improve  as  a  result 
of  their  work. 

Employment  Outlook 

employment  of  speech  pa- 
gists  and  audiologists  is  expect- 
ed^ increase  faster  than  the  average 
for  all  other  occupations  through  the 
mid- 1 980 's.  However,  temporary  re- 
ductions in  government  spending  on 
speech  and  hearing  programs  may 
decrease  the  number  of  new  posi- 
tions available  at  any  oneiAme.  Al- 
though some  jobs  will  be  available 
for  those  having  only  a  bachelor's 
degree,/fhe  increasing  emphasis 
placed  on/ the  master's  degree  by 
State^^l^terKments,  school  systems, 
and  Federal  agencies  will  limit  op- 
portunities at  the  bachelor's  degree 
lev^l, 


^  While  employment  opportunities 
for  those  with  a  master's  degree  gen- 
erally should  be  favorable,  the  large 
number  of  graduates  isntering  this 
field  may  cause  some  competition: 
Many  openings  will  occur  outside  of 
the  large  m«etropolitan  areas  and 
some  graduates  will  have  to  relocate 
in  order  to  find  employment.  Compe- 
tition for  teaq^iing  positions  in  colleg-' 
es  and  universities  will  be  very  strong 
throughout  the  period. 

Population  growth,  which  will  in- 
crease the  number  of  persons  having 
speech  and  hearing  problems,  is  one 
of  the  factors  underlying  the  expect- 
ed expansion  in  employment  of 
speech  pathologists  and  audiologists 
through  the  mid-1980's.  In  addition, 
there  is  a  trend  toward  earlier  recog- 
nition and  treatment  of  hearing  and 
language  problems  in<:hildren.  Many 
school-age  children;  thought  to  have 
learning  disabilities,  actually  have 
language  or  hearing  disorders  which 
speech  pathologists  and  audiologists 
can  treat. 

Other  factors  expected  to  increase 
demand  for  speech  pathologists  and 
audiologists  are  expansion  in  expenr 
ditures  for  medical  research  and  the 
grpwing  public  interest  in  speech  and 
heCring  disorders.  State  ajdHFederal 
l^ws  now  require  school  systems  to 
jprovide  equal  educational  services 
for  handicapped  children,  and  Medi- 
care and  Medicaid  programs  have 
expanded  their  coverage  of  speech 
and  hearing  services. 


Earnings  and  Working 
Conditions 


In  1977,  the  ajuj/al  starting  salary 
in  the  Fed«rfal  Government  for 
speech  pathologists  and  audiologists 
with  a  master's  degree  was ^$14,097. 
Those  having  a  doctoral  degree  were 
eligible  to  start  at  $  1 7,056.  The  aver: 
ge  salary  of  all  speech  pathologists 
nd  audiologists  ^working  for  the  Fed- 
eral Government  was  $2 1 ,804. 

Salaries  of  speech  pathologists  out- 
side of  government  tend  to  be  higher 
in  areas  iiaving  large  urban-  popula- 
tions. Many  speech  pathologists  and 
audiot^ists,  particularly  those  in 
colleges  and  j^niversities,  supplement 
their  incomes  by  acting  as  consul- 
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tant8»  engaging  in  research  projects, 
and  writing  books  and^  articles. 

Maiiy  speech  patliglbgists  and 
audw^gists  Work  over  40  houts  a 
week.^lmost  all  receive  fringe  bene- 
fits such  as  paid  vacations,  sick  leave, 
and  retirement  programs. 


Sources  of  Additional  ^ 
Information  \ 

State  departments  education 
can  supply  information  on  certifica- 
tion requirements  for  .those  who  wish 
to  work  in  public  scjhools. 


OCXnjPATIONAL  OUTLOOK  HANDBOOK 

f 

A  list  of  college  and  university 
programs  and  a  booklet  on  student 
financial  aid  as  well  as  general  career 
information' are  available  from: 

American  Speech  and  Hearing  Association. 
9030  Old  Georgetown  Rd..  Washington, 
D.C  20014. 
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DIETITIANS 

(D.O.T.  017,0^1  through  .168) 
Naturyof  th«  Work 

Dietitudfsplsm  nutritious  and  apv 
petmng  meals  to  help  people  main- 
tain or  recover  good  health.  They  ^ 
also  supervise  the  food  service  per- 
sonnel who  prepare  and  serve  the 
meals,  manage  dietetic  purchasing 
and  accounting,  and  give  advice  on 
good  eating  habits.  Clinical  dietitians 
form  the  largest  group  in  this  occupa^ 
tidn;  the  otHers  are  administrative, 
teaching,  and  research  (dietitians:  Nu- 
tritionists also  are  included  in  this 
field.  ^ 

Administrative  dietitians  apply  the 
principles  of  nutrition  and  sound  < 
management  to  large-scale  'meal 
planning  and  preparation,  such  as 
that  done  in  hospitals,  universities, 
schools,  and  other  institutions.  They 
supervise  the  planning,  preparation, 
and  service  of  meals; |  select,  train, 
.  aiid  direct  food  service  supervisors 
and  workers;  budget  for  and  pur- 
^  chase  food,  equipment,  and  supplies;^ 
enforce  sanitary  and  safety  regula- 
tions; and  prepare  records  and  re- 
ports«  Dietitians  who  are  directors  of 
a^^ietetic  department  also  decide  on 
vdepartmenW  policy;  coordinate  di- 
etetic service  with  the  activities  of 
other  de|>artnients;'and  are  respon- 
sible for  the  dietetic  department  bud- 
get, which  in  large,  organizations  may. 
amount  to  millions  of  dollars  annual- 

Ciinical  diettfians^  sometimes 
called  therapeutic  dietitians,  plan 
diets  and  supervise  the  ^ryice  of 
meals  to  meet  the  nutritional  needs 
of  patients  in  hospitals,  nursing 
homes,  or  diinics.  Among  their  du- 
ties, clinical  dietitians  confer  with 
doctors  and  other  members  of  the 
health  care  team  about  patients*  nu- 
tritibnal  care,  instruct  patients  and 
their  families  on  the  requirements 


ismd  - importance  of  their' diets,  and 
suggest  ways  to  keep' on  these  diets 
;^  leaving  the  hospital  pr  clinic.  In 
g;; Ismail  institution,  one  person  may 
J' ^  both  the  administrative  arid  clinij- 
'  cal.  dietitian. 

kesearch  dietitians  conduct,  evalu- 
ate, and  interpret  research  to  im- 
prove the  liutrition  of  both. healthy 
and  sick  people., This  research  may 
be  in  nutrition  science  and  educa- 
tion, food  management,  or  food  serv- 
ice systems  and  equipment.  They 
n^ay  conduct  stu%es  of  how  the  body 
liseSjfood.  Research  projects  may  in- 
vesQgate  the  nutritional  needs  of  the 
aging,  or  persons  with  a  chronic  dis- 
ease, or  space  travelers.  Research  di- 
etitians usually  are  employed  .in 
.  medical  centers-  or  education  facili- 
ties, but  also  may  work  in  community 
health  programs.  (See  statemeiu-^on 
^food  scientists  elsewhere  in  the 
Handbook.) 

Dietetic  educators  teach  dietetics 
to  dietetic,  medical,  dental,  and  nurs- 


Clinical  diatttlftns  plan  matfs  for  pattonto 
In  hospitals^  nursing  homas,  or  cllijics. 
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ing  students  and  to  interns,  residents, 
and  other  members  of  the  health  care 
team.  They  usually  work  in  medical 
and  educational  institutions. 

Nutritionists  may  counsel  individ- 
uals and  groups  on  sound  nutrition 
practices  to  maintain  and  improve 
health  or  they  may  engage  in  teach- 
ing and  research.  This  work  covera 
such  areas  as  special  diets,  meal  plan- 
ning and  preparation,  and  food  bud- 
geting' and  purchasing.  Nutritionists 
in  community  health  may  be  respon- 
sible for  the  nutrition  components  of 
preventive  health  and  medical  care 
services.  This  includes  planning,  de- 
veloping, coordinating,  and  adminis- 
tering a  nutrition  program  or  a  nutri- 
tion component  as  an  integral  part  of^ 
a  community  health  program.  Nutri- 
tionists work  in  such  diverse  areas  ^& 
food  industries,  educa#t>naf  and 
health  facilities,  and  agricultural  an^ 
welfare  agencies,  both  public  an*d 
privatie. 

An  increasing  number  of  dietitians 
work  as  consultants  to  hospitals  and 
to  health-related  facilities.  Others  act 
as  consultants  to  commercial  enter- 
prises, including  food  processors  and 
equipment  manufacturers. 

Places  of  Employment 

About  45,000  persons  wAked  as 
dietitians  in  1976.  More  than  one- 
half  work  in  hospitals,  nursing- 
homes,  and  clinics,  including  about 
1 ,  lOO  iivihe  Veterans  Administration" 
and  the  U.S.  Public  Health  Service. 
Colleges,  universities,  and  school  sys- 
tems*emplpy  a  large  number  of  diet^jr, 
'"tians  as  teachers  or  in  food  service 

*  systems.  Most  of  the  rest  work  iFor 
^ealth-reiated  agencies,  restaurants 
or  cafeterias,  and  large  companies 

^  that  provide  food  service  for  their 
employees;  Some  dietitians  are  com- 
missioned officers  in  the  Armed 
Forces. 

Training,  Other  Qualifibations,  * 
and  Advancement 

*  A  bachelor's  degree,  preferably 
with  a  major  in  foods  and  nytrition  or 
institution  mahag<piinent,  is  the  basic 
educational  re<jjw,enient  for  dieti- 
*tians.  This  degrt^l^an  be  earned  in 
about  240  colleges  and  universities, 
Msually  in  departments  of  home  eco- 
nomics; College  courses  usually  re- 
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'  quired  are  in  food  and  nutntion,  in- 
stitution management,  Chemistry, 
bacterio^gy,  physiology^  and  related 
courses) such  as  mathematics,  data 
procesHng,  psychology,  sociology, 
and  economics,     y  \, 

For  a  dietid^  "lo  qualify  for  pro- 
fessional recognition,  the  American 
Dietetic  Association  (ADA)  recom- 
mends .the  completion  after  gradu- 
ation of  an  approved  dietetic  intern- 
ship or  an  approved  individual 
traineeship  program.  The  internship 
lasts  6  to  1 2  months  and  the  trainee- 
'  ship  program  1  to  2  years.  Both  pro- 
grams combine  clinical,  experience 
under  a  qualified  dietitian  with  isome 
classroom  work.  In  1976,  68  intern- 
ship programs  were  approved  by  the 
American  Dietetic  Association.  A 
growing  number  of  tpordinated  un- 
dergraduate programs,  located  in-- 
schools  of  medicine  andJn  allied 
health  and  home  economi^  depart- 
nnibnts  of  both  <:61Ieges  and  universi- 
ties, enable  students  tq  contplele 
both  the  requirements  for  a  bacha- 
lor*s  degree  and  the  clinical  experiv 

*  ence  requirement  in  4  years.  Tlie 
ADA  apprc^ves  coordinated^  under- 
graduate programs.  ' 

Persons  meeting^  the  qualifications 
establi^ed  by  ^e  ADA*s  Commis- 
sion on  Die tetjc  Registration  can  be- 
>  come  Registered' Dietitians  (R.D.*s). 
Registration  with  the  ADA  is  ac- 
kngwledgement'of  a  dietitian *s  com- 
petence.      I  ^ 

Experien^d  dietitians  may. ad- 
vance to  ass^tant  or  associate  direc- 
tor ot  director  of  a  dietetic  depart- 
ment. Adv^cement  to  higher  level 
Dositions  in  teaching  and  research 
lAually  requires  graduate  ^education; 
public ^htelth  nutritionists  must  earn 

'  a'  graduate  degree  in  "this  field.' 
Graduate  study  in*  institutional  or 
business  administration  is  valuable  to 
those  interested  in  administrative  di- 
etetics. 

Persons  who  plan  to  become  dieti- 
tians should  have  organizational  and 
adminisitrative  ability,  as  well  as  high 
scientmc  aptitude,  and  should  be 

'  able  to  work  well  with  a  variety  of 
people.  Among  the  courses  recom- 
mended for  high  school  students  in- 
terested in  careers  as  dietitians  are 
^honte  economics,  business  <adminis- 

.  tration,  biolqg}^,  health,  mathemat; ' 
•ics,  and  chemistry. 


.  Employment  Outlook 

'.     '      •         *  ^  ' 

Employment '  opportunities  for 
qualified  dietitians  on  both  a  full- 
time  and  part-time  basis  are  expected 
to  be  good  through  the  mid-1980*s. 
In  recent  years,  employers  have  used 
dietetic  assistants  trained  in  voca- 
tional and  technical  schools  and  di- 
etetic technicians  educated  in  junior 
colleges  to  help  meet  the  demand  for 
dietetic  Services.  Because  thi^  situ- 
ation is  likely  to  persist,  employment 
opportunities  also  should  continue  to 
be  favorable  for  graduates  of  these 
programs. 

Employment  of  dietitians  is,  ex- 
pected to  grow  about  as  fast  as  the 
average  for  all  occupations  through 
the  mid-1 980*s  to  meet  thd  food 
maifagement  needs  of  hospitals  and 
extended  carp  facilities,  industrial  \ 
plants,  an$i  restaurants.  Dietitians 
also  will  be  needed  to  staff  communi- 
ty health  programs  and  to  conduct 
research 'in  food  ^nd  nutrition.  In  ad-, 
dition  to  new  dietitians  needed  be- 
cause of  ocbupational  growth,  many 
others  will  be  required  each  year  to 
replace  those  wjio  die,  retire,  or 
leave,  the  profession  for  other  rea- 
sons. 

Earnings  and^W^rklng 
Condltlont^ 

Starting  salaries  of  hospital  dieti- 
tians averag(;d  $11,300  a  year  in 
/  1976,  according  to  a  national  survey 
Vconducte4  by  the  University  of  Texaf 
Medical  Branch;  Experienced  dieti- 
tians received  annual'salaries  ranging  ^ 
'from  $13,900  to  $25,300,'  according 
to  the  American  Djetetiq  Associ- 
ation. The  median  salary  paid  by  col- 
leges and  universities^  to  dietitians 
with  bachelor*s  degrees  was  $13,900 
a  year  in  1 976.  The  median  salary  for 
those  with  bachelor*s  degrees^ork- 
ing  in  commercial  or  industriafestab- 
lishments  was  $14,400  a  year;  for 
those  in  public  and  voluntary  health 
agencies,  $13,0Q0.  For  self-em- 
ployed dietitians  with  a  bachelor*s 
degree,  the  median  salary  was  over  . 
$16,000  a  year  in  1976. 

The  entrance  salary  in  the  Federal 
Government  for  those  completing  an 
approved  internship  was  $1  1,523  in 
1977.  Begifining  dietitians  with  a 
master*s  degree  who  had  completed 
an  internship  earned   $14,097.  In 


'  19^7,  the  Federal  Governnrent  paid 
'experienced  dietidans  average  sala- 
ries of  $  18,109  a  year:  •  - 
Most  dietitians  work  40  hours  a 
week;  however,  dietitians  in  hospitals 
may  sometimes  work  on  weekends,  • 
and  those  in  commercial  food  service 
t  have    somewhat    irregular  hours. 
Some  hospit^ds  provide  laundry  serv- 
ice in  addition  to  salary.  Dietitians , 
usually  i^ceive  paid  vacations,*  Holi- 
days, and  health  insurance  and  re- 
tirement benefits.  ^ 

Sourcos  of  Additional  ^ 
Information 

For  information  on  approved  ^di- 
etetic internship  programs,  scholar- 
ships^employment  opportunities, 
and  registration,  and  a  list  of  colleges 
providing  training  for  a  professional 
career  in  dietetics,  contact: 

Tho^American  Dietetic  Association,  430 
m)rth  Michigan  Ave.,  tOth  floor,  Chica- 
gb.  ni.  60611. 

The  U.S.  Civil  ^tifvice^om mis- 
sion, Washi;igton,^D.C.  20415,  will 
send  information  on  the  require- 
ments for  dietetic  interns  and  dieti- 
tians in  Federal  Government  hospi- 
tals and  for  public  health  nutritionists 
and  dietitians  in  the  Public  Health 
Service, 'U.S.  Department  of  Health,  ; 
Education,  and  Welfare,  and  in  the 
District  of  Columbia  governnrent 
programs. 


DISPENSING  OPTICIANS 

(D.O.T.  7 1 3.25 1 ,  and  2^9.884?^  ^ 
Nature  of  tha  Wotk 


About  100  millfon  people  4n  the 
United  States  use  some  form  of  cor- 
rective lenses  to  improve  their  vision. 
Dispensing  opticians  (also  called 
ophthalmic  'dispensers)  receive  lens 
prescriptions  from  eye  tiS'ctors  (oph- 
thalmologists) or  optometrists,  deter- 
mine the  size  and  style  of  eyegrasses 
desired  by  the  customer,  write  work 
orders  for  ophthalmic  laboratory 
technicians,  and  adjust  finished  glass- 
es to  fit  the  customav.  In  many  States 
they  fit  contact  lenses. 

Dispensing  ^opticians  determine 
where  lense^  should  be  placed  in 
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relation  to  the  customer's  eyes  by 
.measuring  the  distance  between  ^e 
qenters  of  the  pupils.  They  also  assist 
the  customer  in  selecting  the  proper 
eyeglass  frame  by  measuring  the  cus- 
tomer's facial  features  and  showing 
the  various  styles  and  colors  of 
frames. 

Dispensing  opticians  analyze  and 
interpet  prectipuons  and  prepare 
work  orders  that  give  ophthalmic 
laboratory  technicians  the  informa- 
tion they  need  to  properly,  grind  the 
lenses,  and  insert  them  in  a  frame. 
The  work  orders  include  lens  pre- 
scriptions and  information  on  lens 
size,  color,  and  style.  After  glasses 
are  made,  dispensing  opticians  use  a 
special  instrument  to  check  the  pow- 
er and  surface  quality  of  thie  lenses. 


Opticians  then  adjust  the  frame  to 
the  contours  of  the^cystomer's  face 
and  head  so  that  it  fits  properlv  and 
comfcfrtably.  Adjustments  are  made 
with  bandtools,  such  as  optical  pliers, 
files,  and  screwdrivers.  A  special  in- 
strument is  used  to  check  the  power 
and  surface  quality  of  the  lenses.  ^° 

In  fitting  contact  lenses,  dispensing 
opticians  follow  ophthalmologists'  or 
Optometrists'  prescriptions,  measure 
tife  corneas  of  customers'  eyes  and 
then  prepare  specifications  to  be  fol- 
lowed by  the  contact  lens  manufac- 
turer. Contact  lens  fitting  requires 
considerably  more  skill,  care,  and  pa- 
tience than'conventional  eyeglass  fit- 
ting. Dispensing  opticians  tell  cus- 
tomers how  to  insert,  remove,  and 
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to  fK  the  customer. 


care  for  contact  lense^  during  the  ini- 
tial adjustment  perio(i,  .which  may 
last  several  w^eks.  The.  dispensings 
optician  examines  the  patient's  eyes, 

•  (K)mea,  lids,  and  contact  lens  with 
special  in^trunients  and  microscopes 
at  each  visit.  Ophthalmologists  or  op- 
tometrists recheck  the  fit,  as  needed. 
Opticians  may  make  minor  adjust- 
ments; lenses  are  returned  to  the 
manufacturer  for  major  changes. 

The  majority  of  dispensing  opti- 
ciaos  are  i;i  the  general  practice  of 
(Resigning  and  fitting  eyeglasses, 
^^oia^^pecialize  in  the  fitting  of  cos- 
metic sffells  to  cover  blemished  eyes. 
Still  others  specialize  in  the  fitting  of' 
prosthesis  (artificial  eyes).  In  some 
shops,  they  may  do  lens  grinding  and ' 
finishing  and  sell  other  optical  goods 
siich  as  binoculars,  magnifying  glass- 

» es,  and  nonprescription  eyeglasses. 

Places  of  Employment 

About  14,500  persons  worked  as 
dispensing  opticians  in  1976.  Most 
dispensing  opticians  work '  for  retail 
optical  shops,  or  department  stores 
and  other  retail  stores  that  sell  pre- 
scription lenses.  Many  also  work  for 
'ophthalmologists  or  optometrists 
>;^ho  sell  glasses  directly  tp  patients. 
A  few  ^^rk  in  hospitals  and  eye  clin- 
ics and  teach  in  schools  of  ophthal-. 
mic  dispensing.  Many  dispensing  opr 
ticians  own  retail  optical' shops. ;  • 
Dispensing  opUcii^ns.  can  bd  fbund 
ih  every  State.  However,  employ- 
ment is  concentrated  in  large  cities 
and  in  populous  States. 

Tralnlrfg,  OXhmt  Qualifications, 
and  Advancement 

.  Most  dispensing  opticians  learn 
their,  skills  on  the  job.  On-the-job 
training  in  dispensing  work  may  last 
several  years  and  usually  includes 
instruction  in  optical  mathematics, 
optical  physics,  and  the  use  of  preci- 
sion measuring  instruments. 
\  Formal  institutional  training  for 
the  dispensing  optician  is^available 
for  high  school  graduates.  In  1977, 
15  schools  ofTeired  2-year  full-time' 
courses  in  optical  fabricating  and  dis- 
pensing work  leading  to  an  associate 
degree.  In  addition,  large  manufac* 
turers  of  contact  lenses  offer  nonde- 
gree  courses  in  lens-fitting  that  usual- 
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.  ly  last  a  few  ^^eeks.  A'smsdl  number 
of  opticians  learn  their  trade  in  the 
Armed  Forces.     •  > 

High  school,  graduates  also,  can' 
prepstre  for  optical  dispensing  work 
^trough  3r  to  4-year  forhial  appren- 
ticeship programs!  Apprentices  with 
exceptional  ability  may  complete 
their  training  in  a  shorter  period. 

Apprentices  receive  training  in  op- 
tical mathe^natics  and  optical  physics 
and  in  the  use  of  laboratory  equip- 
ment. In  addition  to  technicial  train- 
ing, apprentices  are  given  an  oppor- 
tunity to  work  directly  with  patients 
in  the  fitting  of  both  eyeglasses  and 
contact  lenses.'  Trainees  also  are 
tau^t  the  basics  of  offipe  manage- 
ment and  sales. 

Employers,  prefer'  applicants  for 
entry  jobs  as  dispensing  opticians  to 
be  high  school  graduates  who  have 
had  courses  in  the,  basic  sciences.  A 
knowledge  of  physics,  algebra^ge- 
ometry,  and  mechanical  drawil^  is 
particularly  valuable.  Interest  in  and 
ability  to  do  precision  work  are  es- 
sentjal.  Because  dispensing  opticians 
deal  directly  with  the -apublic;"  they 
should  be  tactful  andoiave  pleasant 
personalities. 

In  1976,  19  States  had  licensing 
requirements  governing  dispensing 
opticians:  Alaska,  Arizona,  CalifbiK. 
nia,  Connecticut,  Florida,  Georgia, 
Hawaii,  Kentucky,  Massachusetts, 
Nevada,  ^Iew  Jersey,  New  York, 
North  pirglinaf^Rhbae  Island;  South  . 

Xarolina^  Tennessee,  Vennfiont,  ^Vir- 
ginia, and  Washington.  To  obtain  a 
license,  the  applicant  generally  must 

,  meet  certain  minimum  standards  of 
education  and  training'  and  also  must 
pass  either  a  written  or  practical  ex- 
amination, or  both.  For  Specific  re- 
quirements, the  licensing  boards  of 
individual  States  should  be  consult- 
ed. 

Many  dispensing  opticians  go  into 
business  for  themselves.  Others  may 
advance  by  becoming  managers  of 
)  retail  optical  stores  or  becoming 
sales  representatives  for  wholesalers 
or  manufacturers  of  eyeglasses  or 
lenses. 

Employment  Outlook 

Employment  of  dispensing^pti- 
cians  is  expected  to  increase  faster 
than  the  average  for  all  occupations 


through  the  mid-1980s.  In  addition 
to  the  }o\>  openings  from  employ- 
ment growth,  some  openings  will 
arise  fro'm  the'^eed  to  replace  experi- 
enced workers  who  retire,  die,  or 
leave  the  occupation  for  other  rea- 
sons. The  demand  for  eyeglasses  is 
expected  to  increase  as  a  result  of 
increases  in  population  and  a  greater' 
awareness  of  the^ne^d  tor  eyeglasses. 
State  programs  to  provide  eye.  care 
for  low-income  families,  union  health 
insurance  plaps,  and«  Medicare  also 
will  stimulate  deAand.  Moreover, 
the  growing  variety  of  frame  styles 
and  colors  may  encourage  individ- 
uals to  buy  more  than  one  pair  of 
glasses. 

Employment' opportunities^will  be 
particularly  favorable  for  dispensing 
opticians  who  have  associate  degrees 
in  opticianry^  Opportunities  will  be 
best  in  metropolitan  areas  because 
many  of  the  retail  optical  shops  in 
small  communities  are  operated  sole-  . 
ly  by  owners  and  do  not  need  dis- 
pensing opticians.  / 

Earnings  and  Working 
Conditions 

Hourly  wago  rates  for  dispensing 
opticians  ran^d  from  $5  to  $8  in 
1976  based  or^  information  from. a 
small  number  of  union  contracts. 
Dispensing  op^ticians  who  own  their 
own  shops  can  earn  considerably 
more. 

Apprentices  start  at  about  60  per- 
cent of  the  skilled  worker's  rate  and 
are  increased  periodically  so  that 
upon  completion  of  the  apprentice- 
ship program,  they-f€ceive  the  begin-  ' 
ning  rate  for  exyerienced  workers. 

Working  cot^itions  are  generally 
pleasant,  quiet,  and  clean.  Dispens- 
ing opticians  in  refail  shops  generally 
work  a  5  1/2-  or  6-day  week. 

Some  dispensing  opticians  are 
members  of^  unions.  The  principal 
union  in  this  field  is  the  International 
Union  of  Electrical,  Radio  and  Ma- 
chine Workers  (AFL-CIO). 

Sources  of  Additional 
Information 

A  list  of  schools  offering  courses 
for  people  who  wish^to  become  dis- 
pensing opticians  is  available  from: 

National  Academy  of  O^ticianry.  5 1 4  Chest 
nut  St..  Big  Rapids.  Mich.  49307. 

Sl8 


Nationaf  Federation  of  Opticianry  Schools'. 
300  Jay  St..  Brooklyn.  N.Y.  1^01. 

'  For  general  information  about  the 
occupation,  contact: 

Internationa]  Union  of  Electrical.  Radio  and 
Machine  Workers.  1176  I6ih  St.-  NW.. 
Washington.  D.C.  20036. 

National  Federation  of  Opticianry  Schools 
300  Jay  St..  Brooklyn.  N.Y.  11201^    '  \ 

Opticians  Association  of  America.  1250  Con* 
*  necticut  Ave.  NW..  Washington.  D.C 
20036.  "> 


HEALTH  SERVICES 
ADMINISTRATORS 

(D.O.T.  169.168,  187.118,  and 
.  187.168)' 

Nature  of  the  Work 

Medical  and  health  care  is  provid- 
ed by  organizations  that  vary  from 
large  teaching  hospitals  to  small 
walk-in  clinics.  Each  of  these  re-; 
quires  effective  management  to  func> 
tipn  properly.  Health  administrators, 
under  the  general  supervision  of 
boards  of  directors  or  other  govern-  * 
,ing  bodies,  provide  this  management. 

Administrators  coordinate  the  var- 
ious functions  and  activities  that 
make  a  .health  organization  work. 
They  may  do  this  personally,  where 
the  organization  is  small,  or  direct  a 
staff  of  assistant  administrators  in 
larger  organizations.  Health  adminisr 
trators  make  management  decisions 
on  matters  such  as  the  need  for  addi- 
tional personnel  and  equipment,  cur-* 
rent  and  future  spac  e  requirements, 
and  the  budget. 

Some  he^alth  6e(^  ces  acjministra- 
tors,  including  those  who  manage 
hospitals  or  nursing  homes,  oversee 
nursing,  food  services,  and  in-service 
training  programs.  Assistant  adminis- 
trators usually  direct  the  daily  opera- 
tions of  these  departments;  however, 
the  chief  executive  keeps  informed 
through  formal  and  informal  meet- 
ings with  the  assistant^,  the  medical 
staff,  and  others.  In  addition  to  these 
anagertient  activities,  many  health 
inistrators  help  to  carry  out 
raising  drives  and  promote  pub- 
participation  in  health  programs, 
phase  of  the  administrator's  job^ 
'bften  includes  speaking  before  civic 
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groups,  arranging  publicity,  and -co- 
ordinating the  activities  of  the  'or- 
gtoization  with  thpse  of  government 
oi*  .coinmuhity  agehciei|. 

PlacM  of  Employment  .  ' 

About  160,000  persons,  worked  as 
health  services  administrators'  in 
1976.  Most  administrators  work  in 
health  facilities,  including  hospitals 
(whitb  employed  about  half  of  all 
adipinistr^toFS),  nursing  and  person- 
al pare  homes,  and  health  manage- 
ment flnns  'that  provide  administra- 
tive services  td  health  facilities  at^ 
specified  contract  price. 

3ome  health  administrators  work 
for'goverhitient  agencies,  including 
State  and  local  health  depamnents 
and  the  U.S.  Public  HeaJth  Mrvic 
In  addition,  the  Federal  Govmiment 
hires  admintstratorsMn  Veterans  Ad-- 
ministration  and  Anheci  Forces  hos- 
pitals and  clinics.  Qthers  work  (St 
voluntary  health  agencies  .that  con- 
duct research  and  provide  care  and- 


treatment  for  victims  .of  particular 
diseases  or  physical  impairments. 

Training,  Ot^er  pualfflcations, 
'1/  an^Advanceme^ 

Educational  requirements  for 
health  services  administrators  vary 
according  to  the  position's  level  of 
respdnsil^ility  and  the  size  of  the  or- 
ganization. Generally,  larger  organi- 
zations with  more  complicated  ad-^ 
,  ministrative  structures  require  higher 
credentials  than  smaller  ones. 

Applicants  with  masters^egrees 
in  health  or  hospital  adminismtion 
may  be  hired  as  associate  or  assis^nt 
administrators  in  hospitals, 
those  with  master's  degrees  in  pi 
health  often  find  wo^k  as  proj 
analysts  or  program  representat 
in  public  health  departments, 
few  master's  degree  recipients 
entry  positions  in  nursing  or  pet 
care  homes,  although  many  nut 
hbme  administrators  pursue  gradu^ 
education  while  employed. 
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Bachelor's  degree  recipients  usua]-  . 

.  ly  begin  Jhei^'careers  as  admin^tra-.. . 
tive  assistantsor  department'heaas  m 
hospitals,  or  as*  assistant  administra-/ 
tors  in  nursing  homes.  Graduates  of 

f  2-year,  associate  degree  programs  ^ 
generally  are  hiredl  a^Junit  directors  > 
br  assistant  departmenrheads  injios- 

Vpitals,  or  as  assistants  to  program  1- 
'representatives  in  public  health  de- 
partments. Some  assocfate' degree 
holders  find  assistant  administrator 
jobs  in  smak  ilursing  homes. 

The.Rh.  D.  degree  usually  is  re- 
quired for  positions  in -teaching  or 
research,  and  is  an  asset  for  those 
seeking  administrative'  jo(>s  in  the 
larger,  more  prestigious  health  or- 
ganizations'. Although  some  public 
health  departments  still  require  chiefs 
administrators  to  be  phy§icians,  the 
trend  is  away  from  this. 

Administrators  in  Arme'd  Forces 
hospitals  usually  are^career  military 
personnel.  ' 

In  1976, -over  40  bachelor  and 
associate  degree  programs  in  health 
services  adn^nistration  were  ofr 
fered— the  majority  were  4-yeaf  cur- 
riculiims.  In  addition,  there  were  ^' 
about  52  programs  in  hospital  or  . 
health  services  administration  that 

?  led  to  the  Raster's  degree,  and  19 
school^  of  public  health  offered  pro- 1 
gratms  leading  to  a  master's  degre^ip^ 
public  health. 

Tqenter  graduate  prograrifis,  appli-  ' 
cants  miist  Kav^  a  bachelor's  degree,  . 

■  »with  courses  in  natural  sciences,  psy- 
'chology,  sociology,  statistics,  ac- 
counting, and  economics.  Competi- 
tion for  entry  to  these  programs  is 
keen,  and  applicants  need  above  av- 
erage grades  to  gain  admission.  The 
programs  generally  last  abput  2- years  ^ 
and  may  include  soifi^  supervised  ad- 
ministrative.  experience  in  hospitals,  ^ ' 
clinics,  or  health  agencies.  Programs 

"  may  include  courses  such  as  hospital 
organization  ^pd  mahagement,  ac-  * 
counting  and  budget  control,  person- 
nel administration,  public  health  ad- 
ministration, and  the  economics  of 
health  care.  ' 

All  States  and  the  District  of  Co- 
lumbia require  that  the  administrator 
of  a  nursing  or  personal  care  home 
be  licensed.-  Requirements  are  not  ' 
unifomu  but  they  gjenerally  s(J)ecify  a 
level  of  education,  such  as  a  bache- 
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lor*s  degree,  plus  some  amount  of 
experience  in  the  field.  ^  ^ 

S^nal  qualifications  needed  for 
as  a  health  administrator  in- 
nitiative  mid  ah  interest  in 
helping  the  sick.  Administrators 
should  be  able  to  work  with  and  mo- 
tivate people,  and  organite  and  di- 
..  .rect  large-scale  activities.  They^also 
should' enjoy  public  speaking. 

Health  administrators  advance  in 
V  the  profession  by  taking  increasingly 
more  .responsible  .positions.  Fox  ex- 
ample, some  hospital  administ^tors ' 
^    IfCgin  their  careers  in  small  hospitals 
in  positions  Math  broad  responsibil- 
ities, such  as  assistant  administrator. 
They  advance  by  moving  tp  jobs  as 
associate  or  chi^f  administrator  in 
larger  liospit^l/  Mbre  commonly, 
they  start  in  ai^ge  institution  in  a 
posi^on  that  is  somewhat  narrow  in 
scopie — for  example,  as  department 
^^^/t«ad  in  charge  of  purchasing.  Re- 
^^rdles^  of  the  path  of  advancement 
/chosen,  the  ultimate  occupational 
\  goal  in  hospitals  and  nursing  homes  is 
the  job  of  chief  executive  or  chief 
administrative  officer. 

Employment  Outlook 

The  number  of  graduate  programs 
.in  health  administration  has  in- 


creasing ambunt  of  administrative 
work  expected  as  these  facilities  ex- 
pand in  size.  '  ^  ' 

Earnings  and  V^rking 
Conditions 

Salaries  of  hospital  administrators 
depend  on  factors  such  as  the  level  of 
job  responsibility;  the  size,  type,  and. 
location  or  the  hl>spital;  and  the  size 
of  its  administrative  staff  and  budget. 

Chief  administrators  in  hospitals 
with  un  to  199  "beds  earned  an  aver- 
•age  of  $25,500  a  year  in  1976.  Some, 
in  laro^r  hospitals,  earned  over 
$45, OCR).  Kecent  recipients  of  mas-, 
ter's  degrees  in*  health  administration 
starting  work  in  Veterans  Adminis- 
tration (VA)  hospitals  earned 
$14,097  a  year  in  1977.  The  average 
salary  paid  adminfstratbrs  of  Federal 
hospitals  was  $2^,700. 

Commissioned  officers  in  the 
Armed  Forces  who  work  as  hospital- 
administrators  hpld  ranks  ianging 
from  second  lieutenant  to  colonel  or 
from  ensign  to  captain.  Commanding 
officers  of  large  Armed  Forces  hospK 
tals  are  generaUy  pltysicians,  who 
may  hold  higher  ranks.  Hospital  ad- 
ministrators in  the  U.S.  Public  Health 
Service  are  commissioned  officers 
holding  r^nks  ranging  from  lieuten- 
ant (junioi' grade)  to  captain  in  the 
Navy.  >i 
Administrators  of  nursing  and  per- 
sonal care  homes  usually  earn  lower 
salaries  than  those  paid  hospital  ad- 


creased  rapidly  in  recent  years  and. 
admi|iistative  specialists  with  gradu- 
ate degrees  in  otherilelds  also  hiave 
entered  the  profession.  Con^qupnt- 
ly,  it  may  become  niore  difTicul't  for 

those  with  less  than  graduate  e'duca-  ^  

:       .    u    i.u        •  •  *  mmistrators  m  facilities  havme  simi 

tion  to  enter  health  admmistrationan^— , —        .         c     ^  f 

,  lar  numbers  of  beds.  Most  adm 

top  management  positions.  In  a(Jdi- 

tion,  some  administrative  jobs  will 

continue  to  be  filled  by  registered 

nurses,  physicians,  and  members  of  ^    „    ,  .  *   .  ^ 

^     Health  administrators  often  work 


trators  employed  by  voluntary  health 
agencies  earned  between  $15,000 
and  $30,000  a  year  in  1976. 


religious  co|[nmunities. 

Employment-of  health  services  ad- 
ministrators is  ^^xffec  ted  to  grow 
much  faster  than  the  average  for  all 

^^occupations  to^985'^as  the  quantity 
of  patient  services  increases  and 
health  services  management  be: 

jcomes  more  complex.  The  demand 
for  administrators  will  "be  stimulated 
by  the  formation  of  more  group 
mediciil  practices  and  health  mainte- 
nance organizations  (facilities  that 
offer  subscribers  a  broad  range  of 
medical  services  for  a  monthly  fee 
paid  in  advance).  Administrators 
also  will  be  needed  in .  hltrsing.  and 
convalescent  homes  to  handle  the  in- 
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long  hours.  Because,  health<facilities 
such  as  nursing  homes  and  hospitals 
operate  around  the  clopk,  adminis- 
trators in  these  institutions  may  be 
called  at  all  hours  to  settle  emergen- 
cy problems.  Also,  some  travel  may 
be  required  to  attend  meetings  oir,  in 
the  case  of  regional.  State  or  local 
public  health  department  and  volun- 
tary health  agendy  administrators,  to 
inspect  facilities  in  the,  field. 

Sourcss  of  Adidltlonai 
information 

Information  about  health  adminis- 
tration and  the  academic  programs  in 


this  field  offered  by.  universities,  col- 
leges, and  c6mm(inity  (jplleges  is 
available  from: 

American  College  of  Hospital  Administration. 
%     840  North  Lake  Shore  Drive,  Chicago, 
.  Illinois  60611. 

Association  of  University  Programs  in  Health 
Administration,  One  bupont  Circle,  NW., 
'  Washington,  D  C.  20036. 

American  Public  Health  Association,  Division 
of  Program  Services,  1015  18th  St.,  NW., 
Washington,  D.C.  20036. 

National  Health  Council,  Health  Careers  Pro- 
gram! 1740  Broadway,  New  York,  N.Y., 
10019.  - 

American  College  of  Nursing  Home  Adminis- 
-  trators,  4650  East- West  Hwy.,  Washing- 
ton,^jC  20014. 


MEDICAL  RECORD 
ADMINISTRATORS 


^  ;(D.O.T.  100.388) 

^   Nature  of  the  Work 

All  health  care^  institutions  keep 
records  that  contain  medical  infor- 
mation on  each  patient,  including 
case  «historiesfof  illnesses  or  injuries, 
repo^  on  physical  examinations,  X- 
r^ys  and  laboratory  tests,  doctors*  or- 
ders and  notes,  and  nurses*  hotes. 
These  records  are  necessary  for  cor- 
rect and  prompt  diagnosis  and  treat- 
ment of  illnesses  and  injuries.  They 
alsp  are  used  for  research,  insurance 
c^ims,  legal  ictions,"*  evaluation  of 
treatment  and  medications  pre- 
scribed, and  in  the  training  of  medi- 
cal personnel.  Medical  information 
in  hospitals  also  is  used  to  evaluate 
patient  care  provided  in  the  hospital 
and  as  a  basis  for  health  care  plan- 
ning»for  the  community. 

Medical  record  administrators  di- 
rect the  activities  of  the  medical  rec- 
ord department  and  develop  systems 
for  documenting,  storing,  and  re- 
trieving medical  information.  They 
supervise  the  medical  record  staff, 
which  processes  and  analyzes  rec- 
ords and  reports  on  patients*  illnesses 
and  treatment.  They  train  members  . 
of  the  medical  record  staff  for  spe- . 
cialized  jobs,  compile  medical  statis- 
tics required  by  State  or  national 
health  a^^dncies,  and  assist  the  medi- 
cal st^ffin  evaluation^  of  patient  care 


racbrd  admlnlttratoni  davalop  tystamt  for  documanting,  storing,  and  r«triav- 
Ing  madicaliiiformatlon. 


>^       or  research  studies.  Medical  record 
administrators  serving  as  department 
^heads  are  a  part  of  the  hospital  man- 
agement staff  and  participate  fully  in 
mtuiagement  activities.  6^  the  ad- 
^ihinistrators  responsible  for  the 
medjcal  information  system,  they 
;'may  be  required  to  testify  in  court 
.  about  records  and  record  proce- 
dures.       -  -  , 
.  The  size  and  type  of  institution  af- 
fect the  duties  aigd  amount  of  respon- 
sibility assigned  to  medical  record 
administrators.  In  large  hospitals, 
chief  medical  record  administrators 
'  supervise  other  meffitcai  record  ad- 
ministrator^, technicians,  and  clerks. 
Smaller  hospitals  may' employ  only 
^  ;     two  or  three'perspns  in  the^  medical 
record  department;  in  nursing  homes 
usually  one  person  ke.eps  the  medical 
.  records.  In  these  cases  a  consulting 
medical  record  administrator  usually 
'  advises  technical  and  clerical  person- 
nel performing  medical  record  func- 


tions. 


Places  of^ Employment 

Most  of  the  1 2,300  medical  record 
Administrators  employed  in  1^976 
w6rk^4  in  hospitals..  The  remainder 


worked  in  clinics,  nursing  homes'. 
State  and  local  public  health  depart- 
ments, and  medical  research  centers. 
Some  healtli  insurance  companies 
.also  employ  medical  record  adminis- 
trators to  heljp  determine  liability  for 
-l^ayment  of  their  clieri^s*  medical 
fees.  Some  medural  record,  adminis* 
trators  work  for  fiiiiis  that  manufac* 
ture  equipment  for  recording  and 
.processing  medical  dat^  and  develop 
and'  print  health  insurance  and  medi- 
cal formSi  Many  smair  health  care 
facilities  hire  medical  recor^  admin- 
istratdrs  as  consultants. 

Training,  Other  Quallflcatlona, 
and  Advancement 

Preparation  for  a  career  as  a  medi- 
cal record  administrator  is  offered  in 
specialized  programs  in  colleges  and 
universities.  Most  programs  last  4 
years  and  lead  to  a  bachelor's  degree 
Jn  medical  i^ecord  administration. 
However,  concentration  in  medical 
record  administration  begins  in  the 
third  or  fourth  year  of  study,  making 
transfer  from  .^  junior  college  possi- 
ble. One-year  certificate  programs 
also  are  available  for  those  who  al- 
ready have  a  bachelor's  degree  and 
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required  courses  in  the  liberal  arts 
andlbiological  sciences.  In  1977, 
the^Vere  41  prpgrams  in  medical 
record  administration  approved  by 
the  Council  on  Medical  Education  jSf 
the  American  Medical  Association 
and  the  Anfierican  Medical  Record 
Association  (AMRA).  High  school 
courses  that  are  useful  include 
health,  business  administratfOii, 
mathematics,  and  biology. 

Training  for  medical  record  ad- 
ministi^tprs  includes  both  classroom 
instruction  and  practical  experience. 
Anatomy,  physiology^  fundamental^ 
of  medical  science,  medicaid  termi- 
nology, and  medical  record  science 
are  among  the  required  scientific 
courses,  in  adc^ition,  management 
courses  such  as  hospital  organization 
and  administration,  health  law,  statis- 
tics, data  processing,  and  computer 
science  are  part  of  the  curriculum. 
Experience  in  the  medical  recot'd  de- 
partments of  hospitals  provides  stu- 
dents with  a  practic£iL  background  in 
applying  standardized  medical  rec- 
ord practices,  cotnpiling  statistical 
reports,  analyzinodata,  and  organiz- 
ing medical  reco/d  systems. 

Graduates  of  approved  schools  in 
medical  record  acfministration  are 
eligible  for  the  natibnal  registration 
examination  given  by  AMRA.  Pass- 
ing this  examination  ^iyes  profession- 
al recognftion  as  a  Registered  Record 
Administrator  (RRA).  There  were 
about  5,000  employed  RRA's  in 
1976,  according  to  AMRA. 

Medfqal  record  administrators 
must  be  accurate  and  interested  in 
detail.  They  also  .must  be  able  to 
communicate  Clearly  In  speech  jand  \ 
writing.  Because  medical  records  are 
,  confidential,  medical  record  admin- 
istrators must  be  discreet  in  process- 
ing and  releasing  information.  Super- 
visors must  be  able  to  organize  and 
analyze  work  procedures  and  to 
worfi^'effectively  wjth  other  hospital 
personnel.  '    -  . 

Medical  record  administrators 
with  some  experience  in  smaller, 
health  facilities  may  advanc4^to  posi- 
tions as  department  heads  in  large 
hospitals  or  to^  higher  level  positions 
in  hospital  administration.  Some  co-  ^ 
ordinate  the  inedical  record  depart* 
ments  of  several  small  hospitals.  Oth- 
ers move  on  to  medical  record 
positions  in  health*  agencies.  Many"" 
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teach  in  the  expanding  programs  for 
medical  record  personnel  in  2-  and  4- 
year  colleges  and  universities. 

Employment  Outlook 

•-^    Employment    opportunities  for 
graduates  of  approved  medical  rec- 
ord administrator  programs  are  ex- 
pected to  be  good  through  the  mid- 
1980*8.  Employment  is  expected  to 
grow  f^ter  th^n  the  average  for  all 
occupations,  with  the  increasing  use 
of  health  facilities  as  more  and4nore 
people  are  covered  by  health  insur- 
ance. The  detailed  information  re- 
quired ;by  third-party  payers  such  as 
insurance  companies  and  Medicare 
also  will  cause  growth  in  the. occupa- 
tion. More  consultants  wilt  be  need- 
ed t4  sta^tdardize  health  j^ords  in 
outpatient  clinics,  community  health 
centers,  nursing  homes,  and  home 
care  programs.  The  importance  of 
medical  records  in  research  and  the 
growing  use  bf  computers  to  sto^fe 
.  and-  retrieve  medical  information 
also  should  increase  the  demand  for 
qualified  medical  record  administra- 
tors to  develop  new  medical  inTorma- 
tion  systems.  Part-time  employment 
/  opportunities  also  sl^ould  be  avail- 
able in  teaching,  in  research,  and  in 
consulting  work  for  health  care  fa- 
cilities. ' 

Earnings  and  Working 
Condftfons  > 

salaries  of  medical  record  .ad- 
ministrators are  influenced  by  the  lo- 

.  cation,  size,  and  type,  of  employing 
institution,  as  well  as  by  the  duties 

,  and  responsibilities  of  the  position. 
The  average  starting  salary  for  medi- 
cal record  administrators  in  1976 
was  $12,312  a  year,  according  to  a 
national  survey  conducted^  by  the 
University  of  Texas  Medical  Branch 
at  Galveston.  Top  salaries  averaged 
$  14,9 1 6  a  year,  with  some  earning  as 
much  as  $27,612.  ^ 

Newly  graduated  medical  record 
administrators  employed  by  thh  Fed- 
eral Government  generally  started  at^ 
$9.,303  a  year  in  1977;  those  having  .  .. 
bachelor's  degrees  good  aca- 
demic records  were  eligible  to  begin 
at  $1  1,523.  In  1977,  the  Federal 
Government  paid  experienced  medi- 
cal record  administrators  average 
salaneS  of  $  1 5,700  a  year. 


>  Medical  record  administrators 
usually  work  a  regular  36-  to  40-hour 
week  and  receive  paid  holidays  and 
vacations. 

Sources  of  Additional 

/  sjhf^cn^ation 

Information  about  approved 
schools  and  employment  opportuni- 
ties is  available  from: 


American  Medical  RJcoVd  Association,  John 
Hancock  Center.v  Suite  1850,  875  N. 
Michigan  Ave..  Chicago,  111.  606 1 1 . 


f  PHARMACISTS 

(D.'O.T.  074.181) 

Nature  of  the  Work 

Pharmacists  dispense  drugs  and 
medicines  prescribed  by  medical  and^ 


dental  practitioners  apd  supply  and 
advise  people  on  the  use  of  many 
medicines  that^c'an  be  obtained  with 
and  without  prescriptions.  Pharma- 
cists must  understand  the  use,  com- 
position, and  effect  pf/^rugs  and  of- 
ten test  them  for  purityv^nd  strength. 
They  may  maintain  patient  medica- 
tion profiles  and  advise  physicians  on* 
the  proper  selection  and  use  of  medi- 
cines. Compounding — the  actual 
mixing  of  ingredients  to  form  pow- 
ders, tablets^  capsules,  ointments, 
and  solutions — is  ^nbw  only  a  small 
part  of  pharmacists'  practice,  since 
most  medicines  are, produced  by 
manufacturers  in  the  form  used  by 
the  patient. 

Many  pharmacists  employed  in 
community  pharmacies  also  h^ve 
other  duties.  Beside^  dispensing 
medicines,  some  pharmacists  buy 
and  sell  nonpharmaceiitical  mer- 
chandise, hire  and  supervise  person- 
nel, and  oversee  the  general  opera- 
tion of  thie  pharmacy.  Other 
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pharmacistSr  however,  operate  pre- 
scription pharmaciesHtlhat  dispen.se 
only  medicines,  medical  supplies, 
and  health  accessories.  ^ 

Pharmacists  in  hospitals  and  clin- 
ics dispense  prescriptions  and  advise 
the  medical  staff  on  the  selection  and 
effects  of  drugs;  they  also  niake  ster- 
ile solutions,  buy  medical  supplies, 
te^ch  in  schools  of  nursing  and  aWitd 
health  professions,  and  perform  ad-' 
mihistrative  duties.  An  increasing, 
number  Of  pharmacists  work  as  con- 
sultants ^d  the^  medical  team  in  mat* 
ters  related  to  daily  patient  care  in 
hospitals,  nursing  homes,  and  other 
health  care  facilities.  Their  rple  is 
crucial  to  safe,  efficient,  and  proper 
therapeutic  care. 

Some  pharmacists,  employed  as 
salel  or  medical  service  representa- 
tives or  pharmaceutical  detailers  by 
drug  manufacturers  and  wholesaler^, 
sell  medicines  to  retail  pharmacies 
and  to  hospitals,  and  inform  health 
personnel  about  new  drugs.  Others 
teach  in  colleges  of  pharmacy,  super- 
vise the  manufacture  of  pharmaceu* 
ticals,  or  are  involved  in  research  and 
the  development  of  ne\y  .  medicines. 
Some  pharmacists  edit  or  write  tech- 
nical articles  for  jpharmaceutical 
journals;  or  do  administrative  work. 
Some  combine  pharmaceuticar  and 
legal  training  da  jobs  as  patent  . law- 
yers or.consultants  on  pharmaceuti- 
cal* and  drug  laws. 

PlAcos  of  Employment 

About  120,000  persons  worked  as 
licensed  pharmacists  in  1976.  Over 
90,00^  pharmacists  worked  in  com- 
munity pharmacies.  Of  these,  more 
than  two-fifths  ♦owned  their  own 
pharmacies;  the  others  were  salaried 
employees.  Mojt  of  the  remaining 
salaried  pharmacists  worked  for  hos- 
pitals, pharmaceutical  manufactur- 
ers, and  wholesalers.  Quite  a  few 
community  and  hospital  pharmacists 
did  consulting  work  for  niirsing 
homes  and  other  health  facilities  in 
addition  to  their  primary  jobs.  As  a 
rule,  pharmacy  services  in  nursing 
homes  are  provided  by  consultants 
rather  thsin  by  salaried  employees. 

Some,  phsfrm^cists  were  civilian 
employees  pt^thc  Federal  Govern- 
m'ent,iworking^  chiefly  in  hospitals 
and  <!:linic8  of  the  Vetdrans  Adminis- 


tration and  the  U.S.  PuWic  Health 
Service.  Additional  Federal  agencies 
employing  pharmacists  include  the 
Department  of  Defense,^ the  Food 
and  DrfiJ^^d ministration  and  other 
brantJh'es  of  the  Department  of 
Healtht  Education,  and  Welfare,  and 
the.  Drug  Enforcement  Administra- 
tion. Other  pharmacists  served  in  the 
Armed  Forces  or  taught  in  colleges 
of  pharmacy.  State  and  local  health 
agencies,  and  pharmaceutical  and 
other  professional  associations,  also 
employ  pharmacists. 

Most  towns  have  at  least  one  phar- 
macy with  one  phai:macist  or  more  in 
attendance.  Most  pharmacists,  how- 
ever, practice  in  or  near  cities,  and  in 
those  States  that  have  the  largest 
populations. 

Training,  Other  Quallflcatlone, 
and  Advancement 

A  license  to  practice  pharmacy  is 
required  in  all  States  and  the  District 
of  Columbia.  To  obtains  ficense,  one 
must  be  a  graduate  of  an  accredited 
pharmacy  college,  pass  a  State  board 
examination  and— in  nearly  all 
States — have  a  specifled  amount  of 
practical  experience  or  internship 
under  the  supervision  of  a  registered 
pharmacist.  Internships  generally  are 
served  in  a  community  or  hospital 
pharmacy.  In  1976,  all  States  except 
California,  Florida,  and  Hawaii 
granted  a  license  without  ree\amin0- 
tion  to  qualified  pharmacists  already 
licensed  by  another  State.  Many 
pharmacists  are  licensed  to  practice 
in  more  than  one  State. 

At  least  5  years  of  study  beyond 
high  school  are  required  to  graduate 
from  one  of  the  degree  programs 
accredited  by  the  American  Council 
on  Pharmaceutical  Education  in  the 
72  colleges  of  pharmacy.  Most 
graduates  receive  a  Bachelor  of  Sci- 
ence (B.S.)  or  a  Bachelor  bf  Pharma- 
cy (B.  Pharm.)  degree.  About  one- 
third  of  the  colleges  of  pharmacy  also 
offer  advanced  professional  degree 
programs  leading  to  a  Doctor  of 
Pharmacy  (Pharm.  D.)  degree;  three 
of  the  schools  offer  only  the  Pharm. 
D.  degree.  The  Pharm.  D.  degree  as  t 
well  as  the  B.S!  or  B.  Pharm.  degrees 
may  serve  as  the  entry  degree  for 
purposes  of  licensure  as  a  pharma- 
cist. The  profession  is  considering 
standardizing  requirements  and  of- 
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fering  only  one  professional  degree 
instead  of  two. 

Admission  requirements  vary.  A 
few  colleges  admit  students  directly 
from  high  school.  Most  colleges  of 
pharmacy,  however,  require  entrants 
to  have  completed  I  or  2  years  of 
prepharmacy  education  in  an  accred- 
ited junior  college,  college,  or  uni- 
versity. A  prepharmacy  curriculum 
usually  emphasizes  mathematics  and 
basic  sciences,  such  as  chemistry,  bi- 
ology, and  physics,  but  also  includes 
courses  in  the  humanities  and  social 
sciencTes.  Because  entry  require- 
ments vary  among  colleges  of  phar- 
macy, prephaprmacy  students  should 
inquire  aboj^ind  follow  the  curricu-' 
lU  requirea  by  colleges  they  plan  to 
attend. 

The  bachelor's  degree  in  pharma- 
cy is  the  minimum  educational  quali- 
fication for  most  positions  in  the  pror 
fession.  An  increasing  number  of 
students  are  enrolled  in  advs^c^ed 
professional  programs  leading  to  the 
Pharm.  D.  degree.  A  master's  or  Ph. 
D.  degree  in  pharmacy  or  a  related. 
fidd7USiially  is  required  for  research 
worf^  and  a  Pharm.  D.,  .master's,  or 
Ph.  D.  usually  is  necessary  for  admin- 
istrative work  or  college  teaching.- 
While  a  number  of  pharmacy  gradu- 
ates intd-ested  in  further  training 
pursue  a  Pharm.  D.  or  a  master's  or 
Ph.  D.  in  pharmacy,  there  are  other 
options.  Some  en|er  medical,  dental, 
or  law  school,  and  others^iirsue 
graduate  degrees  in  science  or  engi- 
neering. 

Areas  of  special  study  include 
pharmaceutics  and  pharmaceutical 
chemistry  (study  of  phy^^l  and 
chemical  properties  of  drugs  ao  dos- 
age forms),  pharmacology  (stiiqy  of 
the  effects  of  drugs  on  the  . body), 
pharmacognosy  (study  of  ^he  drujs 
derived  from  plant  or  animal 
sources),  hos^tal  pharmacy,  clinical . 
pharmacy,  and  pharmacy  administra- 
tion (study  of  the  social  and  econom- 
ic fiafctors  related  to  pharmacy  prac- 
tice). Clinical  pharmacy  is  .  the 
synthesis  of  the  basic  science  educa- 
tion and  the  application  of  this 
knowledge  to  drug  management 
problems  in*the  care  of  patients. 
Courses  in  pharmacy  administration 
are  particularly  helpful  to  pharma- 
cists who  enter  executive  dr  manage- 
rial positions.  ' 
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-  All  colleges  of  pharmacy  offer 
courses  in  pharmacy  practice,  de- 
signed to  educate  students  in  the 
skilled  processes  required  for  com- 
pounding and  dispensing  prescrip- 
tions, and  to  give  students  an  appre- 
ciation fqr  the  profession  and  an 
understanding  of  the  responsibilities 

.  phfirmacists  have  in  their  relation- 
ships with  physicians  and  patients. 

'  Many  colleges  of  pharmacy  increas- 
ingly are  emphasizing  direct  patient 
care  as  well  as  consultative  services 
to  other  health  professionals  in  their 
academic  programs.  ^ 
A  limited  number  of  Federal  schol-, 
arships  and  loans  are  available  for 
students  studying  full  time  toward  a 
degree  in  pharmacy.  A  number  of 
scholarships  "also  are  awarded  annu- 
ally by  drug  manufacturers,  chain 
-  drugstores,  corporations,  State  and 
qational  pharmacy  associations,  col- 
leges of  pharmacy,  and  other  organi- 
zations. 

Since  maiiy  pharmacists  are  self- 
employed,  prospective  pharmacists 
with  interest  in  this  type  of  practice 
should  have  some  business  ability,  as 
well  asaii^nterest  in  medical  science 
and  tfieability  to  gain  the  confidence 
of  their  clv^nts.  Honesty,  integrity, 
and  orderliness  are  important  attri- 
'  bijlkf  foi"  the  profession.  In  addition, 
ac^raciy  is  needed  to  compound  and 
dispense  medicines  as  well  as  keep 
records  required  by  law^ 

Pharmacists  often  begin  as  em- 
ployees in  community  pharmacies. 
After  they  gain  experience  and  ob- 
tain the  necessary  funds  they  may 
become  owners  or  part-towners  of 
pharmacies.' A  pharmacist  who  gains 
experience  in  a  chain  drugstore  may 
advance  to  a  managerial  position, 
and  later  to  a  higher  executive  posi- 
.  tion  withirTlhe  company.  Hospital 
phatrmacists  who  have  the. necessary 
training  and  experience  may  advance r 
to  director  of  pharmacy  service  or  to' 
Other  administrative  positions.  Phar^ 
ihacist^  in  industry  often  have  oppor-  ^ 
tunities  for  advancement  in  manage- 
ment, sales,  research,  quality  control, 
advertising,  production,  packaging, 
and  other  areas.  ^ 

Employment  Outlook 

The  employment  outlook  for  phar- 
macists is  expected  to  be  favorable  - 


through  the  mid-1 980's.  However,  if 
the  number  of  pharmacy  college 
graduates  continues  to  rise  as  rapidly 
as  it  has  in  recent  years,  the  job  mar- 
ket may  change;  graduates  may  begin 
to.  experience  competition  for  jobs. 
Growth  is  expected  to  be  about  as 
fast  as  the  average  for  all  occupa- 
tions^ Most  openings,  however,  will 
resim  from  deaths,  retirements,  and 
other  separations  from  the  labor 
force.    '  - 

Employment  will  grow  as  new 
pharmacies'  are  established,  in  large 
residential  areas  as  well  as  in  small 
towns  and  rural  locations.  Many 
community  pharmacies,  also,  are  ex- 
pected to  hire  additional  pharmacists 
because  of  a  trend  towards  shorter 
working  hours.  Demand  for  pharma- 
cists also  will  be  generated  by  such 
factors  as  population  growth;  in- 
creased life  expectancy;  greater  de- 
mand for  drugs,  particularly  among 
the  elderly;  availability  of  a  wider 
range  of  drug  products  ^for  preventive 
and  therapeutic  uses;  the  rising 
standard  of  health  care;  and  the 
growth  of  public  and  private  health 
insurance  programs  that  provide  pay- 
ipent  for  prescription  drugs. 

Employment  of  pharmacists  in 
hospitals,  nursing  homes,  and  other 
health  facilities  is  expected  to  rise 
faster  than  in  other  work  settings. 
Pharmacists  increasingly  provide  di- 
rect patient  care  atld  consultative 
services  to  physicians  and  other  pro-  ^ 
fessionals  in  these  health  facilities. 
Because  drug  manufacturers  ai'e  ex- 
periencing lower  rates  of  return  on 
investment  in  research  and  develop- 
ment due  to  increasing  gover'nment 
regulation,  pharmacists  may  fac^  de- 
creasing opportunities  in  production, 
research,  distribution,  and  sales. 
Pharmacists  with  advanced  training 
will  be  needed  for  college  teaching 
and  top  administrative  posts. 

Earninga  and  Working 
Conditions 

Based  on  limited  information,  the 
starting  salary  for  pharmacists  gener- 
ally fanges  from  $14,000  to  $17,000 
a  yeaf.  Experienced  pharmacists, 
particularly  owners  or  managers  of 
pharmacies,  oft^p  earn  considerably 
more.  In  general,  salaries  of  experi- 
enced pharmacists  are  higher  than 


the  average  for  all  nohsupervisory 
workei^  in  private  industry,  except 
farming. 

The  minimum  entrance  salary  in 
the  Federal  Government  for  a  aew 
.  graduate  with  a  bachelor's  degree 
from  an  approved  college  pf  pharma-  < 
cy  was  $  I  1, 523  a  year  in  1977.  How- 
ever, most  graduates  ^qualipbd  for  a 
beginning  S;alary  of  $14,097  a  year; 
those  with  2  years  of  graduate  work, 
$17,056  a  yean  Pharmacists  with  ad- 
ditional years  of  experience  may  start 
at  a  higher  salary.  The  average  salary  . 
for  all  federally  employed  pharma- 
cists was  about  $18,600. 

The  average  annual  starting  salary 
for  pharmacists  in  hospitals  and. 
medical  icenters  was  about  $14,600 
in  1976,  according  to  a  survey  con- 
ducted by  ihe  University  of  Texas 
Medical  School.  Top  salaries  for  ex- 
perienced pharmacists  in  these  set- 
tings averaged  $18,300,  and>»$ome 
Were  as  high  as  $26,200.  Pharmacists 
who  do  consulting  ;A^ork  in  addition 
to  their  primary  job  may  have  total 
earnings  considerably  higher  than 
this. 

According  to  a  survey  conducted 
by  the  American  Association  of  Col- 
leges ofr  Pharmacy,  average  annual 
salaries  of  full-time  personnel  in  col- 
leges of  pharmacy  during  1977  were 
as  follows:  deansi,  about«^36,000;  ' 
assista^  and  associate  deans,  abqut 
$25,000;  full  professors,  around 
$30,000;  associate  professors, 
around  $23,000;  and  assistant  pro- 
fessors, about  $20,000.  - 

Based  on  the  latest  Phafmacy 
Manpower  Informatioi Project  initi- 
ated by  the  American  Association  of 
Colleges  of  Pharmacy,  pharmacists 
average  44  hours  a  week  in  their  pri- 
mary work  setting.  Many  pharma- 
cists work  in  a  secondary  setting 
where  they  average  15  hours  a  week. 
Pharmacists. in  community  settiii\gs 
geneially  work  longer  hpurs  than 
those  employed  in  institutional  set- 
tings. Pharmacies  often  are. open  in 
the  evenings  and  on  weekends,  and 
all  States  require  a^ registered  phar- 
macist to  be  in  attendance  during 
store  hours.  Self-employed  pharma- 
cists often  work  more  hours  than 
those  in  salaried  positions. 
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Sources  of  Additional 
Information 

Additional  information  on  phar- 
macy as  a  career,  preprofesslonal 
and  professional  requirements,  pro- 
grams offered  by  colleges  of  pharma- 
cy, and  studeiU  financial,  aid  is  avail- 
able from:  * 

American  Association  of  Colleges  of  Pharma- 
cy, OfRce  of  Student  Affairs,  4630  Mont- 
gomery Ave.,  Suite  201,  Bethesda,  Md. 
20014. 

General  information,  on  pharmacy 
is  available  from: 


American  Pharmaceutical  Association,  2215 
Constitution  Ave.  NW..  Washington, 
D.C.  20037. 


American  Council  on  Pharmaceutical  Educa- 
tion, One  East  Wacker  Dr.,  Chicago,  lU. 
60601. 


Information  abojut  chain  drug- 
stores is  available  from  r 

National  Association  of  Chain  Drug  Stores, 
1911  Jefferson  Highway,  Arlington,  Va, 
22202,  , 

General  information  on  retail 
pharmacies  is  available  from: 

National  Association  of  Retail  Druggists,  1750  ^ 
K  St.,  NW.,  Washington,  D.C.  20006, 

For  a  list  of  accredited  colleges  of 
pharmacy,  contact: 


Information  on  requirements  for 
licensure  in  a  particular  Stateis  avail- 
^le  from  the  Board  of  Pharmacy  of 
that  State  or  from: 

National  Association  of  Boards  of  Pharmacy, 
One  East  ><^acker  Dr.,  Chicago.  Ifl." 
60601. 

Information  on  college  entrance 
requirements,  curriculums,  and  fi- 
nancial aid  is  available  from  the  dean 
of  any  college  9f  phaynacy. 
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SOCIAL  SCIENTISTS 


Social  sipientistrstudy  all  aspects  of  tion,  they  are  concerned  with  some 
human  society — from  the  origins  of  aspect  of  society,  culture,  or  person- 
man  to  the  latest  election  returns,  ality.  Anthropologists  study  primitive  . 
Regardless  of  their  field  of  specializa-  tribes  and  mpdern  communities,  r^ 


Social  scientists,  1976 


Less  than  Vz  %  of  total 
employment  In 
all  occupations 


I 


The  proportion  of  social  scientists  employed  in 
colleges  and  universities  varies  among  occupations 


Employment  of.sociafsclehtlsts,  1976  (In  thousands) 


AnthropofbfllJSts ' 


Sourc•^  Bur««u  of  Labbr  Statlttic* 


60  80  100  120 

I  Colleges  and  universities  Hi  Other 


construct  civilizations  6f  the  past, 
and  analyze  the  physical  characterise, 
tics,  cultures,  and  languages  of  all 
pdople,  past  an d^ present. 'Economists 
study  the  allocation  of  land,  labor, 
anfi  capital,  and  the  produ<:tioii,  dis- 
tribution, and  consumption  df  goods 
and  services^  Geographers  study  the 
relationship  between  geographic  fac- 
tors and  economics,  politics,  urban 
probfems,  culture,  health  problems, 
and  other  areas.  They  also  seek  to 
explain  changing  patterns  of  human 
settlement.  Historians  describe  and 
inteTt>ret  ^he  people,  ideas,  institu- 
tions, and  events  of  the  past  and  pre- 
sent. Political  scientists  study  the 
theories,  objectives,  and  organization 
of  all  otypes  of  govemnfient.  Psycholo- 
gists study  the  behavior  of  humans 
and  lower  animals  in  order  to  under- 
stand and  e?(plain  their  actions,  and 
assist  in  adjustment  or  rehabilitation 
when  necessary.  Sociologists  analyze 
the  behavior  arid  relationships  of 
groups — such  as  the  family,  the  com- 
munity, and  minorities — to  the  indi- 
vidual or  to  society-  as  a  whole.  Be- 
sides these  basic  social  sciepce 
occupations,  a  number  of  closely  re- 
lated fields  are  cbvered  in  separate 
statements  elsewhere  in  this  Hand- 
book,  (See  statements  on  statisti- 
cians, social  workers,  and  ot^er  so- 
cial service  occupations.) 

The  basic  social  science  occupa- 
tions provided  employment  for  about 
280,000' persons  in  1976.  Overlap- 
ping aniong  the  basic  social  science 
fields  makes' it  difficult  to  determine 
the  exact  size  of  each  profession. 
Economists,  however,  make  up  the 
largest  social  science  group  ^nd  an- 
thropologists the  smallest. 

About  one-third  of  all  social  scien- 
tists work  in  colleges  ''and  universi- 
ties. However,  the  two  largest  social 
science  occu(!>ations,  economists  and 
psychologists,  are  not  as  heavily  con- 
centrated in  institutions  of  higher 
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'  SOCIAL  SCIENTISTS 


Significant  proportions  of  psychologists  with  doctoral 
degrees  work  in  nonacademic  settings 


Where  social  scientists  work,  percent  of  total  employment;  1975 


Source:  National  flataarch  Council 
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the  traditional  employers  of  many 
highly  qualified  social  scientists,  are 
not  expected  to  offer  as  many  job 
opportunities  through  1985  as  they 
did  in  the  past,  because  of  the  slow- 
ing of  enrollment  growth.  Top  gradu- 

'^tes'of  prestigipus  universities  should 
have  an  advantage  fbr  the  limited 
number  of  academic  positions.  Most 
Employment  growth  should  occiir  in 
nonacademic  areas,  and  many  highly 
qualified  social  scientists  are  expect- 
ed to  seek  such  positions.  Despite 

'this  anticipated  growth,  the  number 
of  persons  seeking  to  enter  the  social 

•science  field  is  likely  to  exceed  the 
available  job  openings.  The  following 
statements  present  more  detailed  in- 
formation about  the  prospective  out- 
look in  the  individual  occupations. 


Teaching  is  the  principal  activity  of  social  scientists 
•with  doctoral  degrees 


Activities  of  social  scientist* 
Percent  of  total  employment,  1975 


:  National  fltaaarch  Council 
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education  as  other  social  scientists. 
(See  chart.) 

Federal,  State,  arid  local  govem- 
lent'agencies,  research  and  consult- 
(ing  firms,  hospitals  and  other  health 
ffacilities,  and  unions,  associations, 
and  nonprofit  organizations  also  em- 
ploy social  scientists.  Business  firms 
lot  all  kinds  are  important  employers 
of  social  scientists.  Banks,  insurance 
companies,  retailers,  and  manufac- 
'turing  concerns  all  employ^  social  sci- 
ence majors  as  trainees  for  sales,  re- 


id 
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search,  administrative,  and  executive 
positions. 

Overall  employment  in  the  social 
sciences  IS  expected  to  grow  about  as 
fast  as  the  average  for  all  occupations 
through  the  mid-I980's.  Econ6mists, 
psychologists,  and  geographers  are 
expected  to  experience  faster  than 
average  growth;  anthropologists  will 
growf  about  as  fast  as  average;  and 
political  scientists,  sociologists,  and 
historians  will  grow  more  slowly  than 
average.  Colleges  and  universities, 
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ANTHROPOLOGISTS 

CD.O.T.  055.088) 

Nature  Of  the  Work 

*  Anthropologists  study  man— hfs 
origins,  physical  characteristics,  and 
culture.  These  areas  t)f  study  exam- 
ine people's  traditions,  beliefs,  cus- 
toms, languages,  material  posses- 
sions, social  relationships,  and  value 
systems.  Aflhough  anthropologists 
generally  specialize  in  one  of  four 
specific  areas— cultural  anthropolo- 
gy, archeology,  linguistics,  and  phys- 
ical anthropology— tTiey  are  expect- 
ed to  have  a  general  knowledge  of  all 
of  them. 

Most  anthropologists  specialize  in 
cultural  anthropology,  sometimes 
called  ethnology.  ,  Ethnologists  may 
spend  long  periods  living  with  tribal 
groups  or  in  modern  communities  to 
learni^bout  their  ways  of  life.  The 
cultural  anthropologist  liv/es  with  a 
grpup  of  people  to  observe.and  write 
about  their  social  customs,  beliefs, 
and  material  possessions.  They  usu- 
ally learn  the  native  language  in  the 
process.  They  also  make  compara- 
tive studies  of  the  cultures  and  soci- 
eties of  various  groups.  In  recent 
years,  investigations  have  included 
fewer  primitive  societies  and  more 
coqiplex  urban  societies,  including 
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ghetto  inhabitants,  drug  addicts,  and 
the  aged, 

Archeologists  study  cultures  which 
no  longer  exist  or  have  changed 
greatly.  They  study  the  remains  of 
-  homes,  tools,  clothing,  ornaments, 
and  other  evidenpe$  of  human  life 
and  activity  to  reconstruct  the  in- 
'  habitants*  history  and  (Customs.  For 
example,  in  a  desert  in  New^Mexico, 
archeologists  uncovered  an  ancient 
kiva —  an  Indian  religious  chamber. 
In  a  cave  by  the  Dead  Sea,  some  have 
found  pieces  of  ancient  scrolls  2,000 
years  old.  Archeological  teams  also 
have  excavated  three  large  prehistor- 
ic communities  along  the  Illinois  Riv- 
er. 

Linguistic  anthropologists  study  the 
evolution  of  language  and  the  place 
of  language  in  a  culture.  They  exam- 
ine the  sounds  and  structure  of  a  so- 
ciety's language  and  relate  them  to 
the  behavior  and  thought  patterns  of 
members  of  that  society.  Such  stud- 
ies may  be  used  to  trace  the  diffusion  . 
of  a  language  or  peopje  over  wide 
geographical  areas. 

Physifoi  anthropologists  studying 
human  evoIutTon  investigate  how  the 
physical  characteristics  of  different 
races  or  groups  of  people  are  influ- 
enced by  heredity  and  environment. 
This  work  requires  extensive  training 
in  human  anatomy,  biology,  genetics, 
and  the  study  of  primates  (the  order 
of  mammals  that  includes  man,  apes, 
and  monkeys).  A  physic^  anthro- 
pologist may  identify  a  fossil  of  a  hu- 
man ancestor  or  teach  a  chimpanzee 
to  communicate  with  sign  language. 
A  knowledge  of  body  structure  en- 
ables physical  anthropologists  to 
work  as  consultants  on  projects  such 
as  the  design  of  cockpits  for  Airplanes 
and  spaceships,  and  the /sizing  of 
clothing. 

Most  new  employmertt  opportuni- 
ties are  expected  to  be  in  applied  an- 
thropology^ a  specialty  which  uses  the 
findings  of  anthropology  in  a  practi- 
cal manner.  Applied  cultural  an- 
thropologists may,  for  example,  pro- 
vide technical  guidelines  to  ease  the 
transition  of  nonindustrial  societies 
to  a  more  complex  level  of  socioeco- 
nomic organization,  or  a  medical  an- 
thropologist studying  cultural  atti- 
tudes towards  health  and  medical 
treatment  may  help  formulate  and 
administer  a  health  program  for  ai^ 


EKLC 


ethnic  minority.  Many  medical 
schools  hire  medical  anthropologists 
as  instructors. 

Applied  linguistic  anthropologists 
may  create  a  written  alphabet  to  heJp 
advance  literacy  in  societies  with  un- 
written languages.  Another  related 
specialty*  area  is  urban  anthropology, 
the  study  of  urban  life,  urbanization, 
rural-Ui^baff' migration,  and  the  influ- 
ence of^itylife. 

Most  anthropologists^teach  in  col- 
leges and  uiiiv^rsities,  and  they  often 
<:pmbine  teaching  with  research. 
Some  specialize  in  museum  work, 
1|hich  generally  combines  •^adminis- 
trative  duties  with  fieldwork  and  re- 
search on  anthropological  collec- 
tions. Anthropologists  also  \yrite 
cultural,  social, *and  archeological 
impact  statements  for  proposed  Gov- 
ernment projects.  Some  work  in  busi- 
ness and  industry  including  construc- 
tion firm^  or  engage  in  nontechnical 
writing.  ' 

^Places  of  Employment 

About  3,500  persons  worked  as 
anthropologists  in  1976.  About  four- 
fifths  of  all  anthropologists  work  in 
colleges  and  universities.  The  Feder- 
al Government  employs  a  small  but 
growing  number,  chiefly  in  museums, 
national  parks,  the  Bureau  of  Indian 
Affairs,  the  Army  Corps  of  Engi- 
neers, and  technical  aid  programs. 
State  and  local  government  agencies 
emplby  anthropologists,  usually  for 
museum  work  or  health  research. 
Some  work  as  consultants  in  private, 
community,  or  overseas  develop- 
^jnent  organizations. 

Training,  Other,  Qualifications, 
and  Advancement  : 

Students  who  want  tb  become  an- 
thropologists should  obtain  the  Ph. 
D.  degree.    College  graduates  with 
bachelor's  degrees  often  get  tempKJ- 
rary  positions  and  assistantships  in 
graduate  departments  where  they  are 
working  for\advanced  degrees.  A* 
master's  degree,  plus  field  experi- 
ence, is  sufficient  for  many  beginning 
professional  positions,  but  promotion 
to  top  positions  generally  is  reserved 
for  individuals  who  have  a  Ph.  D.  t 
degree.  Many  colleges  and  universi-^*^ 
ties  require  a  Ph.  D.  degree  for  per-: 
manent  teaching  appointments.  Per- 

: ' 


sons  ^4th  a  master's  or  bachelor's 
degree  in  atithrop>ology  may  be  hired 
as  gov&mn^nt  social  science  analysts 
or  placed  in  managerial  positions;  by 
private  employers.  \ 

A  student  interested^  in  studying 
anthropology  should  have  a  strong 
background  'in  the  social  and  phys- 
ical sciences.  Mathematics  is  helpful, 
since  statistical  and  computer  meth- 
ods are  becoming  more  widely  used 
for  research  in  this  field.  Undergrad- 
uates may  begin  their  field  training  in 
archeology  by  arranging,  through 
their  university  departments,  to  ac- 
company expeditions  as  laborers  or 
to  attend  field  schools  established  for 
training.  They  may  later  become  su- 
pervisors in  charge  of  the  digging  or 
collection  of  material  and  finally  may 
direct  a  portion  ,  of  the  work  of  the 
expedition.    Ethnologists  and  lin- 
guists usually  do  their  fieldwork  in- 
dependently.   Most  anthropologists 
base  their  doctoral  dissertations  on 
data  collected  through  field  research; 
thipy  are,  therefore,  experienced) 
fieldworkers  by  the  time  they  earn 
the  Ph.  D,  degree. 

Nearly  300  colleges  and  universi- 
ties have  bachelor's  degree  programs 
>  in  anthropology;  some  130  offer  mas- 
ter's degree  programs  and  about  80, 
doctoral  programs.  The  choice  of  a 
gradu^e  school  is  very  important. 
Students  interested  in  museum  work 
should  select  a  school  which  is  asso- 
ciated with  a  museum  that  has  an- 
thropological collections.  Similarly, 
those  interested  in  archeology  should 
choose  either  a  university  that  offers 
opportunities  for  summer  experience 
in  archeological  fieldwork,  or  attend 
an  archeological  field  school  else- 
where during  summer  vacations. 

Anthrxipologists  should  have  spe- 
cial interest  in  natural  history  and 
social  studies  and  enjoy  reading,  re- 
search, and  writing.  Traveling  to  re- 
mote areas,  working  in  an  uncom- 
fortable climate,  and  living  in 
primitive  housing  are  sometimes  nec- 
essary. 

Anthropologists  work  with  ideas 
and  have  the  opjj^rtunity  for  self-ex- 
^pression.  The^  should  be  able  to 
work  independently  and  with  detail. 

(For  information  on  advancenaent, 
see  the  Handbook  statement  on  Col- 
lege and  University  Teachers.) 
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Employment  Outlook 

Employ'irlent  of  anthropologists  is 
.expected  t^Q^'crease  abdut  as  fast  as 
the  average  for  all  occupations.  Most 
new  jobs  are  expected  to  be  in  pri- 
vate inckistry,  the  EederaL  Oov^car 
ment,  m^tal  and  p'u))tic  health  agen- 
ci.&s,  and  urban  planning 
departments  of  city  governments. 
College-  and  university  teaching, 
which  will  remain  the  largest  area  of 
employment  for  anthropologists,  is 
likely  to  have  lit^^growth  due  to  the 
•  projected  slowdown  in  college  en- 
rollnients. 
^The  number  of  qualified  ;anthro- 
.  pologists  seeking  to  enter  the  Heidi 
will  likely  exceed  available  positions. 
As  a  result^  doctorate  holders  m^y 
fact  keen  competition  through  the, 
mid-1 980's,  particularly  for  jobs  in 
colleges  and  universities.  Graduates 
with  only  bachelor's  and  master's  de- 
grees are  expected  to  face  very  keen 
competition,  although  they  may  be 
preferred  for  some  nonacademic  po- 
sitions. Some  teaching  positions  may 
be  available  in  junior  colleges  or  hig^ 
schools  for  those  who  meet  state^er^ 
tification  requirements. 


Earnings  and  Working  " 
Conditions 

Starting  salaries  for  anthropolo- 
gists with  a  Ph.  D,  degree  were  gener- 
ally about  $16,000  a  year  in  19?6. 
Most  experienceti  anthropologists 
earned  between  $17,000  and 
$27,000  a  year,  according  to  limited . 
data  available.  In  general,  salaries  of 
experienced  anthropologists  are  a  lit- 
tle IfisS^than  the  average  for  all  social 
science  professional  workers. 

In  the  Federal  Government,  an- , 
thropologists  having  a  bachelor's  de- 
gree could  begin  as  trainees  at 
"$9,303  or  $11,52^  a  year  in  1977, 
depending  upon  the  applicant's  aca- 
demic record.  The  starting  salary  for 
those  having  a  master's  degree  was 
$14,097  a  year,  for  those  having  a 
Ph.  D.,  $1^,056,  Anthropologists  in 
the  Federal  Government  averaged 
around  $23,800  in  1977. 

Many  anthropologists  in  colleges 
and  universit'ifes  supplement  their 
regular  salaries  with  earnings  from 
other  sources  such  as  summer  teach- 
ing and  research  grants. 


Anthropologists  sometimes' are  re- 
quired to  do  fieldwork  under  adverse 
weather  conditions.  They  also  must 
adlapt  them$^ves  to  cultural  environ- 
ments which  are  materially  and  so- 
cially different. 

Sources  of  Additional 
Information 

FoT  information  about  employ- 
ment opportunities  and  schools  that 
offer  graduate*  training  in  anthro- 
pology, contact: 

The  American^  Anthropological  Association, 
1703  New  Hampshire  Ave.  NW.,  Wash- 
ington^  D.C.  20009. 

Re'^rCfieological  Institute  of  America,  260 
W.  Broadway,  New  York,  N.Y.  10013. 


ECONOMIStI 

(D.O.T.  050.088  and  .118) 

Nature  of  the  Work 

Economists  are  concerned  with 
how  to  utilize  scarce  resources  such 
as  \an%  raw  materials,  and  human 
resources  to  provide  goods  and  ser- 
vices for  society.  Economists  analyze 
the  relationship  between  the  supply 


and  dtinand  of  goods  and  services 
and  study  how  they  are  produced,  * 
distributed,  and  consumed.  Some 
economists  are  concerned  with,  spe- 
cific fields  such  as  farm,  wage,  tax, 
and  tariff  problems  and  policies, 
while  others  attempt  to  develop  theo- 
ries explaining  the  causes  of  employ- 
ment and  unemployment  or  inflation. 
Most  economists  analyze  and  inter- 
pret a  wide  variety  of  economic  data 
in  the  course  of  their  work, 

Economists  in  colleges  and  univer-^ 
sities  are  engaged  primarily  in  teacFuE 
ing-^the  theories,  principles,  an« 
.methods  of  economics.  In  addition, 
economics  faculty  members  often 
are  involved  in  research,  writing,  an<t. 
other  nonteaching  activities.  They:, 
frequently  act  as  consultants  to  busi-  ^ 
ness  firms,  government  agencies,  or 
individuals. 

Economists  in  government  collect 
and  analyze  data  and  prepare  studies 
used  to  assess  economic  conditions 
and  the  need  for  changes  in  govern- 
ment policy.  Most  govefj^iv^TCPnt 


economists  are  in  the  fields  <jr^?gri 
culture,  forestry,  business, ^finance, 
labor,  transportation,  or  internation- 
al trade  and  development.  For  exam- 
ple»  economists  in  the  U.S.  Depart- 
ment of  Commerce  study  domestic 
production,  distribution,  and  con- 
sumption 0^  commodities  or  services; 
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in  the  Federal  Trade  Commission, 
economjsts^  prepare  economic  evi- 
dence or  industry  analyses  to  assist  in 
enforcing  Federal  statutes  desisned 
(^o  eliminate  t/nfair,  deceptive,  ormo- 
nopolistic  practices  ip  interstate 
commerce;  economists  in  the  Bureau 
of  Labor  Statistics  assist  in  survey 
planning  and  analyze  data  on  prices, 
wagqs,  empIoymenlTand  productiv- 
ity. 

Econonrfsts  who  ^ork  for  business 
firms  provide  management  with  in- 
formation to  make  decisions  on  mar- 
keting and  pricing  of  company  pr6d- 
ucts;  analyze  the  effect  of 
government  policies  on  business  or 
international  trade;  or  look  at  the  ad- 
viil^bility  of  adding  new  lines  of  mer- 
chandise, opening  new  branch  opera- 
tions, or  otherwise  expanding  the 
company's  busfness.  Business  econo- 
*  mists  working  for  firm/that  carry  on 
extensive  operations  abroad  may  be 
asked  to  prepare  short-  and  long- 
term  forecasts  of  foreigW  economies 
as  well  as  forecasts  of  the  U.S.  econ- 
omy: 

PItees  of  Employment 

Economics  is  the  largest  social  sci- 
ence field.  About  115,000  persons 
worked  as  economists  in  1976,  ex- 
cluding those  teaching  in  secondary 
schools.  Abopt  3  out  of  4  of  these 
jobs  are  in  private  jndustry  or  re- 
search organizations.  Important  em- 
ployers of  economist  include  manu- 
facturing firms,  banks,  insurance 
companies,  securities  and  investment 
companies,  and  management  con- 
sulting firms.  Colleges  and  universi- 
ties employ  about  LO  percenV^bf  the 
Nation's  economists  while  govern- 
ment agencies,  primarily  Federal, 
employ  ai^other  10  percent.  Some 
economists  run  their  own  consulting 
businesses. 

Economists  work  in  all  large  cities 
and  university  towns.  The  largest 
nuiAber  are  in  the  New  York  Crty 
and  the  Washington,  D.C.  metropol- 
itan areas.  Some  work  overseas, 
mainly  for  the  U.S.  Department  of 
State  including  the  Agency  for  Inter- 
national Development. 

Training.^ Other  Qualificalions, 
and  Advancement 

Economists  must  have  a  thorough 
understanding  of  econofnic  theory 


and  of  mathematical  methods  of  eco- 
nomic analysis.  Sipce  many  begin- 
ning jobs  for  economists  in  govern- 
ment and  business  involve  the 
collection  and  compilation  of  data,  a 
thorough  knowledge  of  basic  statisti- 
cal procedures  is  required.  In  addi- 
tion to  coufses  in^iacroeconomics, 
microeconomics,  econometric;^,  and 
business  and  economic  statistics, 
training  in  V^mputer  science  is  highly 
recommended. 

f  At  the  undergraduate  level, 
courses  in  one  or  itiore  of  the  follow- 
ing subjects  also  are  valuable:  busi- 
ness cycles;  economic  and  business 
history; 'economic  development  of 
selected  areas;  money  and  banking; 
international  ^economics;  public  fi- 
.  nance;  industrial  organization;  labor 
economics;  comparative  economic 
systems,  economics  of  national  plan- 
ning; urban  economic  problems  and 
policies;  marketing  principles  and  or- 
ganization; consumer  analysis;  or- 
ganizational behavibf;  and  business 
law. 

A  bachelor's  degree  with  a  major 
in  economics  is  sufficient  for  many 
beginning  research,  administrative, 
management  trainee,  and  business 
sales  jobs.  However,  graduate  train- 
ing increasingly  is  required  for  ad- 
vancement to  more  responsible  posi-. 
tions  as  economists.  Areas  of 
specialization  at  tbe  graduate  level 
include  advanced  economic  theory, 
comparative  economic  systems, /land 
planning,  econometrics,  economic 
development,  economic  history,  en- 
vironmental and  natural  resource 
economics,  history  of  economic 
thought,  industrial  organization,  in- 
stitutional economics,  international 
ecojiomics,  labor  economics,  mone- 
tary economics,  public  finance,  re- 
gional and  urban  economics,  and  so- 
cial policy.  Students  should  select 
graduate  schools  strong  in  specialties 
in  which  they  are  interested.  Some 
schools  help  graduate  students  find 
part-time  employment  in  nearby  gov- 
ernment or  private/organizations  en- 
gaged in  economic  research  where 
students  may  gain  valuable  experi- 
ence. 

In  the  Federal  Government,  candi- 
dates for  entrance  positions  must 
have  a  minimum  of  21  semester 
hours  of  economics  and  3  hours  of 
statistics,  accounting,  pr  calculus. 


A  master's  degree  generally  is  the 
minimum  requirement  for  a  job  as  a 
college  instructor  in  many  junior  col- 
leges and  small  4-yedr  schools.  In 
many  large  colleges  and  universities, 
completion  of  all  the  requirements 
for  a  Ph.  p.  degree,  except  the  disser- 
tation, is  necessary  for  appointment 
as  a  teaching  assistant  or  instructor. 
The  Ph.  D.  degree  usually  is  required 
for  a  professorship  and  almost  always 
is  necessary  to  gain  tenure. 
I  In  government,  industry,  research 
(l^^aiiizati'ons,  and  consulting  firms, 
6|dbn6mists  who  have  a  graduate  de^- 
gree  usually  can  qualify  for  more  re- 
sponsible research  and  'adminfstra- 
tive  positions.  Experienced  business 
economists  may  advance  to  manage- 
rial or  executive  positions  in  banks, 
industrial  concerns,  trade  associ- 
ations and  other  organizations  where 
they  formulate  practical  business  and 
administrative  policy. 

About  1 ,500  colleges  and  universi- 
ties offer  bachelor^s  degree  programs 
in  economics;  about  230,  master's; 
and  about  120»  doctoral  programs. 

Persons  who  consider  careers  a$  ' 
economists  should  be  able  to  work 
accurately  and  in  detail  since  much 
time  is  spent  on  osireful  analysis  of 
data.  Frequently,  the  abihty  to  wor^ 
as  part  of  a  team  is  required.  EcqHo- 
mi&ts  must  be  objective  in  their  work 
and  be  able  to  express  themselves 
effectively  both  orally  and  in  writing. 

-  Employment  Outlook 

Employment  of  economists,  is  ex- 
pected tOfgrow  faster  than,  the  aver- 
age for  all  occupations  through  the 
mid-1980's.  However,  most  openings 
will  result  from  deathsT  retirements, 
and  other  separations  from  the  labor 
force. 

Private  industry  and  business  will 
contin^ie  to  provide  the  largest  num- 
ber of  employment  opportunities  for 
economists  because  of  the  increa^ng 
complexity  of  the  domestic  and  inter- 
national economies  and  the  in- 
creased reliance  on  quantitative 
methods  yOf  analysing  bi^sinessi 
trends,  forecasting  sales,  and  plfitfv 
ning  purchases  and  production  op- 
erations. Employers  will  seek  those 
well-trained  in  econometrics  and  sta- 
tistics. In  addition,  the  increasing 
need  for  business  economists  to  assist 
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/  lawyers,  accountants,  engineers,  knd 
bther  professionals  in  solving  prob- 
lems should  stimulate  employment 
growth.  Employment  of  economists 
in  State  and  local  government  agen- 

.  cies  is  expected  to  increase  because 
of  the  growing  responsibilities  of  lo- 
>-  cal  governments  in  areas  such  as 
housings  transportation,  environment 

.  and  natural  resources,  health,  and 
employment  development  and  train- 
ing. Employment  of  economists  in 
the  Federal  Government  is  expected 
to  rise  slowly— in  line  with  (he  rate  of 
growth  projected  fof  the  Federal 
!i^ork  force  as  a  whole.  Colleges  and 
i  universities,  the  traditional  employer 
of  many  highly  qualified  economists, 
are  not  expected  to  significantly  in- 
crease employment;  As  a  result, 
many  such  economists  may  seek  non- 
academic  positions.  ^ 

Persons  who  graduate  with  a 
bachelor's  degree  '  in  economics 
through  the  mid-1980's  are  likely  to 
face  keen  competitiqn  for  jobs  as 
economists.  However,  many  of  these 
degree  holders  will  find  empk»yment 
in  government,  industry,  and  busi- 
ness as  management  or  sales  trainees, 
or  as  research  assistants.  Candidates 
who  hold  njaster's  degrees  in  eco- 
'nomics  face*very  strong  competition 
for  teaching  positions  in  colleges  and 
universities,  but  they  should  fipd 
good  opportunities  for  administra- 
tive, research^  and  planning  positions 
in  private  industry  and  government. 
Ph.  D.'s  are  likely  to  face  domppti- 
tion  for  academic  positions,  although 
those  graduating  from  high-ranking 
universities  shoulti  have  an  advan- 
tage. Ph.  D.'s  should  have  favorable 
opportunities  in  government,  indus- 
tryr  research  organizations,,  and  con- 

/dulting  firms. 

^  Economists  specializing  in  the  en^«^ 
vironment,  energy  and  natural  re- 
sources, health,  and  transpartation 
are  expected  to  Have  good-job  oppor- 
tunities. However,  since  practicing 
economists  *may  shift  from  one  spe- 
cialtyto  another,  fields  of  specializa- 
tion offering  favorable  job  opportu- 
nities may  change  over  short  periods 
of  time:  A  strong  background  in  eco- 
nomic theory  and  ecpnometrics.  pro- 
vides the  tools  for  acquiring  any  spe- 
cialty within  the  field. 


Earnings 

According  to  the  1975-76  College 
9  Placement  Council  Salary  Survey, 
bachelor's  degree  candidates  iti  the 
social  sciences  received  offers  aver- 
aging around  $10,000  a  yean^mds- 
ter's  degree  candidates  in  the  social 
sciences,  around  $12,000;  bachelor's 
degree  candidates  offered  positions 
in  the  field  of  finance  and  economics, 
around  $10,600:  . 

According  to  an  American  Eco- 
nomic Association  surVey,  average 
salary  offers  made  to  new  Ph.  D.'s  for 
the  academic  year  1975-76  were  as 
follows:  in  colleges  and  universities^ 
around  $  1  3 , 1 00  to  $  1 4,^600  for  the  9- 
month  academic  year;  in  business 
and  industry,  $18,000  a  year;  in 
banking  and  finance,  $  1 7,775  a  year; 
in  consulting  and  research,  $  1 7,500  a 
year;  in  the  Federal  Gpvernment, , 
$18,|^50  a  year;  and  in  State  and  lo- 
cal government,  $15,500  a  year.  Av- 
erage salaries  of  economists  em- 
ployed in  colleges  and  universities 
for  the  academic  year  1975-76  were 
as  follows:  for  professors,  about 
$25,400;  for  associate  professors, 
about  $18,700;  for  assistant  profes- 
sors, about  $15,300;  and  for  instruc- 
tors, about  $12,100.         P  \, 

Economists  who  hs^ve  ja  Ph.  D. 
generally  are  ^aid  higher  salaries 
than  those  who|  have  lesser  degrees 
and  similar  experience.  A  substantial 
number  of  economists  supplement 
their  salaries  by  consulting,  teaching, 
and  research  activities.  In  general, 
salaries  of  experienced  economists 
are  much  higher  than  the  average  for 
all  nonsup^visory  woqk^sin  private 
industry,  except  ^rming.^^ 

The  Civil  Service  Commission  rec- 
^nizes  education  and  experience  in 
certifying  applicants  *  for  entry  level 
positions  in  the  Feaeral  Government. 
In  general,  the  entrance. salary  for 
economists  having  a  bachelor's  de- 
gree was  $9,303  a  year  in  1977;  how- 
ever, those  with  supprior  academic 
records  could  begin  at  $1  1,523. 
Those  having  a  master's  degree  could^ 
qualify  for  positions  at  an  annual  sal- 
ary of  $14,097,  -while  those  with  a 
Ph.  D.  could  begin  at  $17V056. 
Edpnomists  in  the  Federal  Govern- 
ment averaged  around  $25,100  ip 
1977.  Economists Avork  in  many  gov- 


ernment agencies,  primarily  in  the 
Departments  of  State,  Treasury, 
Army,  Interior,  Agriculture,  Com— 
m^ce.  Labor,  Health,  Education, 
and  Welfare,  Housing  and  Urban  De- 
velopment, and  Transportation, 

Spurcet  of  Additional 
Information 

For  information  on  job  openings 
for  economists  with  graduate  degrees, 
and  on  schools  offering  graduate 
training  in  economics,  contact: 

American  Economk.  Association,  1313  21st 
Aveni]r-<(wth,  Nashville,  Tenn.  37212. 
For  addidoKal  information  on  ca* 
reers  in  business  economics^,  contact:^ 

National  Association  of  Business  Economists, 
28349  Chagrin  Blvd.,  Suite  201,  Oeve* 
land,  Ohio  44122. 


GEOGRAPHERS 

(D.O.T.  017.281,  029.08¥,~and 
059.088) 


Natura  of  tha  Work 

Geographers  study  the  spatial 
characteristics  of  the  earth — and  all 
that  is  found  on  it.  Such  studies  help 
to  explain  changing  patterns  of  hu- 
man settlement — where  people  live, 
why  they  are  located  there,  and  how 
they  earifa  living. 

Geographers  are  involved  in  a  vari* 
ety  of  activities.  Most  are  college  or 
university  teachers;  others  are  in- 
volved in  research,  writing,  and  other 
nonteaching^ activities.  Their  re- 
search ^Includes  the  study-  and  analy- 
sis of  the  distribution  of  land  forms, ^ 
climate,  soils,  vegetation,  miner|il, 
water,  and  human  resources.  They 
also  analyze  the  distribution  and 
structure  of  political  organizations,  - 
transportation  systems,  mark^ing 
systems,  urban  systems,  agricuAlure, 
and  industry.  Many  geographers 

spend  considerable  time  in  field  

studyJ\ising  surveying  and  mettbro- 
logicau  instruments.  They  analyze 
maps,yaerial  photographs,  and  data 
transmitted  by  remote  sensing  equip-  . 
ment  on  satellites,  and  apply  ad-  ~ 
vanced  statistical  techniques  in  their 
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mm  geographers  speciaiiz*  in  making  maps.. 


work.  Some  gepgraphers  also  con- 
struct ifiaps,  graphs,  and  diagrams. 

Economic  geographers  deal  with 
the  geographic  distribution  of  eco- 
nomic activities — including  manu- 
facturing, miq^g,  agriculture,  trade, 
and  comnlunications.  Pglitical  geog- 
raphers study  the  relationship  of  geo- 
graphic conditions  to  political  affairs. 
Urban  geographers  study  cities  and 
their  problems  and  make  recommen- 
dations about  community' planning 
and  development,  including  housing, 
transportation,  aiid  industrial  plant 
sites.  (See  sjtatempnt  on  Urban  Plan- 
ners elsewhere  in  th/  Handbook.) 
The  physical  characteristics  and  pro- 
cesses affecting  the  earth  are  the 
concerns  of  physical  geographers. 
Typically,  they  specialize  in  a  par- 
,  ticular  branch  of  physical  geography 
such* as  hydrology — the  study  of  wa- 
ter and  its  effects,  or  geomorphology, 
which  is  the  study  of  land  forms.  Re- 
gional geographers  study  the  physical, 
economic, ^political,  and  cultural 
characteristics  of  a  particular  region 
or  area,  which  may  range  in  size  from 
a  river  basin  or  an  island,  to  a  State, 
a  country,  or  even  a  continent.  Car- 
tographers compile  and  interpret 
(lata  and  design  and  construct  maps 
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and  charts.  They  also  conduct  re- 
search in  surveying  and  mapping 
techniques  and  procedures.  A  grow- 
ing number  of  medical  geographers 
are  concerned  with  tlje  geographic, 
aspects^  of  humanrliealth,  problems 
and  planning  of  Ijealth  services.  They 
study  the  effect  of  the  natural  envi- 
ronment on  health,  including  such 
factors  as  climate,  vegetation,  miner- 
al traces  in  water,  and  atmospheric 
pollution,  as  well  as  the  geographic 
distribution  of  human  health  prob- 
lems and  health  care  facilities. 

Formal  training  in  geography  pro- 
vides the  backgrourtd  for  a  wide 
range  of  jobs  requiring  expertise  ifi 
environmental  resources  and  plan- 
ning, research  methods,  and  a  variety 
of  other  areas.  ExaH^les  of  such  jobs 
are  aerial  photo  ifmrpreter,  clima- 
tologist,  community  •  development 
specialist,'^&cologist,  intelligence  ana- 
lyst, map  analyst,  land  economist, 
marketing  analyst,  regional  p^lanner, 
research  analyst,  site  researcher,  and 
transportation  planner.  Jobs  such  as 
these  generally  require  knowledge 
not  onl^  of  geography,  but  of  other 
disciplines  as  well.  Particularly  useful 
combinations  include  geography  and 
economics,  political  science,  sociol- 

{ 


ogy,  anthropology,  or  urban  plan- 
ning. 

Places  of  Employment 

About  ip,000  persons  worked. as 
geographers  in  1 976,  excluding  those 
teaching  in  secondary  schools. 

.Colleges  and  uniVersities  employ 
about  three-fifths  of  all  geographers. 
However,  ihe  Federal  Government  is 
\  an  important  emplo^j^  of  geogra- 
phers, and  many  work  m  ^he  Wash- 
ington, D.C.  area.  For  these  geogra- 
phers, employed  mostly  by  m£|pping 
and  intelligence  agencies,  skills  in 
cartography,  aerial  photograph  inter- 
pretation,^ and  remote  sensing  are  im- 
portant. 

The  principal  Federal  employers 
are  the  Departments  of  Oefense,  In- 
terior* Commerce,  and  Agriculture. 
Other  agencies  include  the  Depart- 
ments of  State;  Transportation;  and 
Health,  Education,  and  Welfare;  and' 
the  Environmental  Protection  Agen- 
cy (EPA),  National  Aeronautical 
and  Space  Administration  (NASA), 
Energy  Research  and  Development 
<^  Agency.(ERDA),  and  Central  Intelli- 
gence Agency  (CIA). 
^  State  and  local  governments  em- 
ploy a  growing  number  of  geogra- 
phers, mostly  on  city  and  State  plan- 
ning and  development  commissions, 
a  Private  industry  employs  a  small 
but  growing  number  of  geqgraphers 
involved  in  research,  planning,  and 
location  analysis.  Most  work  for  text- 
book and  map  publishers,  travel 
agencies,  manufacturing  finns,  real 
estate  developmenr  corporations,  in- 
surance CompgJt^s,  communications 
and  transportation  firms,  or^^ain 
stores.  Others  work  for  scientifici[( 
foundations  and  research  organiza- 
tions, or  run  their  own  research  or 
consulting  business.  / 

-Training,  Other  Qualifications, 
and  Advancement 

The  minimum  educational  require- 
ment for  beginning  positions  in  geog- 
raphy in  government,  industry,  *or 
secondary  schools  usu^ll}^'  is  a  bache- 
lor*s  degree  with  a* major  in  the  fi^ld. 
Bachelor*s  degree  holders  would  find 
it  helpful  to  have  training  in  a  spe- 
cialty such  as  cartography,  aerial 
photograph  or  remote  sensing  data 
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interpretation,  statistical  analysis,  or 
\  environmental  analysis. 

A  master's  degree  usually  is .  the 
minimum  requirement  for  the  posi- 
tion of  CO  line  instructor,  and  is  im- 
portant for  advancement  in  business 
and  government/ In  many  colleges 
and  universitieSt^however,  a  Ph.  "D. 
degree  usually  is  required  fpr  a  pro* 
fessorship  ana  often  is  necessary  to 
gain  tenure.  The  Ph.  D,  degree  often  ' 
is  necessary  for  senior  level  planning, ' 
research,  and  administrative  ^si- 
tions  in  government,  industry,  re- 
search organizations,  and  consulting 
firms.  ^ 
*  In  the  Federal  Government,  geog- 
raphers generally  must  have  a  mini- 
mum of  24  semester  hours  ip  geogra- 
phy or  related  fields.  Requirements 
may  vary  for  certain  specialties  such 
as  cartography. 

About  400'  colleges  and  universi- 
ties offered  programs  in  geography  in 
19'/6.  Undergraduate  stu^y  provides 
a  general  introduction  to  the  field  of 
geography  and  often  includes  field 
study.  Research  methods  and  writing 
skills  also  are  taught.  Typical  courses 
offered  are  physical  geography,  cul- 
tural geography,  climatology  and  me- 
teorology, economic  geography,  po- 
litical geography,  urban  geography, 
and.  quantitative  methods^  geogra- 
phy.'Gourses  in  cartography,  remote 
sensing,  historical  geography,  ecol-^ 
ogy,  natural  resource  planning,.so6ia] 
geography,  gedgraphy  of  transporta- 
tion, geographic  aspects  of  pollution, 
and  geography  of  various  regions 
also  are  offered.  Geography  majors 
should  take  fippropriate  electives  in 
other  departments..  For  example, 
courses  in  economics,  architecture, 
urban  planning,  and  urban  and  rural 
sociology  are  important  for  planners; 
courses  in  drawing,  design,  computer 
science^^and  mathematics  are  impor- 
tant forS^rtographers;  and  courses  in 
physics,  botany,  and  geology  are  im- 
portant for  physical  geographers. 

In  1976,  about  ISO  institutions  of- 
fered master's  degree  programs;  55 
offered  Ph.  D.  programs.  Applicants 
,are  required  to  have  a  bachelor's  de^ 
gree  in  any  of  the  social  or  physical 
sciences  with  a  substantia]  back- 
ground in  geography.  Rcquiremo<^s 
for  advanced  degrees  include  fielcK 
and  laboratory  work  as  well  as  ad- 
•ivanced  classroom  study  in  geography 


and  preparation  of  a  thesis.  Many 
graduate  schools  also  require  course 
work  in  advanced  mathematics,  sta- 
tistics, and  computer  science  be- 
cause of  the  increasing  emphasis  on 
these  ad^as  in  the  field.  A  language 
may  bjr  required  for  those  students 
who  plan  to  enter  the  field  of  foreign 
regional  geography. 

Students  should  select  graduate 
schools  that  offer  appropriiate  areas 
iof  ^specialization  arfd  gooi  research 
opportunities  in  nearby  libraries,''ar- 
chives,  laboratories,  and  field  sta- 
tions. Employment  often  is  available 
at  area  government  agencies  or  re- 
search, scientific,  or  industrial  firms. 

Persons  .who  want  to  become  geog- 
raphers should  enjoy  reading,  study- 
ing, and  research  because  they  must 
keep  abreast  of  developments  in  the 
field.  Geographers  must  work  with 
abstract  ideas  and  theories  as  well  as 
do  practical  studies.  They  also  must 
^  be  able  to  work  independently  and 
communicate  their  ideas  orally  and 
in  writing. 

.   '  V 
Employment  Outlook 

Employment  of  geographers  is  ex- 
pected to  grow  faster  than  the  aver- 
age for  all  occupations  through  the 
mid-1980*s.  However,  most  openings 
are  likely  to  result  from  deaths,  re- 
tirements, and  other  separations 
from  the  labor  force. 

Little  growth  ijs  anticipated  in  col- 
lege and  university  teaching,  the  tra- 
ditional employer  of  many  highly 
qualified  geographers;  as  a  result, 
many  fuglr^ograpl^^rs  may  seek 
nonacademic  positions.  Many  oppor- 
tunities are  becoming  available  in  the 
fields  dfheafth  services  planning  and 
environmental  management  and 
planning,  including  such  areas  as 
land  and  water  resources  planning 
and  flood  management*  Significant 
growth  in  the  number  of  jobs  requir- 
ing knoAvledge  of  remote  sensing, 
cartography,  and  climMology  also  is 
expected.  The  Federal  Government 
will  need  additional  "personnel  to 
<vork  in  programs  such  as  health 
planning,  regional  development,  en- 
vironmental quality,  and  intelligence. 
Employment  of  geographers  in  State 
and  local  government  is  expected  to 
expand,  particularly  in  areas  such  as 
health  planning,  con^rva^ion,  envi- 
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ronnierital  quality,  highway  planijing. 
and  city,  community,  and  regional 

•  planhiijig  and  development.  Private 
industry  is  expected  to  hire  increas- 
ing n\imbers  of  geographers  for  mar- 
ket research  and  location  analysis. 

TheJemployment^outlook  for  geog- 
raphers with  the  Ph.  D.  is  expected  to 
be  favorable  through  the  mid-1980*s 
for  rekearch  and  administrative  posi-  • 
tions|  in  government,  industry,  re-. 

'-search  organizations,  and  consulting  ^ 
"fiirml  Ph.  D.  's  may  face  competition 
fqr  academic  positions,  althoiigh 
thbse  graduating  from  high-ranking 
uri^iversities  should  have  an  advan- 
tage. Thrfsc  with  the  master's  degree 
ate  likely  to  face  competition  for 
academic  positions,  but  should  have 
good  opportunites  for  planning  and^ 
marketing  positions  in  government 
and  industry. 

Graduates  -with  a  bachelor's  de- 
gree in  geography  are.  expected  to 
face  competition  for  jobs  as  geogra- 
phers. Some  may  find  jobs  as  cartog-^ 
raphers,  climatologists,  or  intelli- 
gence analysts,  wliile  many  of  these 
degree  holders  may  find  employment 
in  Rovernnwnt  and  industry  as  man- 
agementlrainbes,  research  assistantiB, 
or  adminis^tive  assistants.  Others 
may  obtain  elt^ployment  as  research 
or  teaching  assistants  in  educational 
institutions  while  studying  for  ad- 
vanced degrees,  Somie  bachelor's  de- 
gree holders  teach  at  the  high  school 
level,  although  in  3ome  States  the 
master's  degree  is  becoming  essential 
for  high  school  teaching  positions. 
Others  earn  library  science  degrees 
and  become  map  librarians. 

'^^      Earnings  and  Working  ^ 
'  Condltlona 

AccQ^ing  to  the  1975-76  College 
Pla^menjr  Council  ^Salary  Survey, 
bachelon's  degree  candidates  in  the 
social  sciences  received  offers  averr 
aging  around  $10,C90  a  year;  mas- 
ter's degree  candidates  in  the  social 
sciences,  around  $12,000, 

Acco/ding  to  an  Association  of 
American  Geographefs  survey.  Ph. 
D.'s  with  no  teaching  experience 
earned  starting  salaries  *  between 
$.12,000  and  $14,€00  for  the  aca- 
demic year  19ZS-7^,  while  the  av^- 
iage  salary  pf  geographers  employed 
in  x^blleges  and  universities  was 
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$  1 9;000. /Salaries  of  geographers  in 
planning  positions  in  business  and  in- 
dustry are  comparable  jto  those  in  the 
Federal  Government. 

Geographers  in  educational  insti- 
tutions usually  have  an  opportunity 
to  enrh  income  from  other  sources, 
such  as  eotiBUlting  Work,  special  re- 
search, and  publicatioo  of  books  and 
articles.  In  general,  salaries  of  experi- 
enced geographers  are  higher  than 
the  average  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming. 

^The  Civil  Service  Commission  rec- 
^^Hpizes  education  and  experience  in 
^Wnifying  applicants  for  entry  level 
positions  in  the  Federal  Government. 
In  general,  geographers  in  the  Feder- 
al Government  with  the  bachelor's 
degree^nd  >^  experience  started  at 
.$9,303  or  $11,523  a  year  in  1977, 
depending  on  their  college  achieve- 
ment. Those  with  a  master's  ciegree 
started  at  $14,097  a  year,  and  those 
with  the  Ph.  D.  at  $17,056.  Geogra- 
phers and  cartographers  in  the  Fed- 
eral Government  averaged  around 
$21,100  in  1977. 

Geographers  sometimes  must  do 
field  work  in  primitive  regions  of  the 
world,  requiring. an  ability  to  adapt  to 
different  social  and  cultural  environ- 
ments. 

Sources  of  Additional  ^ 
Infoilfnation 

For  additional  information  on  ca- 
reers and  job  openings  for  geogra- 
phers, and  on  schools  offering  var- 
ious programs  in  geography,  contact: 

Association  of  American  Geographers,  1710 
16th  St.  NW..  Washington,  D.C.  20009. 

■  ?  — 

HISTORIANS  • 

p 

(D.O.T.  052.038  and  .088) 

.  Nature  of  the  Work  . 

^  History  is  the  record  of  past 
events,  institutions,  ijdeas,  and  peo- 
ple. Historians  describe  and  analyze 
the  past  through  writinS;^  teaching, 
and  research.  They  relate  the^^r 
knowledge  of  the  past  to  current 
^.^y^ntstn  an  effort  to  explain  the  pre- 
sent. 


Historians'  may  specialist  in.  ,the 
history  of  a  specific  country  or  area, 
or  £ra — ancient,  medieval,'  or  mod- 
ern. They  also  may  specialize  in  the 
^history  of  a  field,  such  as  economics, 
medicine  and  disease,  philosophy,  re- 
ligion, science,  Alture,  military  af- 
fairs, the  labor  movement,  art,  or  ar- 
chitecture. Other  specialties  are 
concerned  with  historic  preservation, 
women,  business,  archives,  quantita- 
tive analysis,  and  the  relationship  be- 
tween technological  and  other  as- 
pects of  hisuirical  development. 

In  this  country,  many  historians' 
specialize  in  the  social  or  political 
history  of  either  the  United  States  or 
moderh  Europe^however,  a  growing 
^number  are  specializing  in  African, 
itin  American,  Asian,  or  Near  East- 
erni^story.  Some  historians  special- 
ize in  pnases  of  a  larger  historical 
field,  such  as  American  Civil 
War.  s 

Most  historians  work  in  colleges 
and  universities  and  are  priritarily 
-concerned  with  teaching.  They  often 
lect^ure,  write,  and  do  research  out- 
side the  academic  setting.  Other  his- 
torians employed  iii  colleges  and  uni- 
versities are  involved  in  research  and 
development,  administration^  and 
otKer  non-teaching  activities.  Some 
specialists,  called  archivists^  work  for? 
museums,  special  libraries,  historical 
societies,,  and  "other  organisations. 
They  collect  historical  documents 
and  objects,  prepare  hist^ilcal  exhib- 
its, and  edit  and  classify  historical 
materials  for  use  in  research  and  oth- 
er activities.  A  growing  number  of 
historians  are  concerned  with  the  in- 


Coll«g«s  and  univ«rtttJ«s  •mploy  about 
70  parcant  of  all  hiatoriana. 


terpretation  and  preservation  of  his- 
toric buildings;  treasures,  docu- 
ments,'and  other  items.  A  few  serve 
as  consultants  to  editors,  publishers, 
and  producers  of  materials  for  radio, 
television,  and  motion  pictures. 
Some  historians  are  administrators  in 
government  ar*T^searchers  who  pre- 
pare studies,^rticles,  and  books  on  . 
their  findings. 

Places  of  Eriiployment ' 

An  estimated  22,500  persons 
worked  as  professional  historians  in 
1976,  excluding  those  teaching  in 
secondary  schools.  Colleges  and  uni- 
versities employ  about  $teventy  per- 
cent of  all  historians.  Historians  also 
work  in  archives,  libraries,  museunUI, 
research  organizations,  historical  so- 
cieties^ publishing  firms,  large  corpo- 
rations, and  government  agencies. 
Historians  employed  in  the  Federal  * 
Governriient  work  principally  in  the 
National  -Archives,  Smithsonian  In- 
stitution, or  in  ^the  Departments  of 
Defense.  Interior,  and  State.  Other 
Federal  agencies  that;empIoy  histori- 
ans include  the  National  Aeronautics 
and  Space  Administratipn,  Central 
intelligence  Agency,  National  Secu- 
rity Agency,  and  the  Departments  of  < 
Agriculture,  Commerce,  Transporta- 
tion, and  Health,  Education  and  Wel- 
fare. A  small  but  growing  number  • 
work  fpr  State  and  local  govern-t 
ments. 

Historians  are  employed  in  virtual-  { 
ly  all  U.S.  institutions  of  higher  edu- 
cation. Most  historians  who  work  for 
the  Federal  Government  are  in 
Washington,  D.C.  Historians  in  oth- / 
er  types  of  employment  usually  work 
in  localities  .having  museums  or  li- 
braries ynth  collections  adequate  for 
historical  research. 

Training,  Other  Qualifications, 
andiAdvancement 

Graduate  education  usually  is  nec- 
essary for  employment  as  a  nistori^n. 
A  master's  degree  in  history  is  the 
mirrimum  requirement  for  the  posT- 
tioa  of  coHege  instructor.  A  Ph.  D. 
degree  usually  is  reqliired  for  a  pjfe- 
fessorship  and  for  administrative  po- 
sitions, and  almost  always  is  neces- 
sary to  gain  tenure. 

While  historians  in  the  Federal 
Government  generally  must  have  24 
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semester  hours  in  history,  require- 
ments may  vary  for  certain  specialists 
;such  as  archivists,  ho  usually  must 
'  have  30  hours  of  graduate  work  in 
history.  Most  historians  in  the  Feder- 
al Government  and  in  nonprofit  or- 
ganizations have  Ph.^D.  degrees,  or 
their  equivalent  in  training  and  expe- 
rience. 

Although  a  bachelor's  degree  with 
a  major  in  history  is  sufficient  train- 
ing for  some  beginning  jobs  in  gov- 
ernment—  either  Federal,  State,  or 
local —  advancement  opportunities 
may  be  jimited  for  persons  without  at 
^       least  a  master's  and  preferably  a  Ph. 
D.  degree  in  history.  Since  beginning 
'  jobs  are  likely  to  be  concerned  with 
collection  and  preservation  of  his- 
^     toric^l  data,  a  knowledge  of  archival 
>v    work  is  helpful. 

Training  for  historians  is  available 
in  many  colleges  and  universities. 
Over  1,250  schools  offer  programs 
-for  the  bachelor's  degree;  about  440, 
the  master's;  and  about  145,  doctor- 
ates, 

V    History  curriculums  in  the  Na- 
tion's colleges  and  Universities  are 
vaiied;  however,  each  basically  pro- 
vides training  in  research  methods, 
writingi^  and  speaking.  These  are  the 
^'^      basfc  skills  essential  for  historians  in 
all  positions.    Quantitative  methods, 
of  analysis,  includiiigr*Aati5Ucal  and 
cdmputcr  tcchniqiiesv  We  in^e^ing* 
ly  important  for  historians;  mafry^ol- 
lege' programs  include  them.  Most 
doctoral  candidates  must  exhibit 
'  v    competence  in  a  foreign  language. 
\.       Historians  spend  a  *^eiii  de^al  of 
V^aiinie  studying,  doing  research,*  writ- 
-  " jn B  papers  and  reports;  and  giving 
|mures  and  presentations.  There- 
fore, they  musgt  possess  analytical 
skiUs  and  the  ability  .to  communicate 
their*  ideas  effectively^ orally  and  in 
'^^riting.    The  ability  to  woflc  both 
'   ,  ;  independently  and  as  part  of  ai  group 
also  is  essential. 

:     Employment  Outlook 

Employment  of  historians  is  ex- 
pected to  grow  more  slowly  than,  the 
average  for  ajl  occupations  through 
<he  mid-19&04.  Job  openings  will  re- 
^sult  chiefly  from  deaths,  retirements, 
and  other  separations  from  the  labor 
;  force.  ^  ■ 


Only  a  small  number  of  historians 
will  be  needed  to  fill  positions  in 
colleges  and  universitfes,  junior  col- 
leges, libraries,  archives,  museums, 
secondarj^  schools,  research  organi- 
zations, publishing  firms,  and  govern- 
ment agencies.  Persons  with  training 
in  historical  specialties  such  as  his- 
toric preservation  and  business  histo- 
ry, in  addition  to  those  well-trained 
in  quantitative  methods  in  historical 
research  are  expected  to  have  the 
most  favorable  job  opportunities. 
Those  who  are  able  to  teach  several 
areas  of  history  should  have  the  best 
opportunities  for  jobs  in  colleges  and 
universities. 

Although  information  is  limited  ooi 
patterns  of  entry  to  the  field,  it  is 
clear  that  the  number  of  per|^ons 
seeking  tp  enter  the  occupation 'will 
greatly  exceed  available  posUions. 
Ail> a  result,  historians  with  a  Ph.  D. 
are  expected  to  face  keen  competi- 
tion for  positions  through  the  mid- 
1980's.  Those  graduating 'from  pres- 
tigious universities  should  have  some 
advantage  in  this  highly  competitive 
situation.  Since  academic  institutions 

-are  the  traditional  employers  df 
many  highly  qualified'  historians  and 
competjtion/or  these  jobs  is  expect- 
ed to  be  particularly  keen,  ni any  Ph. 
D*'s  are  expected  to  accept  part- 
time,  temporary  assignnients  as  in- 

instructors  with  little  or  nor^ope"  of 
gaining  tenure.  Persons  with  the  rtlas- 
ter's'  degree  in  history  will  encounter 
very  keen  competition  for  jobs  as  his- 
torians. However,  some  of  them  will 
find  teaching  positions  in  community 
and  junior  colleges  or  high  schools; 
such  jobs  may  have  State  certifica- 
tion requirements. 

People  with  a  bachelor's  degree  in 
history  are  likely  to  find  yery  liniited 
opportunities  for  employment  as  pro- 
fessional historians.  However,  an  un- 
dergraduate major  in  history  pro- 
vides an  excellent  background^for 
some  jobs  in  international  relations, 
journalism,  and  other  areas, ^Ei  nd  ^ 
continuing  education  in  law,  business 
adminstration,  and  related  dipci-^^ 

^  plines.  Many  graduates  will  find  jbbs 

.in  secondary  schools  or  in  govern- 
ment, business,  and  industry  as  man- 
agement or  sales  trainees,  or  as  re- 
search or  administrative  assistants. 


Earnings 

According  to  the  1975-76  College 
Placement  Council  Survey},  bache- 
lor's degree  candidates  in  the  social 
sciences  received  offers .  averaging 
around  $10,000  a  year;  master's  de- 
gree candidates  in  the  social  scienc- 
es, around  $V2,000. 

According  to  information  from  the  . 
American    Historical  Association, 
large  public  colleges  and  universities 
offered  starting  salaries  ranging  from 
about    $>3-$  15,000    for  academic.: 
year  1975-76.  Smaller  public  iand  pri- 
vate academic  institutions  generally 
•  offered  lower  salartfes.  Full  professors 
and  top  administrators  may  earn 
$25-$30,000  a  year  or  more.  In  gen- 
eral, salaries  of  experienced  histori-^ 
ans  are  higher  "than  the  average  for 
all  ntinsupervisory  worker's  in  private 
industry,  except  farming. 

The  Civil  Service  Commission  rec- 
ognizes education  and  experience  in 
certifying  applicants  for  entry  level 
positions  in  the  Federal  Government. 
In  gene^l,  historians  having'a  bache* 
lor's^degree  could  start  at  $9,303  or 
$1  1,523  a  year  in  1977,  depending 
upon  the  applicant's  academic  rc^c-  >l 
o?d.Startiiig  salaries j^r  those  haying  . 
a  .mast'eV»'s  degree  were  $14,097  a  ,  . 
year,  and  for  those  having  a  Ph.  jp., 
$17,056.  Historians  and  archivists  in 
the  FederarGovcrnnjent  averaged^  ; 
around  $22:400  a  ye^4n  1977.  ^ 

M^ny  historians,  particularly  those, 
in  colletge  teaching,  supplement  their 
income  by  te&ching  sUmmet  classes, . 
writing  bpoks  or  articles,  or  giving 
lectures^ 

Sources  of  Additional 
'  Information 

■  '  <*  . 

Additional  information  on  careers 

and  job  openings  for  historians,  and 

>  on  schools  offering  vafious  programs 

in  history*,, is  available^om: 
,  / 

American  Historical  Association,  400  A  St. 
SEs,  Washington,  D.C.  20003. 

For  information  on  careers  and 
« schools  offering  programs  in  historic 
preservation,  contact: 

National  Trust  for  Historic  Preservation,  740 
Jackson  Place,  N.W..  Washington,  D.C.  " 
20006. 
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Additional  information  on  non- 
teaching,  opportunities  foiL^istorians 
is  available  from: 

Organization  of  American  Hbtonaro^  Indiana 
'      Univeretty,  112  North  Bryan  St,  Bloom- 
tngton,  Ind  47401. 


POLITICAL  SCIENTISTS 

(D.O.T.  05r.p88) 

Nature  of  \hm  Work 

Political  scientists  study  the  func- 
tions and  workings  of  governments, 
•  Many  of  them  specialize  in  a  gehejal  ^ 
area  of  political  science  including  po- 
litical theory,  U.S.  political  institu- 

.  tions  and  processes,  comparative  po- 
litical institutions  and  processes,  or 
international  relations  and  oivaniza^ 
tions.  Some  specialize  in  a  particular 

■  type  of  political  institution -or  in  the 
politics  of  a  specific  er£t. 

Most  political  scientists  teach  in 
colleges  .and  universities  . where  they 

^  ifiay  combine  research,  cojisultation. 
Or  administrative ■  duties  with. teach- 
ing. Some  are  primarily  researchers 
who  survey  public  opinion  on  politi- 
cal questipns  for  private  research  or- 
ganizations, or  study  proposed  legis- 
lation for  Federal,  State,  and  . 
municipal  governments,  legislative 
reference  bi^reaus,  or  congressi'onal 
staffs  and  committees.-  Others  ana- 
lyze the  operations  of  government 
agenpie^,  specialize  in  foreign  affairs, 
or  do  adnvinis^rative  or  research, 
work  for  either  government  or  non- 
government organizations.  Some  po- 
litical scientistsi^erve  as  consultants 
to  political  grou|>s  or  business  Hrms. 

,  Places'of  Employment 

About  14«000  persons  worked  as 
political  scientists  in  1$76,  excluding 
those  teaching  in  secondary  schools. 
About  four-Hfths  work  in  .  colleges 
atid  universities.  Most  of  the  remain- 
der work  in  government,  Manage? 
ment  consulting^  Hrms,  political  or- 
ganisations, research  organization^, 
civic  and  taxpayers  associations,  and 
large  business  firms. 

Political  scientists  can  be  found  in 
nearly  every  college  or  univefsity 
town  since  courses  in  government 


Some  political  sclontltts  turvoy  public  opinton  on  polltl^ljiuottiont  for  privato  re- 
^  toarch  organlzatlont. 


V 


and  political  science  are  taught  in 
almost  all  institutions  of  higher  edu- 
cation. Since  Jhe  national  headquar- 
ters of  many  associations,  unions, 
and  oth^r  organizations^  located 
in  Washington,  D.C.,  tms  area  at- 
tracts a  sizable  ^number  of  political 
scientists  in  research  6r  policy  jobs. 

1  ^St) 


The  Federal  <!ibverhment  employs 
political  scientists  both  domestically 
and  abroad.  Those  on  overseas  as- 
signment work  primarily  for  agencies 
of  the  U.S.  Department  of  State*  such 
as  the  Foreign  Service,  and  the  U.S. 
Agency  for  International  Develop- 
ment. Other  employing  agencies  in- 
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dude  the  U.S.  Information  Agency, 
Energy  Research,  and  Development 
Agency,  Central  Intelligence  Agen- 
cy, and  the  Departments  of  Defense, 
Treasury,  Justice,  and-  Commerce. 
Political  scientists  iti  the  Federal 
Government  primarily  are  concerned 
with  foreign  ^ffairs,  international  re- 
lations, and  inteihgence.  Those  em- 
ployed in  State  and  focal  government 
often  ar^e  concerned  with  the  admiij- 
istration  of  housing,  economic  devel- 
opment^ transportation,  environmen- 
^tal  protecjtipn,  and  health  programs. 
Political  scientists  in  the  business 
world  may  deal, with  marketing,  per- 
sonnel, advertising,  public  relations, 
banking,  finance,  and  consumed  af- 
fairs, y 

'  Training,  Other  Qualifications, 
"  and  Advancement 

< 

Graduate  training  generally  is  re- 
quired for  employment  as  a  political 
scientist.  Completion  of  all  the  re- 
quirements for  the  Ph.  D.  degree  is 
becoming  the»  prerequisite  for  ap- 
pointment to  academic  positions, 
and  almost  always,  is  required  for  on§ 
gain  a  professorsliip  and  tenure. 
The  Ph.  D.  also  is  helpful  for  ad- 
vancement in  government,  industry, 
and  other  nonacademic  areas. 

College  graduates  with  a  piaster's 
degree  can  qualify  for  various  admin- 
istrative and  research  positions  in 
government,  industry,  and  nonprofit 
research  or  civic  organizations.  A 
master's  degree  in  international  rela- 
.tions,  foreign  service,  or  area  study 
(for  example,  Soviet  Government)  is 
helpful  in  obtaining  positions  in  Fed- 
eral Government  agencies  concerned 
y/ith  foreign  affairs.  Intelligence,  for- 
eign affairs,  and.  international  rela- 
tions specialists  in  th6  Federaf  Gov- 
ernriient  generally  must  have  24 
semester  hours  in  political  science,  . 
history,  economics,  or  related  fields. 

People  with  a  bachelor's  degree  in 
political  science  may  qualify  as  train- 
ees in  such  areas  as  managenient,  re- 
search, administration^  sales,  and  law 
enforcement.  Many  students  with  ^ 
bachelor's  degrees  in  political  sci- 
ence go  on  to  study  law,  journalism, 
or  some  specialized  or  related  branch 
of  political  science,  such  as  public 
administration  and  international  re- 
lations. 


In  1976,  about  1,100  colleges  and 
universities  offered  a  bachelor's  de- 
gree in  political  science,  around  270' 
had  master's  programs,  and  about 
115  had  doctoral  programs.  Many 
colleges  and  universities  offer  field 
training  and  internships  that  provide 
experience  in  government  work  or 
teaching. 

Undergraduate  programs  in  politi- 
cal science  include  courses  in  the\ 
principles  of  government  and  poli- 
tics. State  'and  local  government,' 
comparative  studies,  political  theory, 
foreign  policy,  public  administration 
and  policy^  political  behavior,  consti- 
tutional, administrative,  and  interna- 
tional law,  and  many  other  offerings. 
Other  specialized  political  science 
courses  and  seminars  deal  with  the 
problems  of  detente,  politics  of 
growth*  and  technology,  politics  of 
fiealth,  legal  status  of  worfien,  politi- 
cal warfar^in  the  age  of  nuclear  de- 
struction, and  political  culture  and 
.  the  psychological  processes  of  death, 
A  growing  number  of  programs  at^ 
both  the  undergraduate  and  graduate 
levels  offer  courses  in  quantitative 
dnd  statistical  methods,  including  the 
use  of  computers. 

■  .Graduate  students  may  specialize 
in  American  politics,  comparative 
politics,  international  politics,  politi- 
cal behavior^  political  theory,  public 
administration,  urban .  affairs,  public 
^policy,  and  other  areas.  Doctoral 
candidates  often  must  exhibit  com- 
petence in  one  or  . more  foreign  lan- 
guages and  quantitative  research 
techniques.  ^ 

Persons  planning  careers  as  politi- 
cal scientists  should  like  to  work  with 
details.  They  must  be  objective  and 
able  to  work  independently  or  as  part  \ 
of  a  team.  Ability  to  express  them- 
selves clearly,  orally  and  in  writing,  is 
important  to^  political  scientists. 

Employment  Outlook 

Employment  of  political  scientists 
is  expected  to  increase  more  slowly 
than  the  average  for  all  occupations 
through  the  mid-1 980's.  Most  jobs' 
openings  will  result  from  deaths,  re- 
tirements, and  other  separations 
from. the  labor  force.  The  largest  area 
of  employment  will  continue  to  be  in 
college  and  university  teaching. 
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The  number  of  persons  who  gradu- 
ate' with  advanced  degrees  in  politi- 
-cal-science  will  greatly  exceed  avail- 
able job  openings  through  1985.  As 
a  result,  those  with  a  Ph.  D.  face  stiff 
competition  for  positions  through  the 
mid-4980's,  althoiigfr.  Ph.  D.'s  from 
prestigious^  universities  are  likely  "to 
have  an  adwitage.  Many  Ph.  D.'s 
are  expec^fd  to  accept  part-time, 
temporary  assignments  as  instructors 
with  little  or  no  hope  of  gaining  ten- 
ure. Graduates  trained  in  quantita- 
tive methods  jpf  research,  American 
Government,  public  administration, 
or  policy  science  should  have  an  ad- 
vantage fSi^.both  academiq  and  non- 
teaching  positions.  Those  with 
knowledge  of  economic  theory, 
transportation,  health  care  delivery 
systems,  and  environmental  ques- 
tions may  be  io-  particular  demand. 
Graduates  seeking  lo  enter  the  for- 
eign service  are  expected  to  face  very 
stiff  competition.  Master's  degree 
holders  wilf  face  very^keen  competi- 
tion finding  academic  positions,  but 
those  with  specialized  training  in 
areas  such  as  policy  science  or  public 
administration  may  find  jobs^n  Fed- 
eral, State  and  local  government,  re- 
search bureaus^  political . organiza- 
tions, and  business  firms.  ^  , 

Kew  graduates  with  the  bachelor's 
degreCj^Ate  expected  to  find  few  op- 
portunities for  jobs  as  professional 
political  scientists.  However,  many  of 
these  graduates  are  expected  to  a<^ 
cept  positions  as  trainees  jn  govern*- 
ment,  business,  and  industry.  For 
those  planning  to  continue  their  stud- 
ies in  law;  foreign  affairs,  journalism, 
and  related  fieldsj^  political  science 
provides  an  excellent  background. 
Some  new  gradimtes  who  meel  State 
certification  requirements  will  b« 
a6le  to  enter, high  school  teaching. 

.  Earnings 

According  to  the  1975-76  College 
Placement  Council  Salary  Survey, 
bachelor's  degree  candidates  in  the 
social  sciences  received  offers  aver- 
aging around  $  10,000,  a  year;  mas- 
ter's degree  candidates  in  the  social 
sciences,  around  $12,000. 

According  to  an  Affierican  Politi- 
cal Science  Association  Survey,  the 
median  beginning  salaries  for  new 
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Jculty  members  during  1975-7$, 
ere  $12,300  for  Ph,  D.s  and 
11,200  for  those  without  a  Ph,  D. 
The  median  annual  salaries  of  politi- 
cal'scientists  employed  in  education- 
al institutions  in  1975-76  were: 
$22,000  for  full  professors;  $17,000 
for  associate  professors^  $13,500  for  . 
assistant  professors;  and  $1 1,500  for 
^  lecturers  and  instructors.  In  geperal, 
salaries  of  experienced  political  sci- 
entists are  Higher  than  the  average 
for  all  nonsupervisory  worlcers  in  pri- 
vate'industry,  except  farming. 

The  Civil  Service  Coiminission  rec- 
ognizes education  and  experience  in 
certifying  applicants  for'entry^  level 
positions  in  the  Federal  Government. 
In  general,  the  entrance  salary  for 
those  with  a  bachelor's  degree  was 
$9,303  or.  $11,523  a  year  in  1977, 
depending  upon  the  applicant's  aca- 
demic record.  Starting  salaries  for 
those  with  a  master's  degree  were 
$14,097  a  year,  and  for  those  with  a 
Ph.  D.,  $  1 7,056.  Inttelligence,  foreign 
affairs,  and  international  relations 
speciali^s  in  the  Federal  Govern- 
ment.av^aged  around  $25,300  *in 
1977, 

Some  political  scientists,  particu- 
larly those  in  college  teaching,  sup- 
plement their  income  by  teaching 
summer  courses' or  consulting. 

Sources  of  Additional 
Information. 

^  Additional  information  on' careers, 
job  openings;  and  schools  offering 
various;  graduate  programs  in  polity 
cal  science  and  related  fields  is  avail- 
able from: 

American  Political  Science  Association,  1527 
New  Hampshire  Ave.  NW.,  Washington, 
D.C.  20036. 


PSYCHOLOGISTS" 

(D.O.J.  045.088  and  .108) 

Nature  of  the  Work 

Psychologists  study  the  behavior  of 
individuals  and  groups  in  order  to 
understand  and  cx^^n  their  actions. 
During  their  work,  they  may  be  con- 
cerned with  the  effect  of  one  mem- 


ber's emotional  stress  upon  a  family, 
causes  of  low  morale  at  work,  or  the 
most  effective  way  of  dealing  with 
terrorists.  Some  engage  in  teaching,' 
research^  and  administrative  activi- 
ties in  colleges  and  universities;  oth- 
ers provide  counseling  sc^rvices,  plain 
and  conduct  training  programs  for 
employees,  conduct  research,  advise 
on  psychological  me^ods  and  theo- 
ries, or  administer  psychology  pro- 
grams in  hospitals.  Clinics,  or  re- 
search laboratories.  Maiiy 
psychologists  combine  several  of 
these  activities. 

Psychologists  gather  information 
about  the  capacities,  interests,  and 
behavior  of  people  in  various  ways. 
They  interview  individuals,  develop 
and  administer  tests  and  rating 
scales,  sjtudy  personal  histoHes^  and 
conduct  *  controlled  experiments.^ 
Also,  psychologists  often  design  and 
conduct  surveys. 

Psychologists  specialize  in  a  wide 
variety  of  areas.  Experimental  psy- 
chologists study  behavior  processes 
and  work  wjth^  human  beings  and' 
lower  animals  such  as  rats,  monkeys, 
and  pigeons;  prominent  areas  of  ex- 
perimental research  include  motiva- 
tion, learning  and  retention,  sensory 
and  perceptual  processes,  and  genet- 
ic and  neurological  factors  in  behav- 
ior. ^Developmental  psychologists 
study  the  patterns  and  causes  of  be- 
havioral change  as  people  progress 


through  life;  some  coj 
selves  with  the  origins 
havior  during  child 
ers  study  change^ 
during  maturit^/^d  old  age.  Person- 
ality psychologists  study  human  na^ 
ture,  individual  differences,  and  the/ 
ways  in  which  those  differences  de- 
^velop.  Social  psychologists  examine 
people's  interactions  with  others  and 
with  the  social  environment;  promi- 
nent areas  of  study  include  group  be- 
havior, leadership,  and  dependency 
relationships.  Psychologists  in  evalu- 
ation research  study  social  programs 
and  their  effects  and  recommend  im- 
provements as  a  result  of  increased 
understanding.  Environmental  psy- 
chologists study  the  influences  of  en- 
vironments on  people,  and  their  per-  * 
ceptions  of  these  environments. 
Population  psychologists  study  de- 
mography's relation  to  personal  and 
social  behavior.  Comparative  psy- 
chologists .compare  the  behavior  of 
diffei-ent  animals,  includttlg_man. 
Physiological  jsychologists  study  the  f 
relationship  of  behavior  to  the  .bio-  « 
logical  functions  of  the  body.  Psy- 
chologists in  the  field  of  psychome/r  [> 
rics  develop  and  apply  procedures 
for  measuring  psychological  vari- 
ables. 

Psychologists  often  colrnbine  sever- 
al are£(s  in  their  specialty.  c^l^i<^ol  . 
psychologists^  the  largest  specialty, . 
generally  work  in  mental  hospi tailor 

'  '  J  ^ 


Among  doctoral  psychologists,  clinical  specialists 
make  up  the  largest  group 

specialties  in  psychology,  percent  of  employment,  1975  j 
Xiinlcal 
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clinics,  or  maintain  their  own  prac- 
__ticcs  They  may  help  the  mentally  or 
emotionally  disturbed  readjust  to  life 
with  altered  physical  capabilities. 
They  interview  patients,  give  diag- 
nostic tests,  provide  individual,  fam- 
ily^! and  groiTp  psychotherapy,  and 
design  and  carry  through  behavior 
modification  programs.  Counseling 
psychologists  use  several  techniques, 
including  interviewing  and  testing,  to 
help  people  with  problems  of  every- 
day living — personal,  social,  educst- 
tional,  or  vocational.  Educational 
psychologists  study  psychological 
processes  as  related  to  applied  prob- 
lems in  education.  School  psycholo^ 
gists  diagnose  educational  problems, 
facilitate  school  adjustment,  and  help 
solve  learning  and  social  problehis  in 
the  sch9ols.  Industrial  and  otganiza- 
tional  psychologists  engage  in  person- 
net  research,  policy,  and  planning, 
training  and  development,  psycho- 
:  logical  tesX^  research,  counseling,  and 
organizational  development  and 
^  analysis,  among  other  activities.  E/i- 
'  gineering  psychologists  develop  and 
improve  human-machine  systems, 
military  equipment,  and  industrial 
products.  Community  psychologists 
apply  psychological  knowledge  to 
problems  of^  community  life.  Con- 
sumer psycfiologists  study  the  psycho- 
logical factors  that  determine  an  in- 
dividual's behavior  as  a  consumer  of 
goods  and  services. 

Places  of  Employment 

About  90,000  people,  excluding 
secondary  school  teachers,  worked 
as  psychologists  in  1976.  About  one- 
half  worked  in .  educational  institu- 
tions, primarily  colleges  and  universi- 
ties (including  medical  schools),  ei- 
ther as  teachers,  researchers, 
administrators,  or  counselors. 

The  second  largest  group  oif  psy- 
chologists work  in  hospitals,  clinics, 
rehabilitation  centers,  and  other 
health  facilities,  while  many  others 
work  for  Federal,' State,  or  local  gov- 
ernment agencies.  They  typically  ad- 
minister and  interpret  intelligence, 
interest,  and  aptitude  tests;  diagnose 
and  treat  mental  disorders;  and  con- 
duct educational,  vocational,  and 
personal  adjustment  counseling.  Fed- 
eral agencies  ,  that  employ  the  most 
psychologists  are  the  Veterans 


ministration,  the  Department  of  De- 
fense, and  the  Public  Health  Service. 
Other  employing  agencies  include 
the  Departments  of  Justice,  Com- 
merce, Treasury,  Interior,  Labor, 
and  Transportation,  the  Civil  Service 
Commission,  the  National  Aeronaur 
ticzil  and  Space  Administration,  and 
the  Environmental  Protection  Agen- 
cy. 

Psychologists  also  are  employed  in 
correctionzil  institutions,  research  or- 
ganizations, and  business  firms. 
Some' are  in  independent  practice  or 
work  as  consultants.  ' 

^.rlegree  in  psychology.  An  additional 
Training,  Other  Qualificatlon^<-""^>^  5  y^^rs  of  graduate  work  usually 


In  the  Federal  Government;  some 
positions  are  filled  at  the  entrance 
grade  with  candidates  having  at  least 
24  semester  hours  in  psychology  and 
one  course  in  statistics.  Most  posi- 
tions, however,  are  filled  at  a  higher 
grade.  Clinical  psychologists  general- 
ly miist  have  completed  the  Ph.  D. 
requirements  and  have  served  an  in- 
ternship; counseling  psychologists 
need  2  years  of  graduate  study  in 
counseling  and  I  year  of  counseling 
experience. 

At  least  I  year  of  full-time  gradu- 
ate study  is  needed  to  earn  a  master's 


and  Advancement 

A  doctoral  degree  almost  always  is 
the  minimum  requirement  for  em- 
ployment as  a  psychologist.  The  de- 
gree is  needed  for  many  entrance  po- 
sitions and  is  becoming  increasingly 
important  for  advancement.  People 
with  doctorates  in  psychology  qualify 
for  the  mgre  responsible  research, 
clinical,  and  counseling  positions,  as 
well  as  for  teaching*  positions  in  col- 
leges and  universities  and  administra- 
tive posts  in  Federal  and  State  pro- 
grams. The  doctoral  degree  is 
necessary  to  glin  academic  tenure,  a 
•  process  that  is  becoming  more 
cult  and  taking  longer  than  in  the 
past. 

People  with  a  master's  degree  in 
psychology  can  qualify  as  psycholog- 
ical assistants,  administering  and  in- 
terpreting some  kinds  of  psycholog- 
ical tests.  Working  under^  the 
supervision  of  psychologists,  they 
may  collect  ,and  analyze  data,  con- 
duct experiments,  or  perf((^rm  admin- 
istrative duties.  They  also  qualify  for 
certain  counseling  jobs  or — if  they 
have  previous  teaching  experience — 
may  be  hired  as  schopl  psychologists 
or  counselors.  (See  the  statements  on 
school  counselors  and  rehabilitation 
counselors,)  . 

People  with  a  bachelor's  degree  in 
psychology  may  work  directly  under 
psychologists  and  other  professionals 
in  cornmunity  mental  health  centers, 
vocational  rehabilitation  ofHces,  and 
correctional  progriams;  as  research  or 
administrative  assistants;  as  trainees 
in  government  or  business;  or — pro- 
vided they  meet  State  certification 
requirements— as  high  school  teach- 
ers. 


are  required  for  a  Ph.  D.  In  clinical  or 
counseling  psychology,  the  require- 
ments for  the  Ph.  D.  degree  generally 
include  an  additicnial  year  or  more  of 
internship  or  supervised  experience. 
D^toral  candidates  at  some  univer- 
sities must  exhibit  competence  in  a 
foreign  language.  Some  gain  post- 
doctoral  appointments  for  special 
study  and  research. 

The  Ph.  D.  degree  culminates  in  a 
dissertation  based  on  origin&l  re- 
search which  contributes  to  psycho- 
logical knowledge.  Another  profes- 
sional degree,  the  Psy.  D:  (Doctor  of 
Psychology),  is  based  on  practical 
work  and  examinations  rather  than  a 
dissertation. 

Some  universities  require  graduate 
school  applicants  in  psychplogy  t<^ 
have  a  major  in  that  field.  Others 
prefer  only  basic  psychology  with 
courses  in  the  biological,  physical,  . 
and  social  sciences,  statistics,  and 
mathematics.  Some  persons  trained 
in  other  fields  such  as  social  work, 
counseling,  and  education  find 
graduate  education  in  psychology 
useful. 

Competition '  for  admission  into 
graduate  psychology  programs  is 
keen.  Only  the  most  highly  qualified 
applicants  can  expect  to  be  admitted 
to  graduate  study. 

Over  l,l(X)  colleges  and  universi- 
ties offer  a  bachelor's  degree  pro- 
gram in  psychology;  about  325,  a 
master's;  about  165,  a  Ph.  D:;  and 
about  20,  a  Psy.  D.  The  American 
Psychological  Association  ( APA) 
presently  accredits  doctoral^ training 
programs  in  clinical,  counseling,  and 
school  psychology.  In  1976,  over  100 
colleges  and  universities  offered  fully 
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approved  programs  in  clinical  psy- 
chology; over  20,  in  counseling  psy- 
chology; and' fewer  th^  10,  in  school 
psychology.  APA  also  has  approved 
about  120  facilities  offering  intern- 
ships for  doctoral  training  in  clinical 
and  counseling  psychology. 

Although  financial  aid  is  becoming 
increasingly^  difficult  to  obtain^  some 
graduate , students^  may  receive  fel- 
lowships, scholarships,  or  part-time 
employment.  The  Veterans  Adminis- 
tration offers  a  number  of  predoc- 
toral  traineeships  to  students  while 
they  work  as  interns  in  VA  hospitals, 
clinics,  and  related  training  agencies. 
The  National  Science  Foundation, 
Department  of  Health,  Education, 
and  Welfare,  various  branches  of  the 
Armed  Forces,  and  many  other  or- 
ganization^  and  foundations  also  pro- 
vide fellowships,  grants,  and  loans. 
However,  the  present  irend  at  the 
Federal  level  is  to  provide  low-inter- 
est loans  rather  than  fellowships  and 
grants. 

Psychologists  who  want  to  enter 
independent  practie^  must  mee^cer- 


tification  or  licensing  requirements. 
In  1976,  49  States  and  the  Di^t^ct  of 
Columbia  had  these  requirements. 
Licensing  laws  vary  by  State,  but 
generally  require  a  doctorate  in  psy- 
chology, 2  years  of  professional  ex- 
perience, and  an  examination. 

The  Amierican  Board  of  Profes- 
sional Psychology  awards'  diplomas 
in  clinical,  counseling,  industrial  and 
organizational,  and  schbol  psychol- 
ogy. Candidates  generally  hee^  a 
doctorate  in  psychology,  5  years  of 
qualifying  experience,  and  profes- 
sional endorsements,  and  also  must 
pass  an  examination.^ 

People  pursuing  a  career  in  psy- 
chology must  be  emotionally  stable, 
mature,  and  able  to  deal  effectively 
with  people.  Sensitivity,  patience, 
and  a  genuine  interest  in  others  are 
particularly  important  for  work  in 
clincal  and  counseling  psychology. 
Research  psychologists  should  be 
able  to  do  detailed  and  independent 
work;  verbal  %nd  writing  skills  are 
necessa^^y  to  coqimunicate  I'esearch 
findings. 


Sensitivity,  pati«nc«,  and  a  a«nuln«  lnl«rf tt  in  oth«rt  ar«  particularly  important  for 
worlcin  dinicAi  and  counsollng^tycholoay. 
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Employment  Outlook 

Employment  pf  psychologists  is  ex- 
pected to  grow  faster  than  the  aver- 
age for  all  occupations  through  the 
mid-1980's.  In  addition  to  ^mgloy- 
ment  growth,  some  openings  will  re- 
suit  from  deaths,  retireinents,  and 
other  separations  from  the  labor 
force. 

Several  factors  should  help  main- 
tain a  strong  demand  for  psycholo- 
gists. First  is  increased  ^public  con- 
cern for  the  development  of  human 
resources,  particularly  among  the 
aging  and  rfainprity  groups.  Growing 
awareness  of  the  heed  for  testing  and 
counseling  children  also  should  in- 
crease the  demand.  Federal  legisla- 
tion emphasizing  good  health  rather 
than  treatment  of  illness  may  pro- 
duce new  roles  for  psychologists  in 
preventive  ^nd  therapeutic  situations 
and  in  group  practice.  Inclusion  of 
psychological  services  in  a  futufe  na- 
tional health  insurance  program  also 
may  heighten  demand. 

Other  openings  are  likely  to  occur 
as  psychologists  move  into  new  fields 
such  as  technology  assessment — the 
study  of  the  effects  of  technological 
advances  in  areas  such  as  agriculture, 
energy,  the  environment,  and  the 
conservation  and  use  of  natural  re- 
sources. In  addition,  psychologists 
are  becoming  involved  in  program 
evaluation  in  such  fields^^a(kica- 
tion,  military  service,^  and  law 
force m en t.; Govern mc^nt  agencies, 
business,  and' industry  also  are  mak- 
'ing  increased  use  of  the  seryices  that 
psychologists  can  provide  in  counsel- 
ing, eipployee  assessment  and  train- 
ing, and  marker  research. 

A  doctorate  Is  increasingly  neces- 
sary for  those^  wishing  to  enter  the 
field.  However,  the  growing  number  / 
of  doctoral  degrees  awarded  in  psy- 
chology each  year  means  that  new 
Ph.  p.^s  will  face  increasing  competi- 
tion for  jobs  through  1985,  particu- 
larly academic  positions  in  large  col-, 
leges  ^nd  universities.  Those  willing  . 
to  work  in  smaller  and  newer  institu- 
tions should  have  better  employment 
prospects. 

Persons  holding  doctoral  degrees 
from  prestigious  universities  should 
have  an  advantage  on  the  job  market. 
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Those  with  doctorates  in  applied 
areas  such  as  clincial,  counseling, 
and  industrial  or  organizational  psy- 
chology are  expected  to  have  more 
.favorable  job  prospects  than  those 
trained  in  traditional  academic  spe- 
cialties such  as  experimental,  physib- 
Ipgical,  and  comparative  psychology. 
V  As  mpre  and  more  people  earn 
doctorates  in  psychology,  master's 
degree  holders  will  face  increasingly 
keen  competition,  particularly  for  re- 
search or  teaching  jobs  in  colleges 
and  universities.  Opportunities  aire 
•  likely  to  be  best  in  industry,  govern- 
ment^ and  human  service  organiza- 
tions, all  of  which  will  have  some  jobs 
for  persons  with  training  in  applied 
areas  including  evaluation  research. 

Bachelor  s  degree  holders  will  be 
able  |o  enter  the  field  only  as  assist- 
ants or  trainees,  working  under  the 
direct,  supervision  of  psychologists 
and  other  professionals.  However, 
for  persons  ^ho  wish  to  continue . 
.  their  education  in  fields  such  as  law, 
mediciite,  social  work^  sociology, 
counseling,  recreation,  gerontology, 
or  related  disciplines,  psychology 
provides  an  excellent  undergraduate 
background. 

,  Earnings  and  Working  ° 
Conditions 

In  1975,  the  median  starting  salary 
for  psychologists  holding  a  master's 
degree  was  about  $11,000  a  year,, 
according  to  the  American  Psycho- 
logical Association.  The  median  be- 
ginning salary  for  those  holding  a 
doctorate  was  abouj  $13,000  for  9- 
month  academic  jo(Jk  and  between 
$t6,000  and  $17,000  for  12-month 
jobs. 

According  to  a  1975  survey  by  the 
National  Research  Council  the  me- 
dian annual  salary  for  du  doctoral 
psychologists  was  about  $22,000.  In 
educational  institutions,  the  median 
was  about  $20,900;  in  the  Federal 
Government,  about  $26,600;  in  State 
and  local  government,  about 
$21,500;  in  hospitals  and  clincs, 
about  ^2i;400;  in  nonprofit  organi- 
zations, about  $24,600;  and  in  busi- 
ness and  industry,  aboiit  $30,600. 
Ph.  D.  psychologists  in  private  prac- 
tice and  in  applied  specialties  gener- 
ally have  higher  earnings  than  other 


psychologists.  In  general,  salaries  of 
experienced  psychologists  are  much 
higher  than  the  average  for  all  nonsu- 
pervisory  workers  in  private  industry, 
exQept  farming. 

The  Civil  Service  Commission  rec- 
ognizes education  and  experience  in 
certifying  applicants  for  entry  level 
positions  in  the  Federal  Government. 
In  general,  the  entrance  salary  for 
psychologists  having  a  bachelor's  de- 
gree was  $9,303  or  $1  1,523  a  year  in 
1977;  counseling  psychologists  with 
a  master's  degree  and  1  year  of  coun- 
seling experience  started  at  $14,097; 
clinical  psychologists  having  a  Ph.  D. 
degree  and  1  year  of  internship  start- 
ed at  $  1  7,056.  The  average  salary  for 
psychologists  in  the  Federal  Govern- 
ment was  about  $25,200  a  year  in 
1977.  , 

Psychologists  in  colleges  and  uni- 
versities receive  the  same  benefits  as 
other  faculty  members— sabbatical 
leaves  of  absence,  life  and  healthTin- 
surance,  and  retirement  benefits. 
Working  hours  are  generally  flexible, 
but  often  entail  evening  work  with 
individual  students  or  groups.  Clini- 
cal and  counseling  psychologists  of- 
ten work  in  the  evenings  since,  their 
patients  sometimes  are  unable  to 
leave  their  jobs  or  school  during  the 
,  day. 

Sources  of  Additional 
Information 

For  information  on  career  oppor- 
tunities and  job  openings  for  psy- 
chologists, admission  and  degree  re- 
quirements i^  colleges  and 
universities  offering  graduate  pro- 
grams in  psychology,  accreditation, 
certification  or  licensure  require- 
ments, and  financi^  assistance  for 
'graduate  students  in  psychology, 
contact: 
>^ 

^  Americati  Psychological  Association.  Educa- 
•       tional  Affairs  OfTice.  1200  17th  St.  NW.. 
Washington.  D.C.  20031^. 

Information  on  traineesbips  and 
fellowships  is  available  from  colleges 
and  universities  that  have  graduate 
psychology  departments. 
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Nature  of  the  Woric 

Sociologists  study,  human  society 
and  social  behavior  by  examining  the 
groups  that  humans  form.  These 
groups  include  families,  tribes,  com- 
munities, and  governments,  along 
with  a  variety  of  social,  religious,  po- 
^  litical,^  business,  and  other  organiza- 
tions. Sociologists  study  the  behavior 
and  interaction  of  groups;  trace  their 
origin  and  growth;  and  analyze  the 
influence  of  group  activities  on  indi- 
vidual members. 

Some  sociologists  concern  them- 
selves primarily  witH  the  characteris- 
tics of  social  groups  and  institutions. 
Others  are  more  interested  in  the 
,  ways  individuals  are  affected  by 
groaps  to  which  they  belong. 

Important  fields  of  specialization 
for  sociologists  include  social  organi- 
zation, social  pathology  and  psychpUi 
ogy,  rural  or  urban  sociology,  crimi- 
nology and  penology,  demography, 
indus^al  sociology,  and  medical  so- 
ciology— the  study*xiL  social  factors 
that  affect  mental  and  public  health. 
Increasingly,  sociologists  are  finding 
opportunities  to  apply  their  profes- 
sional knowledge  and  methods  in 
iOreas  of  practice  as  diverse  as  inter- 
group  relations,  family  counseling, 
public  opinion  analysis,  law,  educa- 
tion, public  relations,  regional  and 
community  planning,  and  environ- 
mental planning. 

Most  sociologists  are  college  and 
university  teachers;  some  are  in- 
v^ved  in  research^  writing,  adminis- 
tration, and  other  nonteacjiiing  activi- 
ti^.  Sociological  research,  like  other, 
kinds  of  social  science  research,  in- 
volJi^es  collecting  information, 'pre-r 
paring  case  studies,  testing,  and  ^on- 
ductjing  surveys  and  laboratory 
experiments.  Increasingly,  sociolo- 
gists apply  advanced  statistical  and 
computer  techniques  in  their  re- 
search. The  results  of  sociolpgic^l  re- 
search often  aid  educators,  lawmak- 
ers, administrators,  and  other 
officials  interested  i^  local,  national', 
or  international  social  problems.  So- 
ciologists work  closely  with  members 
of  other  professions  including  psy- 
chologists, physicians,  economists. 
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political  scientists,  anthropologists, 
and  social  workers. 

Some  sociologists  supervise  the 
operation  of  social  service  agencies 
.such  as  family  and  marriage  clinics. 
Others,  acting  as  consultants,  advise 
on  diverse  problems  such  as  the  man- 
agement of  hospitals  %>r  the  mentally 
m,  the  rehabilitation  of  juvenile  de- 
linquents, c/  the  development  of  ef- 
fective advertising  programs  to  pro- 
mote public  interest  iiu>articular 
products  such  as  teievjl^on^^sets  or 
cars. 

Places  of  Employm^ent 

About  19,000  persons  worked  as 
sociologists  in  1976,  excluding  those 
teaching  in  secondary  schools.. 

Colleges  and  iiniversities  epiploy 
about  four-fifths  of  all  sociologists.  A 
:  number  work  for  FederaU  State,  lo- 
cal, or  international  government 
agencies,  and  9*)^  professionally  con- 
cerned with  sucl^subjects  as  poverty, 
welfare  services  and  other  public  as- 
sistance programs,  population  prob- 
lems, social  rehabilitation,  communi- 
ty development,  and  environmental 
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impact  studies.  Some  work  in  private 
industry,  research  firms,  manage- 

Nment  consulting  firms,  welfare  or 
other  nonprofit  organizations,  or  else 
are  self-employed.  Some  work  in  po- 
sitions that,  require  training  in  sociol- 
ogy and  related  disciplines,  but  are 
not  classified  ais  professional  sociolc^- 

'  gists.  Related  fields  include  social 
work,  recreation,  and  public  health. 
'  Since  sociology  is  taught  in  most 
institutions  of  higher  learning,  sociol- 
ogists may  hi^  found  in  nearly  all  col- 
lege communities.  They  are  most 
heavily  concentrated,  howeveii  in 
large,  colleges  and  universities  that 
offer  graduate  training  in  sociology 
and  opportunities  for  research. 

Training,  Other  Quaiificatlontt 
and  Advancement 

A  master's  degree  and  a  major  in 
sociology  usually  is  the  minimum  fe- 
qtiiremeht  for  employment  as  a  soci- 
ologist. The  Ph.  D.  degree  is  essential 
for  appointment  as  a  professor  and 
for  tenure  in  almost  all  colleges  or 
universities.  The  Ph.  D.  commonly  is 
required  for  directors  of  major  re- 


OqnjPATIONAL  OUTLOOK  HANDBOOK 

search  prbjects,  important  adipinis- 
trative  positions,  or  consultants.  ' 

Sociologists  with  master's  degi:ees 
can  qualify  for  many  administrative 
and  research  positions,  provided  they 
have  sufficient  training  in  j^arch, 


statistical,  and  computer^^Vethods. 
Advancement  from  these  to  supervi- 
sory positions  in  both  public  and  pri- 
vate agencies  generally  is  based  on 
experience.  Sociologists  with  mas- 
ter's degrees  may  qualify  for  some 
college  instnictorehips.  Most  college 
eSi  however,  appoint  as  instructors 
oR]y  people  who  have  training  be- 
yond the  master's  level— frequently 
the  conlpletion  of  all  requirements 
for  the  Ph.  D,  degree  except  the  doc- 
toral dissertation:  Outstanding 
graduate  students  ^may  get  teaching 
or  research  assistantlhips  that  pro- 
vide both  financial  aid  and  valuable 
experience. 

Bachelor's  degree  holders  in  soci- 
,  ology  may  get  jobs'as  interviewers  or 
as  .administrative  or  research  assist- 
ants. Many  w^rk  as  social  workers, 
counselors,  or!  recreation  workers  in 
public  and  private  welfare  agenpies.. 
Sbciology  majors  who  have  sufficient 
training  in  statistics  may  get  positions 
as  beginning  analysts  or  statisticians. 

Over  l,20b  colleges  and  universi- 
ties offer  bachelor's  degree  programs 
in  sociology;  dbout  145  offer  mas- 
ter'«  degrees;  and  about  125  have 
doctoral  programs.  Sociology  depart- 
ments offer  a  wide  variety  of  courses 
including  sociological  theory,  statis-^ 
tics  ikid  quantitative  methods,  dy- 
namics of  social  interaction*  sex 
roles,  population*  social'  stratijica- 
tion,  social  control,  small  group 
analysis^  rural-urban  relations,  for- 
mal and  complex  organizations,  soci- 
ology of  religion,  law^  the  arts,  war, 
politic^,  education,  occupations  and 
professions,  and  mental  health,  in  ad- 
dition to  many  others. 

In- the  Federal  Government,  candi- 
dates generally  must  have  24  semA- 
ter  hours  in  sociology,  with  course 
work  including  theory  and  methods 
of  social  researc^  However,  since 
positions  as  professional  sociologists, 
are. quite  limited,  advanced  study  in 
the  field  is  highly  recommended.  ;  ^ 
The  cboice  of  a  graduate^schooKis 
impotent  fbr  people  who  want  to 
become  sociologists.  Students  should 
select  schools  that  have  adequate ^0^- 
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isearch  facilities  and  offer  appropri- 
ate areas  of  speciaHzatibn  such  as 
theory,  social  psychology,  or  quanti- 
tative methods.  Opportunities  to  gain 
practical  research  experience  also 
may  be  available,  and  sociology  de- 
partments frequently  aid  in  the 
placement  of  graduates. 

Sociologists  spend  a  great  deal  of 
their  time  in  study  and  research.^ 
They  must  be  able  to  communicate 
A  effectively,  both  orally  and  in  writ- 
ing. The  ability  to  work  as  part  of  a 
group  as  well  as  independently  is  im- 
portant.^ 

employment  Outlook 

Employment  of  sociologists  is  ex- 
pected to  increase  more  slowly  than 
the  average  for  all  occupations 
through  the  mid-1980's.  Most  open- 
ings will  result  from  deaths,  retire- 
ments, and  other  separations  from 
the  labor  force.  Some  academic 
openings  will  result/rom  the  growing 
trend  to  include  sociology  courses  in 
the  curriculums  of  other  professions, 
such  as  medicine,  law,  business  ad- 
ministration arid  management^  and^ 
education.  Demand  in  the  nonteach- 
ing  area  will  center  around  public 
and  private  programs  dealing  with 
the  develc^ment  of  human  resourc- 
es, particularly  those  designed  to 
cope  with  social  and  welfare  prob- 
lems. 

The  number  of  persons  who  will 
graduate  with  advanced  degrees  in 
sociology  is  likely  to  greatly  exceed 
available  job  openings.  Graduates 
with  a  Ph.  D.  face  increasing  compe- 
tition for  acad|^mic  positions,  al- 
rthough  those  with  degrees  from  pres- 
jtigious  institutions  may  have  an 
advantage  in  securing  a  teaching  job. 
Some  Ph.  D.'s  may  accept  tempo- 
rary, part-time  positions  as  instruc- 
tors. Others  may  find  research '  and 
administrative  positions  in  govern- 
m^^  research  organizatioiis,  and 


consulting  firms.  Graduates  with 
training  in  business  administration 
including  management  and  account- 
ing should  have  the  most  favorable 
job  opportunities  in  business  and  in- 
-dustry.  Person^  with'  a  master's  de^ 
gree  will  continue  to  face  very  keen 
competition  for  . academic  positions, 
although  some  jobs  may  be  available 
in  junior  and  community  colleges. 
Some  may  find- research  and  adminis- 
trative jobs  in  government,  research 
firms,  and  private  industry.^ 

Bache|<^r's  degree  holders  are  ex- 
pected to  find  very  limited  opportu- 
nities as  professional  sociologists. 
However,  many  graduates  are  ex- 
pected to  gain  positions  as  trainees  in 
government,  business,^  and  industry. 
For  those  planning  to  continue  their 
studies  in  law,  journalism,  social 
work,  recreatioi^j^ounseling,  and 
other  related/ disciplines,  sociology 
provides  an  excellent  background. 
Some  who  meet  State  certification 
requirements  may  enter  high  school^ 
teaching. 

-  Sociologists  well  trained  in  quanti- 
tative research  methods,  survey 
methods,  advanced  statistic«,  and 
computer  scienc;^  will  have  the  wid- 
jest  choice  of  jobs.  Dem£$id  is  expect- 
ed to  be  particularly  vstrong  for  re- 
search personnel  to  work  in  such 
areas  as  urban  studies,  ethnic  studies, 
r^ce  relations,  deviant  behavior, 
community  development,  population 
analysis,  medical  sociology,  and  the 
sociology  of  law,  work,  and  educa- 
^tion.  .  ^ 

Earnings  and  Working 
Conditions 

According  to  the  1975-76  College 
Placement  Council  Salary  Survey, 
bachelor's  degree  candidates  in  the 
social  sciences  received  offers  aver- 
aging around  $10,000  a  year;  mas- 
ter's degree  candidates  in  the  social 
sciences,  around  $.12,000. 


Salaries  of  sociologists  working  in 
educational  institutions  and  non-aca- 
demic settings  are  corffparable  to 
those  for  other  social/scientists.  In 
general,  salaries  of  experienced  soci- 
ologists are  higher  than  the  average 
for  all  nonsupervisory  workers  in  pri- 
vate industry,  except  farming. 
^Ilie  Civil  Service  Commission  rec- 
ognizes education  and  experience  in 
certifying  applicants  for  entry  level 
positions  in  the  Federal  Government. 
In  general,  the  entrance  salary  for 
sociologists  with  a  bachelor's  degree 
was  $9,303  or  $11,523  a^  year  in 
1977,  depending  upon  the  appli- ' 
cant's  academic  record.  The  starting 
salary  for  those  with  a  master's  de- 
gree was  $14,097  a  year,  and  for 
'those  with  a  Ph.  D.,  $  1 7,056.  Sociol- 
ogists in  the  Federal  Government 
work  primarily  in  the  Departments  of 
Health,  Education,  and  Welfare;  De- 
fense; Agriculture;  Interior;.  Com- 
merce; Transportation;  and  Housing 
and  Urban  Development,  as  well  as 
the  Veterans  Administration  and  En- 
vironmental Protection  Agencjj. 
They  averaged  around  $23,800  in 
1977. 

lij  general,  sociologists  with,,  the 
Ph.  D.  degree  earn  substantially 
higher  salaries  than  those  with  mas- 
ter's degrees.  Many  sociologists,  par-  / 
ticularly  those  employed  by  x:olleges 
and  universities  for  the  academic 
year  (September  to  June),  supple- 
ment their  regular  salaries  with  ^arn/" 
ings  from  other  sources,  such  as  sum- 
mer teaching  and  consulting  work. 

Sourcss  of  Additional 
Information 

Additional  infonnation^on  careers, 
employment  opportunities,  and 
graduate  departments  of  ^ciology  is 
available  from: 

The  American  Sociologicar  Association,  1722 
.  N  St.,  NW.,  Washington,  D.C.  20036. 

—  :  ■  
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SOCIAL  SERVICE  OCCUPATIONS 


•  Workers  in  social  service  occupa- 
tions help  people  in  a  number  of  dif- 
ferent ways.  School  counselors  help 
students  develop  educational  plans 
that  fh  the  student's  abilities,  inter- 
ests, and  career  potential.  Employ- 
ment counselors  guide,  people  of  all 
ages  in  planning  careers  and  finding 
jobs.  Their  advice  helps  clients  select 
,  .  an  appropriate  field  of  endeavor,  and 
Ly^ha  prepar^  for  It.  Rehabilitation 
counselors  advise  people  with  phys- 
ical, mental,  or  social  disabilities. 
These  counselors  help  handicapped 
persons  understand  what  adjust- 
ments are  needed  in  their  personal^ 
lives  and  vocational  plans  ii>  order  to  ^ 
achieve  a  satisfactory  lifestyle.  Col- 
>lege  career  planning  and  placement 
counselors  help  college  students 
choose  a  career  and  advise  them  on 
the  kind  of  training  |Or  experience, 
that  will  best  help  them  find  a  job. 

Members  of  the  clergy,  whether 
Rabbis,  Protestant  ^inisterf,  or 


Cathplic  Priests,  counsel  people  of 
their  faith  and  provide  spiritual  lead- 
ership within  their  communities. 
They  enable  people  to  worship  ac- 
cording to  the  dictates  of  their  con- 
sciences. As  spiritual  leaders,  mem-, 
bers  of  the  clergy  are  widely 
regarded  as  models  for  moral  and 
ethical  conduct.  They  frequently 
counsel  people  who  have  problems  in 
their  jobs,  homes,  schools^sor  social 
relationships;  often,  these  are  emo- 
tional problems.  In  fact,  they  deal  in 
such  delicate  personal  and  emotional 
areas  that  the  law  jprovides  that, they 
need  not  disclose  the  nature  of  their 
communications  with  their  congre- 
gants. These  are  privileged  commu- 
nications. The  work  of  the  clergy  is 
never  done,  and  its  importance  can- 
hot  be  overstated. 

Other  occupations  involve  social 
service  as  well.  C^^Wative  exten- 
sion service  workers  deal  with  people 
who  live  iff  rural  areas;  they  do  edu- 
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cational  work  in  such  areas  as  agri- 
culture and  home  economics,  and 
encourage  youth  activities  and  com- 
munity developmlent.  Home  econo- 
mists provide  training  and  technical 
assistance  in  areas  that  make  every- 
day life  more  comfortable  and  live- 
able— consumer  ecohomtics,  housing, 
Hiome  management,  hyi^^  furnish- 
ings and  tquipment,  food  and  nutri-' 
tion,'clo tiling  and  textiles,  and  family  . 
development  and  relations.^  Park, 
recreation,, and  leisure  service  work- 
ers plan,  organize,  and  direct  activi- 
ties that  help  people  of  various  ages 
and  socioeconomic  groups  epjdy 
their  non working  hour^.  Social  serv- 
ice aides  assist  rehabilitation  counse- 
lors, social  workers,  and  other  pro- 
fessionals. Social  workers  help 
individuals,  families,  groups,  and' 
communities  in  solving  their  prob- 
lems so  that  they  can  live  mqrex^ec- 
tively  in  society. 

People  in  social  service  occupa- 
tions become  closely  involved  with 
their  clients*  lives,  and  the  services 
.  they  provide  can  have  farreaching  ef- 
fects. Advice  on  schools,  jobs,  ca- 
reers, rehabilitation,  or  emoti<hial 
and  family  problems  may  lead  an  in- 
dividual to  make  funda^nental  deci- 
sions about  his  or  her  future.  Sugges- 
tions made  by  a  counselor  or  social 
worker  may  shape  a  client's  entire 
future.  Members  of  the  clergy  in  par- 
ticular may  become  involvedHn  t: 
'  most  intimate  details  of  their  cphgre 
gants*  lives.  Fo/  these  reaspns,,  a 
genuine  concern  for  people  and  a  de^^ 
sire  to  help  them  improve  their  lives 
are  important  for  anyone  considering 
a  career^ in  the  social  service  field.- 
Patience,  tact,  ^Sensitivity,  and  con)* 
passion  are  necessary  personal  quali-, 
ties.  M^eover,  people  in  social  ser- 
vice occupations  ^fhust  have 
appropriate  trjaining  and  should  be 
dedicated  to  high  standards  of^  pro- 
fessionalism. Anything  less  may 
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prove  disastrous  to  the  people  being  thrdifgh  college  and  graduate  educa-  student  to  learn  how  to  apply  ^£l^ss- 

served.                                ^  -  tfea. -Often;  professional  education  room  knowledge  to  real  life  situ- 

Iii  general,  knowledge  of  the  par-  includes  an  internship,  or  period  of  ations. 

tkiilar  social  service  field  is  gained  w6rk  experience,  that  enables  the  •  *      »  . 
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COUNSELING  OCCUPATIC^S 


ML  some  point  in  their  lives,  most 
people  seel^advice  or  assiitance  for 
persckial,  education,  or  Vocational 
probleins.  These  problems  may  be 
relattvejy  minor,  such  as  a  conflict  in 
a  student*s  class  schedule,  or  may 
involve  serious  emotional  or  physical 
disabilities.  Regardless  of  the  prob- 
'  lenv  counselors  often  are  the  ones  to 
whom  people  turn  for  help. 

Couns^ors  may  specialize  in  ^  spe- 
cific area*  and  work  setting.  Some 
deal  pfimarily  with  school  children, 
while  others  work  only  with  adults. 
Sonie  counselors  are  trained  to  assist 
in  vocational  planning  and  may  work 
for  State  or  private,  nonprofit  agen- 
cies. Whatever  the  area  of  specializa- 
tion, counselors  help  people  under- 
stand themselyes-^their  capabilities 
and  potential — so  that  they  can  make 
and  carry  out  decisions  ahd  plans  for 
a  satisfying  and  productive  life. 
*  This  chapter  covers  four  counsel- 
ing specialties:  school;  rehabilita- 
tion; employment;  and  college  career 
pl^jmiing  and  placement. 

School  dounselors  are  the  largest 
counseling  group.  They  are  primarily 
concerned  with  the  personal,  socikl, 
and  educational  d^velopfnent  of  sUi- 
dents. 

Rehabilitation  hnniselors  help  per- 
sons with  physical^  mental,  or  sp^al 
'  handicaps  to  become  productive^n- 
dividuals. 

Employment  counselors  counsel 
persons — the.  unemployed  or  un- 
skilled, for  example — who  cannot 
find  a  job  and/or  have  problems  in 
career  choice  and  planning. 

College  career  planning  and  place- 
ment counselors  help  college  students 
examine  their  own  interests,  abilities, 
and.goal^;  explore  career  alterna- 
,  tives;  afid  make  and  follow  through 
v/ith  a  career  choice.  ■ 
-  Persons  who  want  to  enter  the 
counseling  field  must  be  interested  in 
helping  people  and  have  an  ability  to 
understand  their  behaviort^A  pleas- 


ant but  strong  personality  that  insti 
confidence  in  clients  is  desirable 
Coimselors  also  must  be  patient,  sen- 


incorporate  into  a  lesson  information 
on  occupations  that  require  mathe- 
matics. Or  the  counselor  may  ar- 
r^ge  field  trips  to  factories  and  busi* 
ness  firms  or  show  films  which 
provide  a  view  of  real  work  settings. 
The  desired  r^ult  is  a^tudent  who  is 
,aware  of  careers  that  match  his 
talents,  likes,  and  abilities  and 
can,  vidth  the  a^istance  of  the 
counselor,  develop  an  educational 
and  career  plan. 
School  counselors  must  keep  up- 
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sitive  to  the  needs  of  others,  and  a^\^  to-date  on  opportunities  for-  educa- 


to  communicate  orally  as  well  as  in 
writing. 

In  addition,  many  psychologists, 
socf^  workers,  and  college  student 
personnel  workers  also  do  counsel- 
ing. These  and  other  fields  which  en- 
tail some  counseling  ^uclx:^  teach- 
ing, health,  law,  religion,  and 
personnel,  are  described  elsewhere 
in  the  Handbook, 


SCHOOL  COUNSELORS 

(D.O.T.  045.108)  . 

Nature-of  tha  Work 

Uncertainty  about  career  choice, 
learning  disabilities,  or  an  unhappy 
home  life  are  typical  problems  that 
many  students  face.  Usually  these 
problems  cannot  be  solved  by  the 
student  alone;  professional  assistance 
often  is  needed.  Most  schools  hire 
counselors  to  give  individual  atten- 
tion to  students^  educational,  career, 
and  social  development.  7: 

A  counselor  role  is  to  help  students 
understand  themselves  better — their 
abilities,  talents^and  career  options, 
for  ^xample.  To  accomplish  this, 
counselors  may  use  tests  and  individ- 
ual or  group  counseling;  sometimes 
they  develop  specialized  methods  or 
seek  the  assistance  of  community  re- 
sourQs  persons. 

When  helping  students  in  career 
choices,  counselors  often  administer 
and  evaluate  tests.  Some  counselors 
also  have  responsibility  for  a  career 
information  center  and  the  school's 
career  education  program.  The 
counselor  may,  for  example,  suggest 
ways  in  which  a  ipath  teacher  can 


tional  and  vocational  training  beyond 
high  school  to  counsel  students  who 
want  this^nforihation.  They  must 
keep  informed  ^bout  training  pro- 
grams  in  2t  and  4-year  colleges;  in 
trade,  technical,  and  biisiness 
schooler  apprenticeship  pf^^ai^s; 
and  available  federally  sui5pprted  . 
^j>rograms.  Counselors  also  advise 
students  abbut  educational  require- 
*  mqits  for  entry  level  jobs,  job  chang- 
es caused  by  technological  advances, 
college  entrance  requiiiements,  and 
places  cjf  employment.  ^ 

Counselors  in  junior  high  and, high 
schools  often  help  students  find  part- 
time  jobs,  either  16^  enable  them  to 
stay  in  school  or  to  help  them  pre- 
pare for  their  vocatiw.  They  may 
help  both  graduates  an^  dropouts  to 
find  jobs  or  may^direct  them  to  com- 
jnunity  employment  services.  They 
siso  may  conduct  surveys  to  learn 
mor^  about  hiring* experiences  of  re- 
cent graduates  and  dropouts,  local 
job  opportunities,  or  the  effective- 
ness of  the  educational  and  guidance 
programs. 

Counselors  also  work  with  prob- 
lems affecting  the^^hool  as  a  whole 
or ^ one  or  two  individuals.  If  drug 
abuse  is  -a  problem,  counsefors  may, 
for  example,  initiate  group  counsel- 
ing sessions  to  discuss  the  dangers  of 
taking  drugs.  Or  they  may  speak  in- 
dividually with  students  and  their 
parents. 

Counselors  work  closely  with  oth- 
er staff  members  of  the  school,  mem- ' 
bers  of  the  community,  and  parents.  . 
Often,  teachers  and  counsellors  con- ' 
fer  about  problems  affecting  a  stu- 
dent 6r  group  of  students.  A  teacher 
may  refer  a.  student  who  appears  to 
have  problenis  dealing  with  class- 
mates to  a  counselor  who  will  at- 
tempt to  find  the  cause.  Counselors  ; 
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on  opportufiMM  for  oducatlon  and  vocational 
training.  * 


^  may  arrange/jKgeetings  with  parents 
or  community  agencies,  such  as  men- 
tal health  organizations,  if  a  student's 
prdblems  are  serious.'* 

Eleme^itary  school  counselors  help 
chOdj^en  to  niaice  the  best  use  of  their 
abilities  by  identifying  these  leuid  oth- 
er basic  aspects  of  the  child's  niake- 
up  at  an  early -age.,  and  by  evaluaiBng 
*  any  learning  problems.  Methods  used 
in  counseliiig  grade  school  children 
differ  in  many  ways  from  those  used 
'  iVith  older  students.  Observations  of 
classroom  and  JplBy  activity  fiimish 
clues  about  children  in  the  lower 
grades.  To  better  understand  chil- 
dren, elementary  school  counselors 
'  spend  much  time  consulting<with 
teachers  and  patents.  They  also  work 
closelji;  with  other  staff  members  of 
the  school,  including  psychologists 
and  social  workers. 

Some  school  counselors,' particu- 
larly in  secondary,  schools,  teach 
classes  lifTiccupational  information, 
social  studies,  or  other  subjects.  They . 
also  ihay  supervise  school  clubs  or 
other  extracurricular  activities,  often 
after  regular  schpol  hours. 


PlacM  of  Employment 

About  43,000  p^ple  workjcd  full 
time  as  p\iblic  school  counselors  dur- 
ing 1976.  Most  cojunselors  work  in 
large  schools.  An  increasing  number 
of  school  districts,  however,  provide 
guidance  services  to  their  small 
schools  by  assigning  more  than  one 
schobl  to  a  counselor. 

Training,  Other  Qualifications, 
and  Advancement. 

"Most  States  require  school  counse- 
lors to  have  counseling  and  teachip^ 
certificates.  However,  a  grow 
number  of  States  no  longer  require 
teacher  certification.  (See  state- 
ments on  elementary  and  secondary 
school  teachers  for  certificate  f^- 
quirements.)  Depending  pn  the 
State,  a  rnaster*s  degree  in  counsejing 
and  from  1  to  5  years  of  teaching 
experience  usually  are  required  for  a 
counseling -certificate.  People  who 
plan  to  bepome  couhselon^  should 
learn  the  requirements  of  the  State  in 
which  they  plan  to  work  since  re- 
quirements vary  among  States  and 
change  rapidly. 


College  students  interested  in  be- 
coming school  counselors  usually 
.  take  the  regular  program  of  teacher 
education,  with  additional  courses  in 
^  psychology  and  isociology.  In  States 
wheie  teaching  experience  is  nof^a 
requirement,  it  is  possible  to  major  in 
a  liberal  arts  program.  A  Tew  States 
substitute  a  counseling  internship  for 
teaching  experience.  In  some  States 
^  teachers  who  hav^  completed  part  of 
the  courses  required  for  the  master*s 
>  degree  in  counseling  are  eligible  for 
provisional  certification  and  may 
work  as  counseloiKunder  supervision 
while  they  take  additional  courses. 

Counselor  education  programs  at 
the  graduate  level  are  available  in 
more  than  450  colleges  and  universi- 
ties, usually  in  the  departments  of 
education  or  psychology.  One  to  2 
years  of  graduate  study  are  necessary 
for  a  master^s  degree.  Most  programs 
p^vide  supervised  field*  experience. 

Subject  areas  of  required  graduate 
level  courses  usually  include  apprais- , 
al  of  the  ihclividual  student,  individ- 
ual counseling  procedures,  group 
guidance,  information  service  for  car 
reer  development,  professional  rela- 
tions and  ethics,  and  statistics  and . 
research. 

The  ability  to  help  young  people 
accept  responsibility  for  their  own 
lives  is  important  for  school  counse- 
lors. They  inust  be  able  to  cooltiinate 
the  activity  of  others^^  ^d  work  as 
^  part  of  the  team  which  forms  the 
'  educational  system.  .  « 

School  counselors  may  advance  by 
moving  to  a  larger  schoolrbecoming 
director  or  supervisor  of  counseling 
or  guidance;  or,  with  ^farther  gradu- 
ate education,  becoming  a. college 
counselor,  educational  psychologist, 
school  psychologist,  or  school  ad- 
ministrator. Usually  college  counse- 
lors and  educational  psychologists 
must  earn  the  Ph.  D.  degree. 

Employment  Outlook 

Employment  of  school  counselors 
is  likely  to  grow  more  slowly  than  the 
average  for  all  occupations  through 
the  mid-l980*s  as  declining  ^hbol 
enrollments  coupled  with  financial 
constraints  limit  demand.  If  Federal 
assistance  for  career  education  is  in- 
creased, however,  many  more  jobs 
should  result.  Thus,  future  growth  in 
courfselor  employment  will  depend  . 
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largely  on  the  amount  of  ^nds  that 
the  Federal  Govemnient  provides  to 
the  States. 

Earnings  and  Working 
Conditions 

^  ,  According  to  a  recent  survey,  the 
average  salary  of  school  counselors 
ranged  from  $11,646  to  $18,929. 
School   counselors   generally  earn 

,  more  than  teachers  at  the  same 
school,  (See  statements  on  kinder-  ' 
garten  and  elementary  school  teach- 
ers and  secondary  school  teachers. ) 

In  most  school  systems,  counsel9rs 
receive  regular  salary  increments  as 
they  obtain  additional  education  and 
experience.  Some  counselors  supple- 
ment their  income  by  part-time  con- 
sulting or  other  work  with  private  or 
public  counseling  centers,  govern- 
ment agencies,  or  private  industry. 

-Sources  of  Additional 
information 

State  debartments  of  education 
can  supply  information  on  colleges 
and  universities  that  offeir  training  in 
guidance  and  counseling  as  well  as 
on  the  State  certification  require- 
ments. 

Additional    information    on  this 
field  of  work  is  available  from: 

American    School    Counselor  Association. 
•    1607  New  Hampshire  Ave.  NW..  Wash- 
ington, D.C.  20009. 


EMPLOYMENT 
COUNSELORS 

(D.O.T.  045.108) 

Nature  of  the  Work 

Uncertainty  about  career  plans  is  a 
problem  faced  not  only  by  young- 
sterS^n  school  but  afso  by  many 
adults,  ^-Many  persons  lack  realistic 
career  goals,  adequate  job  training, 
ortknowledge  about  the  labor  mar- 
ket. Some  become  unemployed.Vet- 
erans  and  school  dropouts  are  exam- 
ples of  other  individuals  who  often 
do  not  know  how  to  turn  their  talents 
and  abilities  into  marketable  skills. 
,  employment  counselors  (sometinles 
called  vocational  Counselors)'  help 
these  and  other  jobseekers. 

Most  employment  counselors  as- 
sist t)ersons  wjio  turn  to  Slate  or 
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community  agencies  for  advice.  The 
handuj^pped,  older  workers,  and  in^ 
divicuisls  displaced  by  automation 
and  iMustry  shifts  or  unhappy  with 
thei/  present  occupational  fields  are 
typical  applicants.  Some  jobseekers 
are  skilled  in  specific  occupations 
and  reddy  for  immediate  job  place- 
ment; others,  who  have  little  educa- 
tion and  lack  marketalfle  skills,  need 
intensive  training  to  prepare  for  jobs. 
In  State  employment  services,  the 
counselor  also  helps  those  who  lare 
least  employable,  such  as  welfare  re- 
cipients, ex-prisoners,  and  the  educa- 
tionally and  culturally  deprived. 
,.  Counselors  interview  jobseekers  to 
learn  employment-related  -facts 
about  their  interests^  training,  work 
experience,  work  attitudes,  physical 
capacities,  and  personal  traits.  If  nec- 
essary, they  may  get  additional  data 
by  arranging  for  aptitude  and 
achievement  tests  and  interest  inven- 
tories, so  that  more  objective  advice 
may  be  given.  They  also  may  get  ad- 
ditional information  by  sp^eaking  with 
the  applicant*s  former  employer  or 
school  principal.  ^ 

When  a  jobseeker's  background, — 
the  person*s  abilities  and  limitations 
has  been  thoroughly  reviewed,  the 
employment  counselor  ^  discusses 
occupational  requireH|ents  and  job 
opportunities  in  ^jKjent  fields 
within  the  potential  of  the  jobseekers 
Then  the  counselor  and  the  client 
develop  a  vocational  plan.  This  plan 
may  specify  a  series  of  steps  involv- 
ing remedial  education,  job  training, 
work  experience,  or  other  services 
needed  to  enhance  the  p>erson*s  em- 
ployability.  _ 

In  many  cases,  employment  coun- 
selor^ refer  jobseekers  to  other  agen- 
cies for  physical  rehabilitation  or 
psychological  or  other,  services  be- 
fore or  during  counseling.  If,  for  ex- 
ample, a  person  is  hamp>ere^  in  a  job 
search  because  of  stuttering,  the 
counselor  might  suggest  visits  with 
city  or  county,  medical  personnel. 
Proper  referrel  require^  that  counse- 
lors'be  familiar  with  the  available 
community  services  so  that  they  can 
selec{  those  most  likely  to  benefit  a 
particular  jobseeker. 

CoLkpseheijs  may  help  jobseekers  by 
sugge^ng  employment  sources  and 
appropriate  ways  of,-appfying  for 
work.  In  some  cases,  counselors  may 

'Sir  '  ■ 


contact  employers  about  jobs  for  ap- 
plicants, although  in  State  employ- 
'  rrf^nt  services  agencies,  placement 
specialists  often  handl^  this  work. 
After  job  placement  or  entrance  into 
training,  counselors  may  follow  up  to 
determine  if  additional  assistance  is 
needed. 

The  expanding  responsibility  of 
public  employment  service  counse- 
lors for  jmplfbvir^g  the  employability 
of  disadvantaged  persons  has  in*' 
creasea^eir contacts  with  these  per- 
sons durirtg  training  and  on  the  job. 
Also,  it  has  ^ed  to  group  counseling 
^and  the  stationing  of  counselors  in 
neighborhood  and  community  cen- 
ters. . 

Places  of  Employment . 

^n  ^1976,   about   3^400  persons 
worked  as  employment  counselors  in 
State  employment  service  offices,  lo- 
cfiited  in  e\«ery  large  city  and  many 
smaller  towns.  In  addition,  about 
3,000  employment  counselors 
worked  for  various  private  or  com-  ^ 
munity  agencies,  primarily  in,  the  . 
larger  cities.  Some  worked  in  insfitu-  ' 
tions  such  as  prisons,  tmining  schools 
for  delinquent  youths,  and  mental 
hospitals.  Also,  the  Federal  Govern- 
ment employed  a  limited  number  of      -  ^ 
employmlent  counselors,  chiefly  in  ' 
the  Veterans  Administration  and  in  j 
the  Bureau  of  Indian  Affairs.  Some^ 
counselors  teach  in  graduate  training 
programs  or  conduct  research. 

Training,  Other  Qualifications,  - 
and  Advancement  % 

The  national  qualification  starvd-^ 
ard  for  first  level  employment  coun- 
selors in  State  employntent  service 
offices  calls  for  30  graduate  semester 
hours  of  counseling  courses  beyond  a 
bachelor's  degree.  However,  1  year 
of  counseling-related  experience 
may  be  substituted  for  15  graduate  1 
semester  hours. 

All  States  require  counselors  in  '■- 
their  public  employment  offices  to 
^^eet  State  civil  service  or  merit  sys- 
tem requirements  that  include  mini- 
mum^ educati^>^al  and  experience 
standards.  "  *  .  ^ 
,  Applicants  with  adyanced  degrees 
^and  additional  qualifying  experience 
may  enter '"^it  higher  levels  on  *the 
counselor  cfareer  laddeV.\Many  States 
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^^also  make  provision .  f'or  individuals 
with  extensive  es^pecience  in  the  em- 
1)loy m en t  service, ;  whether^  or  not 
they  have  college  degrees,  to  ^ehter 
the  cpuhs^dr  career  lad^ier  and 
move  upWard  by  acquiring  the  pre^- 
scribed  university  Qoursework  and 
qualifying  experience  for  each  level. 

Although  minimum  entrance  re- 
qurcements  are  rrot  standardized 
among  private  and  community  agen- 
cies, most  prefer,  and  some  require,  a. 
master's  degree  in  vocatiohal  coun- 
8()Kling  or  in  a  related  field  such  as 
psychology,  personnel  administra- 
tion, counseling,  guidance  education, 
or  public  administration.  Many  pri- 
vate agencies  prefer  to  have  at  least 
one  staff  member  who  has  a  doctor- 
ate in  counseling  psychology  or  a  re- 
lated field. ^  For  those  lacking  an  ad- 
vanced degree,  employers  usually 

•  emphasize-  experience  in  closely  re- 
lated work  such  as  rehabilitation 
counseling,  emplpyment  interview- 
ing, sctf^ol  or  college  counseling, 
teaching,  social  work,  or  psychology. 

\n  each  State,  the  public  employ- 
ment service  office^  provide  some  in- 
service  training  .programs  for  their 
new  counselors  or  trainees.  In  addi-' 
'  tion,  both  their  new^and  experienced 
counselors  often  are  given  part-time 
tf'^ining  at  colleges  and  universities 
during  tYv^  regiifar  academic  year  or' 
at  institutes  or  summer  sessions..  Pri- 
vate ^and  community  agencies  also  of- 
ten provide  in-service  training; oppor- 
.tunities.    "  , 

College  students  who  wish  to  be^ 
come  employment  counselors  should 
enFoIl  in  courses  in  psychology  apd 
basic  sociology.  At  the  graduate  lev- 
el, requirements  for  this  field  usually 
include  courses  in  techniques^  of 
counseling,  psychological  principfes 
and  psychology  of  careers,  assess- 
ment and  appraisal,  cultures  arid  en- 
vironment^ and  occupational  infor-' 
mation.  Counselor  education^ 
programs  at  the  graduate  level  are 
available  in  more  than  450  colleges 
arid  universities,  mainly  in  depart- 
ihents  of  education  or  psychology. 

*  To  obtain  a  master's  degree,  students 
must  complele  1  to  2  years  of  gradu- 
ate study  including  actual  experience 
in  counseling  under  the  supervision 
of  an  instructor.     ,  « 

Persons  aspiring  to  be  employinent 
counselors  should  have  a  strong  in- 


terest in  helping  others  make  voca- 
tional plans  and  carry  them  out.  They 
should  be  able  to  work  independent- 
ly and  to  keep  detailed  records. 

Well-qualified  counselors  with  ex-^ 
petience  may  advance  to  supervisory 
or  administrative  positiVuns  in  their 
ow^  or  other  organizations.  Spme 
may  become  directors  of  agencies  or 
of  other  colinseling. services,  or  area 
supervisors  of  guidance  programs; 
some  nray  become  consultants;  and 
others  may  become  professors  in  the 
counseling  .field*^  V 

'  Employmen<'%>utlook 

Employment  counselors  with  mas- 
ter's degrees  or  exjperience  in  related  . 
^fields  are  expected  to  face  some 
competition  in  both  public  and  com- 
munity employment  agencies 
through  the  mid-1980's.  Actual 
growth  in  employment  of  counselors 
will  depend  in  large  part  on  the  level 
of  Federal  funding  to  State,  local  and 
community'  agencies  Jto  ,  provide 
'cbui\seling  serviced.  Some  openings 
-for  employment  counselors  will  re- 
sult, however,  from  the  need  to  re- 
place those  who  die,  retire,  or  trans- 
fer to  othe.r  occupations^.  ° 

Earnings  imd  Working 
Conditions 

Salaries'of  employment  counselors 
in  State  .employment  services  vary 
considerably  from  State  to  ;State.  In 
t.6,  salaries,  ranged  from  about 
)00  for  entry  leviel  positions  to 
$2 1 ,000  for  experienced  counselors. 
The  average  starting  salary  for  begin- 
ning workers  was  $10,506,  while  ex- 
perienced counselors  averaged 
$13,814.     '  * 

According  to  the  limited  data 
available,  the  average  starting  salary' 
for^counselors  in  "private,  nonprofit 
organizations  in  1976  was  $8,500u 
The  average  for  experienced  workers 
was  116,000.  In. general,  salaries^  of 
employment  counselors  are  about  1 
1/2  times  as  high  as  average  earnings 
for  all  nonsupervisory  workers  in  pp^ 
vate  industry,  except  farming. 

Most  counselors  work^  about  40 
hours  a  week  and  have  various  bene- 
fits, iticluding  vacations,  sicic  leave^ 
pension  plans,  and  insurance  cove'^li 
age.  Counselors  employed  in  com- 
munity agencies  may  work  pve; 
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Sources  of  Additional 
Information 

For  general  information  on  em- 
ployment or  vocational  counseling, 
contact: 

National  Employment  Counselors  Associ- 
■      ation,  1607  New  Hampshire  Ave.,  NW., 
Washington,  D.C.  20009, '  / 

National  Vocational  Guidance  Association, 
1607  New  Hampshire  Ave.  NW.,  Wash- 
ington D.C.  20009. 

.U.S.  Department  of  Labor,  Employment  and 
Training  Administration,  USES,  Division 
/  of  Counseling  and  Testing,  Washington, . 
D.C.  i0210. 

The  administrative  office  for  each 
State's  em ployifient  security  agency, 
bureau,  divisioflf  oj  commission  can 
supply  specific  information  about  lo- 
cal job  opportunities,  salaries,  and 
entrance  ri^quir^ments  for  positions 
in  public  employment  seryice  offices. 


REHABILITATION 
COUNSELORS 

(D.O.T.  045.108) 

Nature  of  the  Work  . 

E^ch  yifear  more  mentally, -physi- 
cally; and  emotionally  disabled  per- 
sons become  self-sufficient  and  pro- 
/ductive'  citizens.  They  find 
employment  in  a  wide  variety  of 
occupations,  previously  thought  too 
complex  or  dangerous  for  them  to 
handle.  A  growing  number  are  study- 
ing in"  colleges  and  technical  schools 
throu'ghout  the  United  States.  One 
member  of  the  team  of  professionals 
who  help  uisabled  individuals  leave  a 
sheltered  environment  to  Teac^as  nor- 
miaJ  a  life  as  possible  is  the  irShabilita- 
tion' counselor. 

Rehabilitation  pounselofs  begin 
their  work  .by  learnffirg  about  their 
client.  They  mawead  school  reports, 
confer  with  mescal  personnel,  and 
talk  with' family  niembers  to  deter- 
in  ine  tfie^exact  nattire  of  the  disabil- 
ity. They  also  discuss  with  physicians, 
psychologists,  and  occupational 
therapists  the  types  of  skills  the  client 
s^^an  learn,  ^t  that  point,  the  coiinsel- 
fjhr  begins  a  series  of  discussions  with 
the  client  to  explore  training  and  ca- 
reer options.  The  counselor  then  uses 
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this  information  to.  develop  a  reha- 
bilitation* plan. 
^  A  rehabilitation  program  generally 
incUides  specific  job  training,  such  as 
secretarial  studies,  as  well  as  other 
specialized  training  the  disabled  per- 
son may  heed.  When  working  with  a 
blind  individual,  for  example,  the 
counselor  may  arrange  for  training 
with  seeing-eye  dogs.  The  disabled 
person  then  may  spend  a  few  months 
leaming>to  cross  streets  and  ride  pub- 
lic transportation  systems.  Through- 
out this  period,  the  counselor  and 
disabled  client  meet  regoarly  to  dis- 
cuss progress  in  thb  reU^ilitation 
program  and  any  problems^' that  may 
arise. 

Counselors  also  must.^tjnd  jobs  for 
disabled  persons  and  often  malke  fol- 
'  low-up  checks  to  insuce  jtlQK  place - 
^ment  has  been  successtul.  If  the  hew 
employee  has  a  specific  problem  on 
the,  job,  the  counselpr  may  suggest 
adaptation^  to  the  employer. 
^^eJiahi1U^S|K|^  counselors  n^ust 


capped  clients  and  their  families  over 
many  months  or  even  years.  The 
counselor  often  has  the  satisfaction 
of  watqhing  day-by-day  progress  in 
the  disabled  person's  fight  for  in- 
dependence. At  other  times^  how- 
ever, the  counselor  may  experience 
the  disappointment  of  a  client's  fail- 
ures. - 

Because  job  placement  is.  an  im- 
portant aspiSfct  of  a  counselor's  work, 
he  or  she  must  keep  in  touch  with 
members  of  the  business  community 
to  learn  the  type  of  jobs  available  and 
training  required.  They  also  try  to 
alleviate  any  fears  on  the  part  of  em- 
ployers about  the  suitability  of  hiring 
handicapped  individual^.  As  a  result, 
counselors  may  spend  time  publiciz- 
ing the  rehabilitation  program  to 
'business  and  community  associ- 
ations. 

An  incrieasing  niimber  of  counse- 
lors specialize  in  a  particuSr  area  of 
rfehabilitation;  sonie,  may  work  al- 
xnost  exclusively  with  blind  peopfe, 
..i^gjl^plics  pr^^g  addicts,  the  men- 
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Rehabilitation  counsalbr  atalstlng  blind  parson  in  U3e  of  tape  recorder. 
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tally  ill,  or  retarded  persons.  Ot)»6rs 
/nay  work  almost  entirely^^^itn  per-^ 
sons  living  in  poverty  areas. 

The  amount  of  time  spent  counsel- 
ing each  client  varies  with  the  sever- 
ity of  the  disabled  person's  problems 
as  well  as  with  tEe^ize  of  the  counser^ 
lor's  caseload.  Usually,  c(funselors  in 
p/^ate  organizations  can  spend  more 
time' with  clients  than  their  A)unter- 
parts  in  State  agencies.  Some  reha- 
bilitation counselb'rs  are  responsible 
for'  fnany  persons  in  various  stages  of 
rehabilitation;-on  the  other  band,  less 
experienced  counselors  -or  those 
Working  with  the  severely  disabled 
may  work  with  relatively  few  cases  at 
a  time. 

^  I.       .    /  ■  .,  , 

Places  of  Employment 

'  About  1 9,000  persons  worked  as 
rehabilitation  counselor^  in  1976. 
About  70  percent  >yorkdd  in  Stat^  - 
and  local  rehabilit^on.  agencies  fi- 
nanced cooperatively  with*  Federal 
and  State  funds.  Some  rehabilitation 
counselors  and  counseling  psycholo- 
gists worked  for  the  Veterans  Ad- 
ministration. Rehabilitation  centers, 
sheltered  worksl^ops,  hospitals,  labor 
unions,  insurance  companies,  special 
schools,  and  other  public  and  private 
agenices  with  rehabilitation  pro- 
grams and  job  placement  services  for 
\he  disable<3  pmploy  the  rest. 

^Training,  Other  Qualifications, 
and  Advancement 

A  bachelor's  degree  With  courses 
in  counseling,  psychology,  and  relat- 
ed fields  is  the  minimum  educational 
i'eqjjjiremeht  for  rehabilitation^coun- 
selors.  However,  employers  are  plac- 
ing increasing  emphasis  on  the  mas- .  , 
ter 's  d egree  in  reh^bititation 
counseling  or^vocational  coi^seling,; 
or  in  related  subj^LCts  such  as  psy- 
chology, education,  and  social  A'ork.  * 
Work  experience  in  fields  such  as  vo- 
cational counseling  and  placement, 
psycliplpj^,  education,  and  social  'v 

'  work  is-mi  asset  for  securing  employ-  ? 
ment  as  a  retiabilit^jkm  coun^lor. 
Most  agencies^ave^Wdrk-study  pro- 

'  grams  whereby  employed  counselors 
can  earn  graduate  degrees  in  the 
field. 

More  than  75  college  and  universi- 
ties offered  graduate  programs  in  re- 
habilitation counseling  in  1976.  Usu- 
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^aUy,  1  1/2  to  2  years  of  study  are  , 
required  fdir  tliQ  master's  degree.  In- 
cluded is  a  period  of  actual  work  ex- 
perience as  a  rehabilitation  counsel- 
or under  the  close  supervision  of  an 
inistnictpr;  Bigb'ides  a  basic  founda- ' 
tibn  fl^  psychology,  courses  generally 
included  in  master^s  d^ree  programs 
^aiie  cpunseling  theory  andxtech- 
niques,  occupatipnal^and  educational 
information,  and  community  re- 
sources. Other  requirements  may  in- 
clude courses  in  placement  and  foN 
lowup,  tests  and  measure^ments, 
psychosocial  effects  of  disability,  and 
medical  and  legislative  aspects  of  re- 
habilitation. ^ 

To^am  the  doctorate  in  rehabili- 
'  tation  counseling  or  in  counseling 
psychology  may  take  a  total  of  4  to  6 
years  of'  graduate  study.  Intensive 
training  in  psychology  and  other  so-^ 
'ciaL  sciences,  as  wel)  as  in  research 
methods,  is  required. 

Many  States  require  that  rehabili- 
tation counselors  be  hir^d  in  ac9ord- 
aince  with  Statejciyil  service  and  mer- 
it system  rules.^  In  most  cases,  these 
regulations  require  applicants  to  pass 
a  Competitive  written  test,  sometimes 
supplemented  by  .  an  interview  and. 
evaluation  by  a  board  of  examiners'. 
In  addition,  some  private  organiza- 
tions require  rehabilitation  counse- 
lors to  be  certified.  To  .become  certi- 
Hed,  counselors  must  pass  exams 
.  administered  by  the«Commission  on 
Rehabilitation  Counselor  Certifica-' 
tion. 

Because  rehabilitation  counselors 
deal  with  the  welfare  of  individ'uals,i 
the  ability  to  accept  responsibility  is 
important.  It  also  is  e$sential  ^that 
they  Be  able  to  work  independently 
and  be  able  to  motivate  and  guide  the 
activity  of  others.  Counselors  who 
work  with  the  severely  disabled  fteed 
unusual  emotional^  stability.  They 
must  be  very  patient  in  dealing  y^th 
clients  who  often  are  discouraged, 
angry,  or  otherwise  difficult  tp  han- 
dle.^ _  !  ■  ^ 
'  Counselors  who  have  limited  expe- 
rience Usually  are  assigned  the  less 
difficult  cases.  As  they  gain  experi- 
ence, their  caseloads  are  increased 
and  they  are  assigned  clients  with 
more  complipx*  rehabilifation  prob-  . 
lems.  After  obtaining  considerable 
experience  and  more  graduate^  edu- 
cation, rehabilitation  counselors  may 


,  advanc^.  to  Supervisory  p(Jstjtions  or 
top  administrative  jo.bs. 

iEmployment  Outlook 

Because  most  State^  and  private 
rehabilitation  agencies  are  funded 
primarily*  by  tlie  Federal  Govern- 
ment, the  extent  of  employnAnt 
growth  will  depend  lai'gely  on  the 
level  of  government  spending.  Addi- 
tional positions,  however^  are  expect- 
ed to  become  available  in  private 
companies,  such  as  manufacturing 
and  service  firms,  for  rehabilitation 
counsel6rs  to  help  in  equal  employ- 
ment opportunity  efforts.  In  addition 
to.  growth,  needs,  many  counselors 
will  be  Required  annually  to  replace 
.  those  who  die,  retire,  or  leave  the 
field  for  other  reasons. 

Earnings  and  Working 
Conditions 

Salaries  of  beginning 'rehabilitation 
counselors  in  State  agencies  aver- 
•aged  $10,44f  a  year  in  1976.  Begin- 
ning  salaries  ranged  from  $7,^00  in 
Puerto  Rico  to  $  1 5,774  in  Alaska. ^. 

The  yeterans  Administratipn  paid 
counseling  psychologists  with  a  2- 
year  master's  degree  and  1  year  ,of 
subsequeht  experience: — and  those 
with  a  Ph.  D. — starting  salaries  of 
$17,056  in  1976.  Those  with  a  Ph.  d. 
and  a  year  of  experience,  and^those  . 
with  vai  2-year  master's  degree  and 
m^uch' experience,  started  at  $20,442. 
Some  rehabilitation  counselors  with 
a  Ijachelot's  degree  were  hired  at 
starting  salaries  ^of  $1 1,523  and^ 
$14,0^frin  general, ^salaries  of  reha- 
bilitation counselors  are  aboye  the 
average  earnings  for  all  nonsupervi- 
sory  workers  in -private  industry,  ex- 
cept farming. 

Counselors  may  spend  only  part  of^ 
tiieir  time  in  their  offices  counseling^ 
and'  performing  necessary  paper- 
work. The  ^remainder  of  their  time  is 
spelit  away  from  the  office,  workir/g 
with  prospective  empjpyers,  training 
agencies,  ■  and  the  disabled,  person's 
familyj'The  ability  to  drive  a  Car  of- 
ten is  necessary  for  this  work. 

Rehabilitation. counselors  general- 
ly work  a  40-hour  week  or  less,  with 
some,  overtime  work  required  to  at- 
tend community  and  civic  meetings 
in  the  evening.  They  usually  are/cov- • 
ered  by  sick  an4/ annual,  leave  oene- 
fits  and  pension  and  health  plans. 
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Sources  of  Additional 
Information 

For  information  about  rehabilita- 
tion counseling  as  a  career,  cont^t: 

American  Psychological  Association^  Inc., 
1200  17th 'St.  NW.,  Washington,  D.C. 
.     20036."  ^         •  . 

.  American  Rehabilitation  Counseling  Associ- 
ation, 1607  fjew  Hampshire  Ave.  NW., 
Washington,  D.C.  20009. 

National  Rehabilitation  Counseling  Associ- 
ation, 1522  K  St.  NW.,  >^hington,  D.C. 
20005.  ,j 

Information  on  certification  rer 
quirements  and  procedures  is  avail- 
;able  from:  ^ 

Commission  on  Rehabilitation  Counselor  Cer-^ 
tification-  520  North  Michigan  Ave.,  Chi- 
cago, ni.-606M. 


COLLEG&i^AREER 
PLANNING  AND 
PLACEMENT 
COUNSELORS 


(D.O.T.  166.268)  '  • 

V    Nature  of  the  Work 

Choosing  a  career  is  a  decision 
faced  by  many  college  students. 
Finding  an  pccUpatioif  that  matches 
one's  like^y^iCttslikes.  and  talents  can 
be  difflcint  and  nme  consuming. 
And,  once  the  decision  is  made, 
there  is  still  the  problem  of  writing 
resumes,  ,  being  Jnterv^pWed,  and 
searching  ^out  prospective,  employ- 
ers— often  »an  anxiety-pripldMcihg  and 
discouraging  experience. 

Career  planning  and  "  placement 
counselors  help  bridge  the  gap  be- 
tween education  and  work  by  asj^ist- 
ing  students  in  all  phases  of  career 
decisionmaking  and  planning..^These 
counselors,  sometimes  called  college 
placement  officers,  pr9^4de  a  variety 
of  services  to  college  students  and 
alumni.  They  assist  students  in  mak- 
ing career  selections  by  encouraging 
them, to  examine  their  interests,  abili- 
tiest  and  goals,  and  then  helping 
them  to  explore  possible  career  alter- 
natives. They  may,  foj  example,  ar- 
range .part-time  or  summer  employ- 
ment with  a  local  government  agency 
fqr  an  architectural  student  consider- 
ing a  career  as  a  ci^y  planner.  Or  they 
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may  discuss  employment  options  and 
training  requirements  with  students 
migoring  in  history.  Ofen,  counselors 
suggest  additional  course^  or  further 
training  to  .enchJMibe  employment 
prospects.  :  ' 

Career  planning  and  placement 
counselors  also  airYange  for  job  re- 
cruiters te  visit  the  campus  to  discuss 
their  firm's  personnel  needs  and  to. 
interview  applicants.  They  provide 
r  cmpl6yei(6.with  information  about 
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students  and  inform  students  about 
business  operations  and  personnel 
needs  in  industry.  A  counselor,  may, 
for  example,  explain  to^students  that 
workers  in  certain,  industries  are  sub- • 
ject  to  layoffs.  In  6rder  to  counsel 
students  adequately,  counselorsWnust 
keep  abreast  of  job  market  develop- 
ments by  reading  literature  in  the 
field  and  maintaining  contact  with 
industry  and  government  personnel 
recruiters^ 

^)j2 
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Some  care^  planning  and  place- 
ment counselors„,especially  those  in 
junior  or  comnsivnity  colleges,  advise 
administrators  pn  curriculum  and 
course  content.  They  may  suggest 
courses  that  employers  believe  would 
tfAin  «tudentScmbre  adequately.  In 
'  addition,  some  counselors,  especially 
those  working  irf^small  schools;  also 
teadi.  ^11  counselors  maintain  a  li- 
brary of  career  niidance  and  recruit- 
'  ment  information. 

Placement  counselors  may  special- 
ize in  areas  such  as  law,  education,  or 
part-time  and  summer  work.  How- 
ever, the  extent  of  specialization  usu- 
ally depends  «ipbn  the^  size  and  type 
of  college  as  well  as  the  size  of  the 
placement  staff. 

Placet  6f  Employment 

Nearly  all  4-year  colleges  and  uni- 
versities and  many  of  the  increasing 
numbe;*  of  junior  colleges  provide  ca- 
reer planninj^  and  placement  services 
to  tl^ir  students  and  alumni.  Largt 
colleges  may  employ  several  counsel 
lors  working  under  a  director  of  ca- 
reer planning  and  placement  activi* 
ties;  in  many  institutions,  however,  a 
combination  of  placement  functions 
is  performed  by  one  director  aided 
by  a  clerical  staff.  In  some  colleges,  ^ 
especially  the  smaller  ones,  the  func- 
tions of  career  counselors  may  be 
performed  on  a  part-time  basis  by 
members  of  the  faculty  or  adminis- 
•trative  staff.  Universities  frequently 
have  placement  officers  for  eacji  ma- 
jor branch  or  campus. 

About.  3,900  persons  worked  as 
career  planning  and  placement  coun- 
selors in  colleges  and  universities  in 
1 976.  Nearly  three-fourths  worked  in 
4-year  institutions.  The  remainer 
worked  in  junior  and  community  col- 
leges. ,  '  . 

Training,  Other  Quaiificationt, 
and  Adviancem^nt  ^ 

Although  no  sp^ecific  educational 
program  exists  to  prepare  persons,  for 
career  planning^d  placement  work, 
a  bachelor's  degree,"'prcferably  in  a 
behavioral  science,  such  as^  psychol- 
ogy or .  sociolojjy,  IS  customary  for 
entry  into  the^field,  and  a  master's 
degree  is  increaisingly  being  stressed. 

In  1 976,  1 20  colleges  and  universi- 
ties offered  graduate  programs  in 
college  student  personnel  .work. 
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Graduate  cbXirses  that  are  helpful  for 
career  planning  an'd  pl^iwn^jt  coun- 
seling include  counselu^^|^P^:^d^ 
techniques,  yocatiawU^Ming,  the- 
ory of  gibup  dynamics,  and  occupa-- 
tional  research  and  employment 
trends. 

Some  people  enter  the  career  plan- 
ning and  placement  field  after  ♦gain- 
ing a  broad  ||ackgrpund  of  experi- 
ence in  business,  industry, 
government,  or  educational  organi- 
zations. An  internship  in  a  career 
planning  and  placement  office  also  is 
helpful. 

College  career  planning  and  place- 
ment counselors  must  have  an  inter- 
est in  people.  They  must  be  able  to 
communicate  with  and  gain  the  con- 
fidence of  students,  faculty,  and  em- 
ployeris  in  order  to  develop  insight 
into  the  employment  needs  of  both 
.  employers  and  students.  People  in 
this  a&id  should  be  energetic  and 
able  to  work  under  pressure  because 
they  must  organize  and  administer  a 
wide  variety  of  activities. 

Advancement  for  career  planning 
and  placement  professionals  usually 
is  through  promotion  to  an  assistant 
or  associate  position;  director  of  ca- 
reer planning  and  placement,  direc- 
tor of  student  personnel  services,  or 
some  other  higher  level  administra- 
tive position.  However,  the  extent  of 


such  opportCnity  usually  depen 
upon  the  type  of  collegeor  univer" 
and  the  size  of^the  stafR. 


/^%iiiplpymont  Outlook 

*  »  ■■><■« 

'  Employment  of  Cdjljgjge  career 
planning  and  placement  couliSielors^is 
expected  to  increase  through  the 
mid- 1980's,  Demand  will  be  greatest 
in  junior  and  community  colleges, 
where,  in  many  cases,  there  are  no 
career  planning  and  placement  pro- 
grams at  present.  In  addition,  the 
large  number  oY  adults  entering  com- 

•  munity  colleges  who  have  been  out 
of  the  labor  market  or  who  are  seek- 
ing a  mid-career  change  will  require 
specialized  counseling. ' 

Also  contributing  to  the  demand  in 
all  postsecondary  institutions  will  be 
tj^e  expected  continued  expansion  in 
services  to  students  from  minority 
and  low-income  groups,  who  require 
special  counseling  in  choosing  ca- 
reers  and  assistance  in  finding  part- 
time  jobs.  Growth  also  is  expected  in 
services  to  the  handicapped  and  to 
adults  participating,  in  continuing 
education. 

However,  'many  institutions  of 
higher  education  faced  financial 
problems  in  1976.  If  this  situation 
persists,  colleges  and  universities 
may  be  forced  to  limit  expansion  of 
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counseling  and  placement  servicesr 
resulting  in  competition  for  available 
positions. 

Eartnlngs  and  Working  ^  ' 
Conditiona 

Salaries  vary  greatly  among  educa- 
./lional  instit^utiohs.  According  to  the 
T[ittTltfe4yQfdrmatiori  available,  the  a>^ 
erage  salary -of  college  career  plan- 
ning and  placettieilV-directors  was 
more  than  $17,000  a 

Career  planning  and  placement^ 
counselors  frequently  work  more 
than  a  40-hour  week;  irregular  hours 
and  overtime  often  are  necessary, 
particularly  during  the  **recruiting 
season."  Most  counselors  are  em- 
ployed on  a  12-month  basis.  They  are 
paid  for  holidays  and  vacations  and 
usually  receive  the  same  benefits  as 
/other  professional  personnel  em- 
ployed by  colleges  and  universities. 

Sourcea  of  Additional 
Information 

A  booklet  on  the  college  student 
personnel  professions,  as  well  as  oth- 
er information  on  career  counseling 
and  placement,  is  available  from: 

The  College  Placement  Council,  Inc.,  P.O. 
Box  2263,  Bethlehem.  Pa.  18001. 
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Deciding  on  a  career  in  the  clergy 
involves  considerations  different 
from  those  involved  in  other  career 
choices.  When  persons  choose  to  en- 
ter  the  ministry,  priesthood,  or  rabbi- 
natef  they  dp  so  primarily  because 
they  possess  a  strong  religious  faith 
and  a  desire  to  help  others,  Never- 
theless, it  is  important  to  know  as 

„^  much  as  possible  about  the  profes- 
sion and  how  to  prepare  for  it,  the 
kind  of  life  it  offers,  and  its  needs  for 
personnel. 

The.  number  of  clergy  needed  de- 
pends largely  on  the  number  of  ^peo- 
ple w^o  participate  in  organized  reli- 

.  gious.groups.  This  affects  the  number 
of  ^hurches  and  synagogues  estab- 
lished and  pulpits  to  be  filled.  In 
addition  to  the  clergy  who  serve  con- 
gregations, many  others  teach  or  ]ct 
as  administrators  in  seminaries  and  in 
other  educational  institutions;  still 
others'  serve  as  ^chaplains  in.  the 
Armed  Forces,  industry,  correctional 
institutions,  hospitals^  or  on  college 
campuses;  or  render  service  as  mis- 
sionslries  or  in  social  welfare  agen- 
cies. 

Persons  cbnsidering  a  career  in  the 
clergy,  sliould  seek  the  counsel  oi  a  > 
-religious  leader  o^their  faith  to  aid  in 
evaluating  their  qualifications.  The 
most  impprtaht  of  these  are  a  deep 
relfgious  belief  and  a  desire  to  serve 
the  spiritual  needs  of  others.  The 
priest,  minister,  or  rabbi  also  is  ex- 
pected to  be  a  model  of  moral  and 
ethical  conduct,  A  person  consider- 
ing one  of  these  fields  must  realize 
that  the  civic,  sociaL  and  recreation- 
al activities  of  a  member  of  the  clergy 
often  ace  influenced  and  restricted 
by  the  Justoms  'and  attitudes  of  the 
community.- 

The  clergy  should  be  sensitive  to 
the  needs  of  others  and  able  to  help 
them  deal  with  these  needs.  The  job ' 
demands  an  ability  to  speak  and 
write  effectively,  to  organize,  and  to 
supervise 4  others.  The  person  enter; 


ing  this  field  also  must  enjoy  studying 
because  the  ministry  is  an  occupation 
which  requires  continuous  learning. 
In  addition,  the  ministry  demands 
considerable  initiative  and  self-disci- 
pline. 

More  detailed  information  on  the 
clergy  in  the  three  largest  faiths  in 
the  United  States— ^Protestant,  Ro- 
man Catholic,  and  Jewish — is  given 
in  the  following  statements,  prepared 
in  cooperation  with  leaders  of  these 
faiths.  Information  on  the  clergy  in 
.^other  faiths  may  be  obtained  directly 
from  leaders  of  the  respective 
groups.  '  ; 

 ^  :   

'  1  ■ 

PROTESTANT  MINISTERS 

.    (D.O.T.  120.108) 

Nature  of  the  Work 

Pk'otestant  ministers  lead  their  con- 
gregations in  worship  services  and 
administer  the  rites  of  baptism,  con^ 
firmation,  and  Holy  Communion. 
They  prepare  and  deliver  sermons 
and  give  religious  instruction  to  per- 
sons who' are  to  become.  neNv  mem- 
bers cMthe  church.  They  also  per- 
form Iparriages;  conduct  funerals; 
counsel  individuals  who  seek  guid- 
ance;'visit  the  sick,  aged,  and  handi- 
capped at  home  and  in  the  hospital; 
comfort  the  bereaved;  and  serve 
church  members  in  other  ways. 
Many  Protestant  ministers  write  arti- 
cles for  publication,  give  speeches, 
and  er)gage  in  interfaith,  community, 
civic,  educational,  and  recreational 
activities  sponsored  by  or  related  to 
the  interests  of  the  church.  Some 
ministers  leach  in  seminaries,  colleg- 
es, and  universities.  ^ 

The  services  that  ministers  con- 
duct differ  among  Protestant  de- 
nohiinations  and  also  among  congre- 
gations within  a  denomination.  In 
many  denominations,  ministers  fol- 


low a  traditional  order  of  worship;  in 
others  they  adapt  the  services  to  the 
needs  of  youth,  and  other  .groups 
within  tRe  congregation.  Most  serv- 
ices include  Bible  reading,  hymn 
singing,  prayers,  and  a  sermon.  In 
some  denominations,  Bible  reading 
by  a  member  of  the  congregation  and 
individual  testimonials  may  consti- 
tute a  large  part  of  the  service.  ^ 

Ministers  serving  small  congrega- 
tions generally  work  on  a  personal 
basis  with  their  parishioners.  Those 
serving  large  congregations  have 
greater  administrative  responsibil- 
ities, and  spend  considerable  time 
working  with  committees,  church  of- 
ficers, and  staff,  besides  performing 
their  other  duties.  They  may  have 
one  or  more  associates  or  assistants 
who  share  specific  aspects  of  the 
ministry,  such  as  a  minister  of  educa- 
tion who.  assists  in  educational  :pro- 
grams  for  different  age  groups,  or  a 
minister  of  music. 

Places  of  Employment 

In  1976,  about  190,000  ministers 
served  more  than  72  million  Protes- 


The  services  that  ministers  conduct  differ 
among  Protestant  danomlnatlons  and 
also  among  congregations  within  a  da- 
nomlnatlon. 
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-  tants.  Most  ministers  serve  individual 
congregations.  In  addition,  however, 
thousands  of  ministers  work  in  close- 
ly related  fields  such  as  chaplains  in 
hospitals  and  the  Armed  Forces.  The 
greatest  number  of  clergy  are  affiliat- 
ed; with  the  five  largest  groups  of 
churched — Baptist,  United  Method- 
ist, LutHerani  Presbyterian^  and  Epis- 
copal. 

All  cities  and  most  towns  in  the 
vUnited  States  havi^t  least  one  Prot- 
estant churcli'  with  a  full-time  minis-' 
ter.  Some  churches  employ  part-time 
ministers;  mjEiny  part-time  clergy  are 
'  seminary  students  or  ministers  re- 
tired  from  full-time, pastoral  respon- 
sibilities. Although  most  ministers 
are  located  in  urban  areas,  many  liv^ 
in  less  densely  populated  areas^  where 
they  may  serve  two  congregation^  or 
more.  ' 

Training  and  Other 
Qualifications 

Educational  requirements  for  en- 
try into  the  Protestant  ministry  vary 
greatly.  Some  denominations  have 
n^  formal  educational  requirements, 
and  others  ordain  {>ersons  having 
varying  amounts  and  types  of  train- 
ing in  Bible  colleges,  Bible  institutes, 
or  liberal  arts  colleges. 

In  ^976,^  there  were  138  American 
theological  institutes  accredited  by 
the  Association  of  Theological 
Schools  in  the  Unitecb^  States  and 
Canada.  These  admit  only  students 
who  have  received  a  bachelor's  de- 
gree orbits  equivalent  with  a  liberal 
arts  major  frpm  an  accredited  col- 
lege. Many  denominations  require  a 
3-year  course  of  professional  study  in 
one  of  these  accredited  SCTTools  or 
seminaries  after  college  graduation. 
The  degree  of  master  of  divinity  is 
\awarded  upon  completion. 

Recommerrded  pneseminary  or  un- 
dergraduate college  courses  include 
English,  history,  philosophy,  the 
natural  sciences,  social  sciences,  the 
fine  arts,  music,  religion,  and  foreign 
languages.  These  courses  provide  a 
knowledge  of  modern  social,  cultur- 
al, and  scientific  institutions  and 
problems.  However,  students  consid- 
ering theological  study  should  con- 
tact, at  the  earliest  possible  aate,  the 
schools  to  which  they  intend  to  ap- 
ply, to  learn  how  to  prepare  for  the 
program  they  expect  to  enter. 
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The  standard  curriculum  for  ac- 
credited theological  schools  consists 
of  four  major  categories:  biblical,  his- 
torical, theological,  and  practical. 
Courses  of  a  practical  nature  such  as 
^psychology,  religious  education,  and 
administration  are  emphasized. 
Many  accredited  schools  require  that 
students  gain  experience  in  church 
work  under  the  supervision  of  a  fac- 
ulty member  or  experienced  minis- 
ter. Some  institutions  offer  doctor  of 
ministry  degrees  to  students  who 
have  completed  I  year  or  more  of 
additional  study  after  serving  at  least 
a  year  as  minister.*"  Scholarships  ai^d 
loans  are  available  for  students  of 
theojogical  instiiiitions. 

In  general,  each  large  denomina- 
tion has  its  own  school  or  schools  of 
theology  that  reflect  its  particular^ 
doctrine,  interests,  and  needs.  How- 
ever, many  of  these  schools  are  open 
to  students  from  other  denomina- 
tions.- Several  interdenominational 
schools  associated  with  universiIRs 
give  both  undergraouate  and  gradu- 
ate training  covering  a  wide  range  of  • 
theologicil^points  of  view.  Persons 
who  "have  denonjinational  qualifica- 
tions for  the  ministry  usually  are  or- 
dained after  graduation  from  a  semi- 
nary, {n  denominations  t)iat  do  not 
require  seminary  training,  clergy^re 
ordained  at  various  appointed  times. 
Men  and  women  entering' the  clergy 
often  begin  their  careers  as  pastors  of 
small  congregations  or  as /assistant 
pastorsin  large  churches** 

Enriploym«nt  Outlook  ^^ 

The  trend  toward  merger  and  unity 
among  denominations,  combine^ 
with  thb  closing  of  smaller  parishes 
and  the  downturn  in  financial  sup- 
port, has  reduced  demand  for  Protes- 
tant ministers*  in  recent  years.  As  a' 
result,  new  graduates  of  theological 
^school3  will  face  increasing  copipeti- 
tion  in  finding  positions.  The  supply- 
demand  situation  will  vary  among  de- 
nominations and  the  chance  of  ob- 
taining employment  will  depend,  in 
part,  on  the  length  of  the  candidate's 
formal  preparation.  .Most  of  the 
openings  for  clergy  that  are  expected 
through  the  mid-l980's  will  there- 
fore'result  from  the  need  to  replace 
those  in  existing  positions  who  retire, 
die,  or  leava  the  ministry.  The  need 
for  ministers  in  Evangelical  churc^- 


es,  however,  is  expected  to  continue 
to  grow: 

Although  fewer  opportunities. may 
arise  for  Profestant  ministers  to  serve 
individual  congregations,  newly  or- 
dained ministers  may  find  work  in 
youth,  family  relations,  and  welfare 
organizations;  religious  education; 
and  as  chaplains  in  the  Armed 
Forces,  hospitals,  universities,  and 
correctional  institutions. 

Earnings  and  Working 
Conditions 

^  Salarie§  of  Protestant  clergy  vary 
substantially,  depending  .on  age,  ex- 
perience, education,  denomination, 
size  and  wealth  of  congregation,  type 

^of  community,  and  geographic  loca- 
tion; According  to  a  study  by  the  In- 
stitute for  Church  Development,  av- 
erage income  including  benefits  for 
Prottestant  minislEers^in  five  'denomi- 
nations was  about  $f3,650  in  19^6. 
These  earnings  are  somewhat  higher 
than  the  average  for  Protestant  de- 

^nominations  as  a  whole.  Annual  va- 
cations average  3  weeks  and  there 
often  is  opportunity  for  time  off. 

Because  of  the  wide  range  of  serv- 
ice that  the  minister  provides,  he  or 
she  may  ^ork  long  or  irregular  hours, 
often  involving  considerable  ti-avel. 

.  Sources  of  Additional 
Information 

Persons  whp  are  interested  in  eji- 
tering  the  Protestant  ministry  shouKK 
seek  the  counsel  of  a  minister  or 
church  guidance  worker.  Each  thep- 
logical  school  can  supplyaittormation 

.  on  admission  requirements.  Prospec- 
tive ministers  also  should  contact  the 

"ordifiation  supervision  body  of  their 
particular  denomination  for  informi8i^< 
tion  on  special  requirements  for  (y'di-" 
nation.   '^"^  - 


RABBIS 

(I>;p.T.  120.108)     "  \ 

'   riaturb  of  the  Work^ 

Rabbis  are  the  spiritu^lleaders  of 
their  congregations  and  tealchers  and 
interpreters  of  Jewish  law  and  tradi- 
tion. They  conduct  religious  services 


546 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


and  deliver  sernfon^  at  services  on 
the  Sabbath  and  on  Jewish, holidays. 
Rabbis  customarily  are  available  at 
all  titnes  to  counsel  members  of  their 
congregation,  other  followers  of  Ju- 
daism, and  the  community  at  large. 
Like  other  clergy,  rabbis  conduct 
weddings  and  funeral  services,  visit 
the  sick,  help  the  poor,  comfort  the 
bereaved,  supervise  religious  educa- 
tion programs,  engage  in  interfaith 
activities,  and  involve  themselves -in 
cpmmunity  affairs. 

J^abb^  serving  large  congregations 
may  spend  considerable  time  in  ad- 
ministrative duties,  working  with 
their  staffs  and  committees.  Large, 
congregations  frequently  have  an  as- 
sociate or  assistant  rabbi.  Many 
assistant  rabbis  serve  as  educational 
directors.        .        '  . 

\  .  Nearly  all  rabbis'  serve -Orthodox, 
Conservative,  or  Reform  congrega- 
tions. Regardless  of  their  particular 
point  of  vi|{w,  all  Jewish  congrega- 
tions preserve  the  substance  of  Jew- 
ish religious  worship.  The  congrega- 
tions differ  in  the  extent  to  whiah 

^  ,  they  follow  the  traditional  form  of 
worship — for  example,  in  the  wear- 
ing'of  head  coverings,  the  use  of  He- 
brew as  the  language  of  prayer,  or 
the  use  of  music  or  a  choir.  The  for- 
mat of  the  worship  service  and, 
therefore,  the  ritual  that  the  rabbis 


use  may  vary  even  among  congrega- 
tions belonging  to  the  same  branch  of 
Judaism. 

Rabbis  also  may  write  for  religious 
and  lay  publications,  teach  in 
theological  seminarie^s,  colleges,  and 
universities. 


Places  of  Employment 

About  4,000  rabbis  served  over  6 
million  followers  of  the  Jewish  faith 
ii^this  country<in  1976;  approximate- 
ly 1,550  weje  Orthodox  rabbis,  1,350 
were  Conservative,  and  1,200  Re- 
form. Others  work  as  chaplains  in  the 
military  services,  in  hospitals  and 
other  institutions,  or  in  one  of  the 
many  Jewish  comrhunity  service' 
/agencies.  A  growing  number  are  em- 
M  ployed  in  colleges  and  Universities  as 
i  teachers  in  Jewish  Studies^prbgrams. 
V    Although  rabbis  serve  Jewish  cpm- 
Imunities  throughout  the  Natioil,  they 
are  concentrated  in  those  States  that 
have  large  Jewish  populations,  par- 
ticularly .New  York,  California, 
Pennsylvania,  New  Jersey,  Illinois, 
Massachusetts,  Florida',  Maryland,  , 
and  the  Washington,  D.C.  metrppol- 
itan  area.  ' 

Training  and  Other 
Qualifications 

To  beicomq  eligible  for  ordination 
as  a  rabbi,  a  student  must  complete  a 


riabbi  Inatri/cting  nur««ry\tcAool  children  about  thitJ^cldat  evening  §ab^ath  meal. 


prescribed  course  of  study  in  a  semi- 
nary. Entrance  requirements  and  the 
curriculum  depend  upon  the  branch 
of  Judaism  with  which  the  s&minary 
is  associated. 

Nearly  30  senriinaries  train  Ortho- 
dox rabbis  in  programs  of  varying 
lengths.  The  required  course  of  study 
to  prepare  for  6r<dination  is  usually  3 
or  4  years.  However,  students  who« 
*are  not  college  graduate^  may  spend 
a  longer  period  at  these  seminaries 
and  complete  the  requirements  for 
the  bachelor's  degree  while  pursuing 
the  rabbinic.  course.  Some  Orthodox 
seminaries  do  not  require  a  college 
degree  to  qualify  for  ordination,  al- 
though students  who'qualify  usually 
have  completed  4  years  of  college. 

The  Hebrew  Union  College — Jew-*  ' 
ish  Institute  of  Religion  is  the  official 
seminary  that  trains  rabbis  for  the 
Reform  branch  of  Judaism.  It  is  the 
only  branch  that  has  approved  the 
training  and  ordination  of  women  as 
rabbis.  In  1976,  almost  half  the  en- 
tering class  at  the  Reform  seminary 
,  were  women.  The  Jewish  Theologi- 
cal Seminary  of  America  is  the  offi- 
cial seminary  that  trains  rabbis,  for 
the  Conservative  branch  of  Judaism. 
Both  seminaries  require  the'comple- 
'  tion  of  a  4-year  college  course,  ^s 
well  as  earlier  preparation  in  Jewish 
studies,  for  admission  to  the  rabbinic 
program  leading  to  ordination.  Nor- 
mally 5  years  of  study  are  required  to 
complete  tlie  rabbinic  course  at  the 
Reform  seminary,  including  1  year  of 
preparatory  study  in  Jerusalem.  Ex- 
ceptionally well-prepared  students 
can  shorten  this  5-year  period  to  a 
minimum  of  3  years.  A  student  hav- 
ing a  strong  background  in  Jewish 
studies  can  complete  the  course  at 
the  Conservative  seminary  in  4  years; 
for  other  enirollees,  the  course  may 
takSi^as  long  as  6  years. 

In  general,  the  curriculums  of  Jew- 
ish theological  seminaries  provide 
students  with  a  comprehensive 
knowledge  of  the  Bible,  Talmud, 
'Rabbinic  literature,  Jewish-.history, 
theology,  and  coiitses  in  education, 
pastoral  psych^lAgy,  and  public 
speakifig.  Studeiits  of  ^he  Reform 
seminary  get  a  thorough  preparation 
the  classics  as  .welf  as  ^xtensite 
practica|(  trammg  m  dealmg  with  thje 
social  and  political  problems  iti  the 
commurlity.  Training  for  alternatives 
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to  the  pulpit,  such  as  leiadership  in 
community  services  and  religious 
education, increasingly  is  stressed. 

Some  seminaries  grant  advanced 
academic  degrees  in  fields^  such  as 
Biblical  and  Talmudic  research.  All 
Jewish  the^qgical  seminaries  maxe 
scholarships  aiid  loans  available. 

Newly  ordained  rabbis  usually  be- 
gin as  leaders  of  smaihcongregatipns, 
assistants  to  experienced' rabb'is,  di- 
'  rectors  of  Hillel  Foundations  on  col- 
lege campuses,  teachers  in  semi- 
naries and  other  educational 
institutions;,  or  chaplains  Jn  the 
Armed  Forces.  As  a  rule,  the^pulpits 
of  large  and  well-established  Jewish 
'  congregations  are  filtfsd  by  experi- 
enced rabbis. 

^  Employment  Outlook 

The  demand  for  Rabbis  has  Re- 
clined in  recent  years  because  some 

*  established  congregations  have 

*  closed  and  fewer  new  ones  are  being 
formed.  As  a  result,  many  newly  or- 
dained Rabbis  will  take  positions  in 
smaller  Jewish  communities  and  as 
asi^istant  Rabbis  in  larger  Jewish  con- 

'  gregations.  Opportunities  still  exist 
for  Rabbis  to  teach  in  Colleges  and 
universities,  to  serve  as  ciiaplains  in 
the  Armed  Forces,  and  to  work  in 
hospitals  and  other  institutions  or  in 
one  of  the  many  Jewish  social.service 
agencies.  Openings  in  established 
congregations  will  came  largely  from 
a  need  to  replace  those  Rabbis  who 
retire  or  die.  . 

The  empkl^l^meht  outlook  for  rab- 
.  bis  varies  among  the  thr^e  miajor 
J  branches  of  Judaism,  however.  Re- 
form rabbis  may  face  some  competi- 
tion for  available  positions  and  Or-* 
thodox  clergy  are  expected  to 
encounter  vfery  keen  ^competition. 
Conservative  rabbis,  on  the  other 
^and,  will  have' good  employment 
Opportunities,  if  present  trends  con- 
tinue.        .  * 

«  .    Earjilntfs  and  Working 

*  «  Condition^ 

Incomes  var)L  depending  on  the 
size  and  financial  status  of  the  con- 
•  gregation,  as  well  as  its  denomirfa- 
tional  branch  and  geographic  loca-^ 
.'tion.  Rabbis  usually  earn  addit^nal. 
irftome  from  gifts  or  fees  for  officiat-  ^ 
ing  at  ceremonies  such  as  weddings. 
In  1976  the  annual  earnings  of 


rabbis  averaged  between  $15,0^0 
and  $20,000,  including  pension  and 
.  housing  allowance.  Earnings  of  Or- 
thodox rabbis  tended  to^be  at  the 
lower  end  of  the  scale.  Average  earn- 
ings of  newly  ordained  Coi^ervative 
and  Reform  rabbis  were  abou 
$19iQ00;  more  experienced  rabb 
earned  niuX:h  higher  salaric^s  a 
with  •other  benefits,  averaged 
much  as  $35^^00  a  year.  Some  senior 
rabbis  in' large  temples  earned  up  to 
$60,000  a  year.    "     \      ^   ,  ^ 

Rabbis*  working,  hours  are  deter- 
mined by  their  role  in  the  congrega- 
tion. Besides  conducting  regular  reli- 
gious services,  they,  also  may  spend 
considerable  time  in  administrative, 
educational,  and. community  service 
functions,  as  well  as  presiding  over 
various  ceremonial  services.  Rabbis 
also  must  be  available  to  serve  the 
emergency  needs  of  their  congrega- 
tion members. 

Sources  of  Additional 
Information 

.  Persons  who  are  interested  in  be- 
coming- rabbis  should  discuss  their 
plans  for  a  vocation  with  a  practicing 
rabbi.  Information  on  the  work  of 
rabbis  and  allied  occupations  can  be 
obtaiiTed  from: 

The  Jewish  Theological  Seminary  of  America, 
(Conservative),*  3080  Broadway,  New 
.  York,  New  York  ldt)27. 

The  Rabbi  Is^ac  Elchajian  Theological  Semi- 
nary, an  affiliate  of  Veshiva  University, 
(Orthodox),  2540  Amsterdahi  Ave.,  New 
York,  N.Y.  10033, 

/•  ■  • 

Hebrew  Union  College  and  Jewish  Institute  of 

Religion,  (Reform)^  whose  three  campus- 
es, are  located  at  40  W.  68th  St.,  New 
.York.  S.X-  10023;  at  3  101  Clifton  Ave., 
*^ Cincinnati? Ohio  45220;  and  at  3077  Uni- 
^     versity  Mall,  Los  Angeles,  Calif.  90007. 


ROMAN  CATHdLIC 
PRIESTS 
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siorts;  administering  the  Sacraments 
(inchujttng  the  sacraments  .of  Mar- 
ria^  and  Penance);  and  conducting 
funeral  services.  They  also  comfort^ 
thi  sick,  console  r^l^tlv&B  and  friends 
of  (the  dead,  cgjtftlsel  ^hose  in  need  of 
idanceTand  assist  the  {jpor. 

ests  spend  long  hours  working 
for  the  church  a^d  the  community. 
Their  day  usually  begins  with  morn- 
ing meditatipn  and  Mass,  and  may 
end  with  the  hearing  of  confessions 
or  an  evening  visit  to  a  hospita^^or  a 
home.  Many  priests  direct  and  Serve 
on  church  committees,  work  iri  civic 
and  charitable  organization^  and  as-A 
sist  iq  community  projects. 
^  There  are  two  main  classifications 
of  priests — diocesan  (secular)  and 
religious.  Both  types  have  the  same 
powers  acquired  thro^h  ordination 
by  a  bishop.  The  dJrorences  lie  in 
their  way  of  life,  the 'type  of  work  to 
which  they  are  assigned,*  and  the 
church  authority  to  whom  they  are 
immediately  subject.  Diocesan 
priests  generally  work  as  individuals 
in  parishes  assigned  to  them  by  the 
bishop  of  their  diocese.  Religious 
priests  generally  work  as  part  of  a 
religious  order,  such  as  the  Jesuits, 
Dominicans,  pr  Franciscans.  They 
engage  in  specialized  activities  suqh  ^ 
as  teaching  or  missionary  work  as- 
signed to  theirt  by  superiors  of  their 
order. 

Both  religious  and  diocesan  priests 


)man  C^th 
the  spiritual,^ 
educational  nee 


ts  attend  to 
moral;  ar^d 
members  of 

thei/^phurch.  fh^'n  duties  include 
presiding  , at  liturgical  functions;  ofr- 
fering  religious  enlightenmeijt  in  th^ 
form  "of  a  sermon;  hearing  confes- 


Th«  jiumb^r  of  pd«ttt  h«s  b««n  IntufI 
cisn^to  nil  •!!  th«  n««d8  «f  C«tho(lc  Int 
ttitlont. 
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hold  teaching  and  administrative 
posts  in  CathoUc  seminaries,  colleges 
and  universities,  and  high  sch6oj3. 
Priests  attached  to  religious  orders 
stafif  a  large  proportion  of  the  institu- 
^  tions  of  higher  education  and  ,many 
hijgh  schools,  whereas  diocesan 
priests  are  usually  concerned  with 
the  parochial  schools  attached  to 
parish  churches  and  with  diocesan 
high,  schools.  The  members  of  reli- 
gious orders  do  most  of  the  mission-  . 
ar^  work  conducted  by  the  Catholic 
Church  in  this  country  and  abroad. 

Places  of  Employme;it 

Approximately  59,000  priests 
served  nearly  49  million  Catholics  in 
the  United  States  in  1976.  X{iere  are 
priests  in  nearly  every  city  and  town 
and  in  many  rural  communities.  The 
hiajority  ard  in  metropolitan  areas, 
where  most 'CatJ^o lies  reside.  Catho- 
lic5.  are  concentrated  in  t!j^  North- 
east and^  Great  Lakes  regions,  with 
smaller  concentrations  in'  California, 
l^exas,  and  Louisiana.  Large  num- 
Jbefs  of  priests  are  located  in  commu- 
nities near  Catholic  educational  and 
other  institutions. 

Training  and  Other 
Qualifications 

Preparation  for  the  priesthood 
generally  requires  8  years  of  study 
beyond  high  school.  There  are  over 
450  seminary  institutions  where  stu- 
dents may  receive  training  for  the 
priesthpod.  Preparatory  Mudy  may 
beg'in  in  the  first  year  of  high  school,  • 

^stl  the  college  level,  or  in  theological 
seminaries  SLfldf  college  graduation. 

Higfi  school  serninaries  provide  a 
college  preparatdfy  prbgranlj^hat 
emphasizes  English  graiSTnar, 
speech,  literature,  and  social  studies. 

'  Some  study  of  Latin  is  required  and 
the  study  of' modem -language  is  en- 
couraged. The  seminary  college  of- 
fers a  liberal  arts  program,  stressing 
philosophy  and  religion;  the  study  of 
man  through  the  behavioral  sciences 
and  history;  and  the  natural  sciences 
and  mathematics.  In  many  college 
semhiaries,  a  student  may  concen- 
trate in  any  of  these  fields. 

The. remaining  4  years  of  prepara- 
tion include  sacred  scripture;  dog- 
matic, moral,  and  pastoral  theology; 
homiletics  (art  of  preaching);  church 


history;  liturgy  (Miass);  and  canon 
law.  Field  work  experience  usually  is 
required  in  addition  to^  classroom 
st>idy;  in  recent  years  this  aspect  of  a 
priest's  training  has  b^en  empha- 
sized.'piocesan  and  religious  priests 
attend  different  .majop,  seminarieiB, 
where  sliglft  variations  in  the  training 
reflect  the  differences  in  the  type  of 
work  expected  of  them  as  priests. 
Priests  are  not  permitted  to  marry. 

Postgraduate  work  in  theology  is 
offered  at  a  number  of  American 
Catholic  universities  or  at  ecclesiasti- 
cal universities  around  the  world, 
particularly  in  Rome.-  Also,  many 
priests  do  graduate  work  at  other 
universities  in  fields  unrelated  to  the- 
ology. F*riests  are  encouraged  by  the 
Catholic  Church  to  Jcontinue  their 
studies,  at  least  informally,  after  oi'di- 
nation.  In  recent  years  continuing 
education  for  ordained  priests  has 
stressed  social  sciences,  such  as  soci- 
ology and  pLsychology.  ^ 

Young  men  never  are  denied  entry 
into'  seminari^  because  of  lack  of 
funds.  In  seminaries  for  secular 
priests,  the  church  authorities  may 
make  arrangements  for  '  student 
scholarships  or  loans.  Those  in  reli- 
gious seminaries  are  financed  by  con- 
tributions of  benefactors. 

The  first  assignment  of  a  newly 
ordained  secular  priest  is  usually  that 
of  assistant  pastor  or  curate.  Newly 
ordained  priests  of  religious  orders 
are  assigned  to  the  specialized  duties 
for  vyhi^h  they,  arc  trainq^.  Depend- 
ing on  the  talents,  interests,  an^d  ex- 
perieAce  of  the  individual,  many  op- 
portunities for  greater  responsibility 
exist  within  the  church. 

Empioyment  Outioolc 

A  growing  numbetf  of  priests  will 
be  needed  in  the  years  ahead  to 
provide  for  the  spiritual,  educational, 
and  social  needs  of  the  increasing 
number  of  Catholics  in  the  Natioji., 
The  number  of  ordained  priests  has 
been  insufficient  to  fill  the  n^eds  of 
newly  established  parishes  and  other, 
Cathblic  institutions,  and  to  replace 
priests  who  retire  or  die.  This  situ- 
ation is  likely  to  persist  and  perhaps 
worsen,  if  the  recerxt  drop  in  semi- 
nary, enrollments  continues.  Hpw- 
ever,  permanent  deacon^,  who  may 
marry  and  hold  full-time  jobs  outside 


the  Church,  are  being  ordained  as 
Catholic  ministers  to  areach  and  per- 
form other  liturgical  functions,  such 
as  communion  and  baptism.  They  are 
not  permitted  to  celebrate  Mass  or 
hear  confession.  Aithough  priests 
usually  continue  to  work  longer  than 
persons  in  other  professions,  the  var- 
ied demands  and  long  hours  create  a 
need  for  young  priests  to  assist  the 
older  ones.  Also,  an  increasing  num- 
ber of  priests  have  been  acting  in 
many  diverse  areas  of  service — in  so- 
cial work;  religious  radio,'newspaper, 
and>  television  work;  and  ^labor-man- 
agement mediation.  They  also  have 
been  serving  in  foreign  posts  a$  mis- 
sionaries, particularly  in  countries 
that  have  a  shortage  of  priests. 

Earnings  and  Worlcing  • 
Conditions  ' 

Diocesan  priests*  Salaried  vary 
'from  diocese  to  diocese  anci^  ramge 
from  $2,000  to  $6,00a  a  year.  The 
diocesan  priest  also  may  receive  a 
car  allowance  of  $25  to  $50  a  month, 
free  room  and  board  in'  the  parish 
rectpry,  and  fringe  b^n^fits  such  as 
group  insurance  and  retirement, 
benefits  in  the  diocese. 

Religious '  priests  take  »  vow  oft 
poverty  and  ^re  supported  by  their 
religious  order. 

Priests  who  do  special  work  relat- 
ed to  ihe  church,  such  as  teaching, 
usually  receive  a  partial  salary  which 
is  less  than  a  lay  person  in  the  same 
position  would  receive.  The  differ- 
ence between  the  usual  -safary  for 
these  jobs  and  the  salary  that  the 
priest  receives  is  called  ''contribute  * 
service."  In  some  of  these  situations, 
housing  and  plated  expenses  may  be 
provided;  in  other  cases,  the  priest 
must  make  his  own  arrangements. 
Some  priests  doing  special  work  may 
receive  the  same  compen^tion  that 
a  lay  person  would  receive.  These 
may  include  priests  working  as  law- 
yers, counselors,  c^sultants,  etc. 
^  Due  to  the  wide  range  of  duties 
which  most  clergy  hiave,  priests  often 
must  work  long  and  irregular  hours. 
Thei;*  working  conditions  vary  widely 
with  the  type  and  area  of  assfgnment. 

ir 

Sources  of  Additionai      ^  , 
information 

Young  men  interested  in  entering 
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the  priesthood  should  seek  the  guid- 
ance and  counsel  of  their  parish 
priest  For  information  regarding  the 
different  religious  orders  and  the 
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secular  priesthood,  as  well  as  a  list  oj    through  the  office  of  the  local  pastor 
'the  seminaries  which  prepare  stu-    J^r  bishop, 
dents  for  the  priesthood,  contact  theY             \          . . 
diocesan  DireoTors  of  Vocations  ■  


^  / 
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,  COOPERATIVE 
EXTENSIpri  SERVICE 
WORKERS 

.(D.O.T,0^6;i28) 
Nature  of  th«  Work 

Cooperative  •  extension  service 
:  workers,  or  extension  ^ents  ^  they  ' 
are  often  called,  conduct  educational 
programs  fpr  rural  resi^lents  iniaVe^^ 
•  ^  such  as  agriculture,  hpfne  econom- 
ics, youth  acttvities,  ^td^ommuruty 
resource  develQpment.«  Extension 
agents  gener^ly  specialize  in' one  of - 
.these  areas  and  haive  titles  that  match 
their  specialties,  such  as  extension 
agent,  for,  youth  activities or  exten- 
sion agent  for  agriculture  science  and 
horticulture.  They  are  employed 
jointly  by  State  land-grant  universi- 
ties and  the'U.S.  Department  of  Agri- 
culture.'  .  i'; 
.   I^xtension  agents  usually  work  with  , 
\groups  of  people.  For  example,,  the 
extension  agent  for  youth  activities' . 
conducts  4-H  meetings'  for  members 
in 'the  area.  During;  the  summer,  they 
may  hold  day  camps'  to  organiice 
youth  recreational  activities.  Agents 
.  who  work  In  home  economics  set  up 
'  ^meetings' and  programis'  to  iltustttite  ^ 
^  the  bene  fits  of  /proper  h  iitri  t  idh  ^^'d  : 
A  to  educate  homemakers  in  good^  nu-  * 

.  tntion.      •  :     ,  ,  " 

rV .  Agriculture"    science .  extehsion 
agents  ^ondutt  group  meetings  on 
.  topics  of'  special  interest  to  area 
fanners.  In  a  county  which  ha^  much 
dairy  fanning,  extension  agents  ^Xz. 
'  range  semi^i^rs  cov&rin(g  dairy  herd' 
*^ealth  or  thfe  raising  of  forage  crops. 
During  tlj^se  seminar^,  agents  in- 
stni^lY^  in^.using  the  prjC^per  • 

'  feedsib  meet  cows*  nutritional  needs' 
apd  tojaise  thj&ir  out^t  of  milk,  and  . 
recoraM^g  and^conibating  h 
hazar<^H^luditig  the  possible  estab- 
>  lis&nidiprof  herd  inspection' pro- 
gram. Theya]sc\inay  help  local  fjirm- 
eis' market  their  products.  ^ 


Extension  agents  for  community 
resource  development  _  meet  with 
conlmunity  leaders  to  plan  and  pro- 
vide for  economic  develdpment  of 
the  eotnmunity.  They  also  as§i!st  ci)m-. 
'muifity  leaders  in  developing  recrea- 
tional programs  and  facilities  and  in 


^ 


market  tneir  prodi 


planning  other  public  projects,  such  ^ 
as  water  supply  'and'sewage  systems, 
libraries  and  schools. 

In  addition  to  group  work,  they 
also  do  field  work  with  individuals.  If 
a  farmer  is  having  a  problem  with  his 
or  her^rops,  an  exteilsion  agent  will 
visit  the  fann,  examine  the  probTem 
and  sug^t  reitiedies.  Likewise, 
home  economics  extension  agents 
occasionafly  visit  homemakers  to 
give  personal  help  in  solving  pri4>- 
lems.  •     "     '  * 

An  important  part  of  each  exten- 
sion worker's  job  is  to  providfe  infor- 
mation that^  important  to  people  in  i 
the  community.'  Many  extensiop 


Coun^  axt^nslon  wbrfc«r  gives  technical  ailvic«  to  dairy  farmer. 
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agents  write  articles  'dealing  with 
their  areas^of  specialization  for  publi- 
cation in  locaL^wspapfers.  Often 
these  are  rj^inar  ^e^^«  columns 

'that  appearyonce  a  we?SMBt^^  ap- 
pear on  .l0A:al  radio  ana  television 
.shows  to  give  marketing^^ports  for 
agriculturaJ  products^  iniportaht  to 
the*  area^  or  present  Saturday  morn- 
ing programs  for  ydupg  people.  A 
few  extension  service  workers^ro-  - 
duce  documentary  films  on  topics  in 
which  they  have  special  .training  for 
broadcast  on  local  television  ^ations\ 
Also,  extension  workers  at  s6me  land 
grant  universities  pr-oduce.  and 
broadcast  programs'  on  university-- 
owned  UHF  and  cable  television  sta- 
tions.    ?  »^ 

In  addition  to  the  extension,^ervice 
w<^rkers.who  work  at  the  county  lev- 

« el^  State  extension  specialists,  at  land 
grant  universities  coordinate  the  ef- 
forts of  county  agents.  State  exten- 
sion agentfrHcctp  abreast  of  the  latest, 
research  Uh  their,  fields^^  study  and 

.develop  wa^^  of  using  the  research  in 
extension  worl^  at  the  ccyunty  level. 
Some  Statp' extension  -workers  may 
be  on  a  split  assignment  and  may 
teach  classes  at  the  university.  Also,  ' 
about  200  agricTHtural  extension  spe- 
cialists are  employed/by  the  Exten- 
sion ^qrvjce  of^the  U.S.  Department 
of  .Aj^ricglture  in  Washington,  D.C. 

Places  of  Employment 

Niore  than  four-fifths  of  the  ap-  ' 
proximately  16,000  cooperative  ex- 
tension service  workers  are  em- 
ployed by  counties  throughout  the  . 
United  States.  Almost  all  of  the  more 
%han  3,000  counties  have  corunty 
staffs.  Depending  on  the  population' 
of  the  county,  staffs  range  in  size 
froni  one  ageK^J^Jio  serves  a  wide 
variety  of  clieiytele  interests,  to  a  doz- 
j^tl  or  more  agents,  each  serving  a 
highly  specialized  need.'  Most  of  the 
remaining  extension  agents  are  em- 
ployed by  State  extension^services  lo- 
cated;on  the  campuses  of  land  grant 
universities.  A  few  work  for  regional 
staffs  serving  multigounty  areas and 
aVmall  number  are  employed  by  the 
Extension  Service  of  the  U.S.  De- ' 
partment  of  Agriculture.  Jn  addition, 
a  few  work  in  urban  areas,  mostly 
organizing  4-H  activities  for  youth. 


Training,  other  Qualifications, 
and  Advancement 

.(Cooperative  Extension  Service 
agfcnts  are  required  to  be  proficient 
in  disciplines  related  to  the  needs  of 
their  clientele.  They  ■mi>6t  have  a 
bachelor's  degree  in  their  subject- 
matter  field.  In  addition,  training  in 
educational  techniques  and  in  a  com- 
munications field  such  as  journalism 
is  extremely  helpful. 

Often,  they  receive  specific  in; 
struction,  in  extension  work  in  a  pre- 
inductipn  tracing  program,  and  can 
improve  their  skills  through  regular 
in-sep^ce  training  programs  that 
cover  both  educational  techniques  . 
and  the  subject  matter  for  which  they 
are  responsible.  Beside  being  profi- 
cient in  their  subject  matter  exten- 
sion workers  must  like,  to  work  with 
people  and  to  help  them. 

In  most  States,  specialists  and 
agents  assigned'  to  multicounty  and 
State  staff  jobs  are  required  to  have 
at  least  ope  advanced  degree  and  in 
many  they  mu^t  have  a  Ph.  D. 

Employment  Outlook 

'The  employment  of  cooperative 
extension- service /worker?  is  expect- 
ed to  increase  mire  slowly,  than  We* 
average  for  all  ^occupation  through 
the  mid-1980*s.  As  agricultural  tech-  / 
nology  becomes  moVe  complicatedr/' 
more  ejetension  workers  trained  in 
educatioi;^  and  communications  will 
be  needed  to  clisseminate  informa* 
tion  concetnine^dvances  in  agricul- 
tural res©<rteffand  technology  to  the 
farm  popolation.  Also,  modern  farm- 
ers often  ar^  college  educated  and,  ' 
thus,  more  likely  Xq  use  ihnovative^ 
farming  practices.  This  may  increase 
the  demand  for  extension  agents 
since  extension  agents  relay  advanc- 
es in  farming  practices  from  re- 
searcher^ to  farmers. 

Earhlrtgs  and  Working 
'  Condltl^a^ 

The  salaries  of  extension  workers 
vary  by  loc^ljty,  but,  for  the  most 
part,  they  are  competitive  with  sala- 
ries of' other  municipal  and  county 
professional  employees,  such-as 
•school  teachers.   '  » . 

Extehsion  agents  work  in  offices  ^ 
and'in  the  field:  Since  most  extehsion 
service  office^  are  locatpa  in  small. 


towns,  persons  who  wish  to  live  out- 
side the  city  may  find  extension  wofk 
the  ideal  career.  Extension  agents  of- 
ten get  great  satisfaction  out  of  help- 


ing others. 


Sources  of  Additional 
Information 

Additional  information  is  available 
from  County  Extension  offices,  the 
State  Director  of-  the  Cooperative 
Extension  Service  located  at  each 
land-grant  university,  or  the  Exten- 
sion Service,  U.S.  Department  of  Ag- 
riculture, Washington,  D.C.  202.50.  \ 
  /  - 


"  HOME  ECONOMISTS 

(D.O.T.  096.JI28) 

Nature  9f  the  Work 

Home  economists  work' to  improve^ 
products,  services,  and  practices  that 
affect  the  comfort  and  well-being^^ 
the  family.  Some  specialise  in,Specif- 
ic  are^s,-such  as  consiimer  econo^ip- 
ics-^ housing,  home"- tnariagement, 
hq|oie  furnishings  and  equipment, 
food  and  nutritionr  clothing  and  tex- 
tiles, and  chi^d  develop^ment  and 
family  relations.  Others  have  a  broad 
knowledge  of  the  whole  professional 
field.  .  . 

Most  home  economists  teach. 
Those  in  high  schools  teach  students 
about  fbods  and  nutrition;  xrlotfiing 
slelection,  construction  and-  care; 
chilji  development;  tonsunier  educar 
tion;  housings  and  home  furnishings; 
i^mWy  relations;  iiand  dtber  subjects 
related  to  family  living  an4  hom^- 
making.  They  also  perform  the  regu- 
lar duties  of  o^er  high  school  teach- 
ers that^are  described*  in  the" 
statement  on  s"econdary^  schobl 
teachers  else>vhere  in  the  ^Handbook. 

Teachers  in  adult  education' pro- 
grams help  men  and  women  to  ^in- 
crease their  understanding  of  family 
relatipns  and  to  improve. their  l;iome« 
making  skills^  They  also  conduct, 
training  programs  on '  secondary, ' 
postseco|idary,'  ancf  ^dult  levjels*  for 
jobs  related  to  home  eeonomi<:&.5it)e-  • 
cial  emphasis  is  given  to  teaching 
those  who  are  disadvantage<l  and 
handicapped.  College  teacher^  may^ 
combine  teaching  and  resear^ch  and 
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often  8t>ecialize  in  a  particular  area 
of  home  economics.  , 

Home  e^onomisl;^  V employed  by 
private  business  firms  and  trade  asso- 
N^ciations  promote  the  development, 
use,  and  care  of  specific  home  prod- 
uct^. They  may  do^reseafch,  test 
products^  and  prepare  advertise- 
^  ments  and  instructignal  materials. 
They  also  may  prepare  and  present 
prOfranis  for  radio  knd.  television; 
serVe^  as  consultants;,  give  lectures 
,  and  demonstrations  before  the  pub- 
lic; and  conduct  classes  for  sales  per- 
sons and  appliance  service- Workers. 
$ome  h6me  economists  study  con- 
sumer needs  and  help^'.manufacturers 
translate  these  needs  into  useful, 
proaucts. 

Some  home  economists  conduct 
research  for  the  Federal  GovernT 
ment,  S%pite  agricultural  experiment/ 
stations,^  colleges,  universities,  anfd 
private  organizations.  The  U.S.  De- 
partment of  Agriculture  employs  the 
'  Ijargest  group  of  researchers  to*  dp 
work  such  as  study  the  buying  and 
'  3pending  habits  of  families  in  all  so- 
cioeconomic groups  and  develop 
budget  guide»^  / 
.  Home  economists  who  work  for. 
^||fie  Cooperative  Extension^ervice 
;^Ponduct  kdult  education/:  programs 
'^nd  4tH  Club  and  other  fcouth  pro- 
grams in  areafi  such  as  honle  m^njge- 
ment,  consumer  education,  family 
-  relation*^,  and  nutrition.  Extensi^ 
Service  home  economists  also  train^ 
'^and  supdivise  volunteer  leaders  and 
-paid  aides  who  teach  adults  and 
yopth.  (See  statenient  on  ^oopera- 
*  tive  Extension  Service  workers  else- 
where in  the  Handbocjc.)  ^ 

Federal,  Sfate,  ancT  local  govern- 
ments and  prfvate  agencies  enlploy 
home  econon^ists  in  socjal  welfare, 
programs  to  advise  and  counsel. cli- 
ents on  the  practical  kjQowledge  and 
^  skills  needed  for  effective  everyday 
'-famil>(  living.  They  «ils^  may  help 
handicapped  homemakers  and  their  ^ 
families  adjust  to  physical  as  well  as 
social  and  emotional  limitations  *  by 
cbanging^  the  arrangements '  in  the 
home;  finding  efficient  ways  to  man- 
age acti^itie9of  d^ily  living;  aiding  in 
tn^  desmn,  sefection,  and  arrange- 
n|eWoCj|c)uipment;  ar^d  creating  oth- 
er methods  aiffl^evices  to^nabfe  dis- 
abled people  tq,  function  at  their 
highest  possible  level.  Other  home 


economists  in  welfare  agencies  su- 
pervise or  train  workers  who  provide 
temporary  or  part-time  help  to 
households  disr4ipted  by  illness. 

Home  economists  in  -health  serv- 
ices, Drovide  special  help ^ and  guid- 
^nc^  In  home  management,  consum- 
er edkrcation,  and  family  ecorfomics 
as  these  relate  to  family  health  and 
well-being.  Activities  of  home  econo- 
mists working  in  health  programs  in- 
clude the  following:  collaboration 
and  consultation  with  other  profes- 
sionals on -economic  and  home  man- 
agement :needs  ot  patients  and  their 
families;  direct  service  to  patients 
through  home  visits;  clinic  demon- 
strations and  classes' in  hpmemaking 
skills  and  chrld  care;,  coirnseling  in. 
the  management  of  time  end  resourc- 
es, including  fTnancial  aspects;  assist- 
ing socially  andr  mentally  handi-. 
capped  parents  in  ^vcloping  their 
potential  skills  for  child  care  apd 
home  management;  working  with 
agencies  and  c'onlmunity  resources; 
and  supervising  homemaker  aides. 

'  Places  of  Employment 

Aboal^  141,000  people  worked  in 
home  economics  professions  lin 
1976,  This  figure  includes  45>000  cTi- 
etitians  an^d  5,600  Cooperative  Exr  ' 


tension  Service  worker's  who  arre  dis- 
cussed  in  separate  statements 
elsewhere  in  the  Handbook, 

About  75,000  Home  econojnists 
<  are  (eachers,  abou4  50,000  in  sec-  ' 
ondary  schools  and  7,000^in  colleges'  " 
and  universities.  More  than  15,000 
are  adult  education  instructors',  some 
of  whom  teach  part  time  in.seconci- 
ary  schools.  Others  teach  in  commu- 
nity colleges,  eJementajy  schools, 
kindergartens,  nursery  schools,  and 
recreation  centers!     ■  .  ^ 

More  than  5,000  t>ome  economists 
work  in  priVate  business  firms  and 
associations.  Several  thousand  are  in 
research  and  social  weff^re  pro- 
grams. A  few  are  self-employed.    •  ^ 

Training^  Other  Quallficationt, 
and  Advancement 

About  350  colleges  and  universi- 
ties offer  a  bachelor^s  degree  in  home 
economics,  which  qualifies  graduates 
for  most  entry  positions  in  the  field. 

.  A  master^s  or  doctor^s  degree 'is  r^ 
quired  for  college  teaching,  for  c^s  ^ 
tain  research  and  supervisory  posi- 

'tions,^for  work  as  an  .e;cten$i<^^r'' 
specialist,  and  for  most  jobs  in  nutri- 
tion. .      '  '  . 

Home  economics  majors  study  sci- 
ences and  liberal  arts— ^particularly 
social  sciences— ras  well  as  special- 
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ized  home  economics  courses.  They 
may.  Concentrate  in  a  particular  area 
^S^f  home,  economics  orjh  what  is 
called  jgeneral  home  economics.  Ad- 
vanced courses  in  chemistry  and  nu- 
trition are  important  far  work  in 
foods  and  nutri^on;  science  and  sta- 
tistics for  research  work;  a^d  journal- 
ism for  advertising,  public  relations 
work,  and  all  other  work  in  the  com- 
munications field.  To  teacH  home 
.  economics  in  high  school,  students 
miist  complete  the  courses  required 
for  a  teacher's  certificate; 

Scholarships,  fellowships,  and^Sr* 
*  sistantships  are  available  for  under- 
graduate and  graduate  study.  Al- 
though college^  and  universities  offer 
most  of  these  financial  grants,,  gov- 
efiiment  agencie^'  research  founda- 
tions,  busme^ses,  and  the  American 
fHoirie  Ec6i3pmics  Association  Fojun- 
datvjn  pr^^/ide  acidltional  fuads  for  . 
gfaduMe  stuSy.  , 

Home  jecrfnpmists  musf  be  able  to 
.work  with  people,  of  various  incomes' 
and  cultural' baqji^grounds  and  should 
have  a  capacity  for  le ad ership-.- Poise 
aiid  an;:  interest  in  people  also,  are 
Essential  for -those  who 'deal  with  the 
public,  tife  ability  to  write'and  speak' 
wiell  is  itnportant.  Among  the  ,subr 
jects  recommend^ed  for  high  school 
students  4nta;estejk  in  careers  in  this 
field  are  home  ecotioipics,  speech, 
English,  heajth",  mathematics,  chenr-^ 
.istry,"ahd  th^e  social  sciences. 

/EmpJoyment  Outlook 

Hpmc,ec6 no'mists/ especially  those 
wisjrftng  to  ffeach  in  high  schools,  ^ill. 
face    keen"  competitipn    fof  J^\' 
through ,the  mid- 1 980's.  Othei^freas 
of  home  ec<yftPmtcs  also  wiH'^peri-- 
ence  cojnpetitive  job  'market  condi- 
tions as -tho^e  unable  to  find  teaching 
jobs  k)dk  for  other  positions.  How- 
ever, for  tfiose  willir\g  t9«^  continue- 
their  education:  tbw^rd  an  ^rdVanced 
degree,  bmplpymen^  prospects  in 
college  arfd  university  teaching  afe^ 
.expected  to  be  good.  . 

Although  littfe  change  is  expectted 
.in  thC:  employment  of  homes^cpno- 
mists,omany  jobs  will  become,  avail-' 
able  each  yea^  to  repface  thqselwiio 
die,  retfre^pr  le^ve-theiield  for  other 
^reasons.  Thae  growth  that.ijp  exp&cted 
to -occur  will  result  from  increa&ing 
awareness;  of  tlje  corttributiojjs  tjiat 
can  be  made  byfiom^  economists  ia 


child  c a rey nutrition,  housing  and  fur- 
nishings-de^n,  clothing  and  textiles, 
consumer  eoucation,  and  ecplogy. 
They  also  will  be  needed  to  promote 
home  products,  to  act  as  consultants 
to  consumers,  and  to  do  research  for 
improvement  of  home  products  and 
serviq^s.  . 

Earnings  and  Working 

Conditions    v.     ;3  ' 

H^imft  economics  teachers  ia  pub- 
lic schools  generally  receive  the  same 
salaries  as  other  teachers.  In  1976, 
the  average  annual  salary  fof  .public 
secondary  school  teachers  was 
$12,395,  according  to  the  National 
Education  Association.  Teachers 
>yith  a  bachelor's  degree  in  school 
systems  with  enrollments  of  6,000  or 

*  more  received  starting  salaries  aver- 
aging $8,233  per  year  in  the  1974-75 
school  year.  Beginning  teachers  with, 
a  master's  degree  started;at  $9,159  a 
year.  Annual  salaries  for  tea^hers  at 
the  college  and  university  level /in 
1975  76  radiged  from  an  average 
minimum  of  $7,272  for  instructors  in 
private  2-year  fnstitutions  td  an  aver- 
age maxim^um  pf.$25,3&7  for  profes- 

0  ^ors  at  4-year  public  institutions. 
The  ^'Federal  Government  .  paid 
home  economists  with  bacheror-s  de- 
grees  starting  salaries  of  $9,300  and 
$^11,^00  in  1977,  depi^ding  on  their 
scholastic  record.  THoS^  with  addi- 

^ona^'cducation  and  experience  gen- 
erall^.-earned  from  -  4  I  I  »500  to 

.  $20,400  or  more,"  depending  on  the 
type  of  position  and  level  of  responsi- 
bility, rri^  1977,  th^  Fefderal  Govern- 
ment piaid  experienced  hom^  econo- 
hiists  avi^rage  salaries  of'y20,500  a 
year.  . 

CooperativiB    Extension  Service 
woirk^ers  ^n  the  county  level^vctaged. 
$I4,006  per  year  in  1 976;'.tho's&  on 
the  State  le^^el  received  substantially 

'^higlier  salaries;  In  general,  home 
economists  eairn  about  I  1/2  timt^s  a§ 

"  much  as  the  average  for  all  nc^nsupef- 

•  visory  workers  in  private  industry, 

*  except  f^rmingw 

Worfte  economists 'usually'  work  a 
40-houT  week.  Those  in  teachil^.'and 
-  extehsion  service  positions,  ho^Yever,. 
frequently  worjc  longei:  hours  be-" 
cause  th^  afe  expected-*^tte^vail- ^ 
able  for  eyenyig  lectures,  demonstra- 


such  as  paid  vacation,  sick  leave,  re- 
tirement pay,  and  insurance  benefits. 

^    Spurces  of  Additional  ^ 
Ijiformation 

A  list  oi  schools  granting  degrees 
in  hpme  economics  and  additional 
information  about  home  economics 
careers'  and  graduate  scholarships 
are  available  from:  . 

AmeHcan   Home   Economics  Association, 
'    2010  Massachusetts  Ave.  NW.,  Washing- 
ton, t>.C.  20036  ^ 


i10MEMAKER*H0ME 
HEALTH  AICTES  -  ^ 


^       Natur6  of%the  Work 

Hpifnemaker-home  health  aide  *ls^ 
an 'awkward  but' descriptive  title  for- 
this  occupation,  ^ince  the  job  entaifs 
both' domestic  and  social  services  as 
w^ll  as  health  care.  Employed  and 
supervised  by  socjal  and  health  agen^^ 
cies,"homemalter-home  health  aides 
work  in  tfie  hpme  to  provide  whatev- 
er assistance  is  n^essary  to  enable 
sick  persons  who  cannot  perform  ba- 
sic tasks  for,  themselves  to  remain  in 
tifeir  own  *homes.  They  provide 
hontemaking  services,  personal  serv- 
iceS,  ihstructioii,  and  emotional  sun- 
port  for  their  clients,  and  they  keep 
recoi*ds  of  their  clients'.prdgress  and 
activities.  Their  schedules  vary  ac- 
cording to^heir  clients'  needs.' For 
example,  aiperso^n  who  is  recuperat- 
ing from  ah  bp^eration  may  need' daily 
help  for  h  OT  2  weeks^  while  a  person  * 
y^ho  has  chronic  medical  problems 
may  need  help  for  I- or  2  half-days  a 
week  for  an  indefinite  p'eripd  of  time^ 
At  times,  hoiiiemakerrho^e  health 
iiides  work  wjlh  families  when  the 
njother  is  convalescing  frpm  an  ill- 
ness and  there  are  small  cliildfen  who 
m^eed  care.  M6st  clieritSi^ho weaver,  hre 
eldetly  persons  who  either  live<alpne 
.or  with  a  spoupe  who  also  ha^  medi- 
cal pVpblems.  UirvKally  the.  cHents 
•  have  no'^family  of  friends  who'^n  ' 
"prpvide  the  care  that  is  needed, 
:  Honiemaking  services  prpyided  by' 
the  aides  are  manifojd'.  Basic  duties 
tions,  and  other  >ork.  Most' Home  include  .  cleaning  a  client's,  room,  « 
economists' receive  fringe  benefit^'    kitthen,  and  bathi'pom,  dojng  the 
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^  Jaundry,  and  changing  bed  linehs. 
Aides  also  plan  meals  (indudihg  spe-"".' 
;^cial.  diets),  shop  for, food,  and  pre- 
.parevmeals. 
I"   .  ^  Ampng  the  personal.services  that 
perform  are  assisting  wit4i  bath- 
r  jgiving  a  bed  batK;  shampooing 
liir,  and  helping  the  client  move 
from  J>ed  to  a  chair  or'another  room. 
Homemaker-home  health  aides  also 
check  pulse  ai|d  respiration,  help 
Simple  prescribed  exercises,  and 
ist  with  medications.  Occasional- 
ly, they  change' dressings,  use  special^* 
*  equiprnent  such  as  an  hydraulic  lift, 
or  assist  with  bracers  or  artificial 
limbs. 

In  addition  to  these  practical. du<^ 
.ties^  homeniaker-hpme- health  aides 
offer  instructu^  and  psychological 
^  support.  They^ften"  teach  clients 
!  how  to  adapt  their  lives  to  cope  with 
a  new  disability  or  how  .  to  prevent 
further  illness.  For  example,  an  aide  ' 
may  teach  a.  low-income  client  how 
^  to  plan  nutritioii^,.  low-cost  meals. 
Another  client  may  need  instruction 
on  the  proper  diet  for  a  diabetic.  Still 
another  client,  newly  confmed  to  a 
^  wheel  chair,  may  need  lielp  in^ learn- 
ing how  to  perform  daily  tasks.  An 
aide  may  help.a  client  estikblish  a  dai- 
ly schedule  that  permits  the  accom- 
plishr^i^nt 'pf  necessary  household 
duties  and  provides  the  exercise  nec- 
essary for  rehabilitation.  Providing 
'  eindtio'na!  support  and  understand- 
ing  when  a  client  is  depressed  and^ 
lonely  is  another  aspect  of  the  work. 
This  often  is  more-^important  thaji  the 
'practical  jo 6s  since,  at  times,  a  sick, 
person  *s  inability  to  gain -strength  and 
independence  is  niore  the  Result  of  a 
mental  ^titude  than  a  physical  prob- 
lem, l^astly;,  the  aide  r^guIar^Teports 
^changes  iiixthe  client's  ^condition  and 
helps  a  professional  t^m  decide 
when  the.  services  being  given  to  the 
client  should  be  changed. 

A  homemaker  home-health  aide,  is 
assigned  specific  duties  by  a.sup^vi- 
Sor,  usually  a^regrHtered.  nlirse  oF  so- 
cial. w6rker  w  hp  works  a3*part  of  a 
professional  team.  The  supervisor  ' 
usually  consults  the  client's  physi- 
^cian,  especially  if^the.  client  recently  ' 
has  been  disch^ged  fronri  the, hospi- 
tal. Many  public  or  iionp'rofit  .agen- * 
bie^* require  physician  certification  of 
need  for  the  servic^.  The  superyisdr 


visits  the  client  to  decide  what  serv- 
ices are  needed  and  to  discuss  the 
aide's  schedule  of  duties  with  the  cli- 
ent. Often  the  homemakeV-home 
health  aide  gives  the  supervisqpa  dai- 

•  ly  report,  signed  by  the  clieM,  li: 
the  exact  services  performed  ati< 

•  ho  urs  Worked.  The.^ supervisor 
sionally  visits  the  client  to  deteri 
if  the- service  is  satisfactory.  ^ 

If  the  supervisor  determines  th 
extensive  services  will  be  required 
over  a  long  period  of  time,  attempts 
» are  made  to  coordjinate  the  assign- 
ment of  the  aide  with  other  in-home 
services  such  as  meals-on-wheels, 
friendly  visitors,  and  telepiibne  reas- 
surance. If  satisfactory  provision  for 
the  required  care  cannot  be  made, 
the  supervisor  will  suggest  an  alterna-" 
tive  arrangement  such  as  transf/r^  a 
nursing  home  ora  hoiri^  for  the  aged. 
However,  unless  a  client  requires  24- 
hour  care,  it  usually  is  possible  16 
maintain  c^^  in  the  home  through- 
the  services  provided  by  homemak- 
er-home- health  aides — coordinated, 
where\needed,  wiih  other  community 
services.  ^ 


Trafnipg,  Other  Qualifications, 
^     and  Advancement 


'Places  employment 

rc^cimately  ^  70.000  'persons 
mployed  as  homemaker-home 
ides  in  1976.  Although  they 
in  clients'  homes,  aides  are 


employed  and  "s« 
^nd  health'  ageii 
^.ble  to  the-" 
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ervised  by-  social 
that  are  respon- 
_  rits  for  the  service 
prgVicfed.  These,  agencies  include 
•pifwic  health  and  welfare  depart- 
.  ments,  private  hegilth  care  agencies', 
and' nonprofit  community  health  or 
welfare  organizations  such  as  visiting 
nurse  associations.  A  few  hospitals 
*aHd  nursing  homes  have  extended 
servi^s  into  the  community 
mploy  homemaker-home 
ides.       '  * 

agejic-ies  provide  only  home- 
makef-hoTiie  [health  aide  services 
while  oth^rsTprovide  several  health 
or  welfare  services.  In  the  latter  case;, 
the  ai<fe  is  p^rt  of  a -team  of'profes-. 
lion ai  and  paraprpfessional  workers. 
Fof  example,  jn  a  home^  health  agen- 
'  qy,  a  homemaker-home  health  aide 
may  bie  part -of  a  .team  "of  nurses, 
therapists,  and  other  aides  wftp^have 
the  samie  supervisor ^and  \%hP  serve 
all  clients  in  a  particular  area.  V.' 


Generally,  the  only  educational  re- 
quTrement  .for;  employment  as  a 
^homemaker-homie  health  aide  is  the 
ability  to  read  and  write;  completion 
oi  high  school  usually  is  not  neces- 
sary. However,  courses  1n  home  eco- 
nomics such  as  meal  planning  and 
amily  living  are  helpful,  especially 
for  younger  persons  with  less  person- 
al experience  in  homemaking.  A  few 
agencies  require  previous  training  as 
a  nursing  aidfe;  some 'pf  these  agen- 
,  cies  also  require  a  year's  experi^%e 
working  as  ^  nursing  aide  in  a  hospi- 
tal or  nursing  home. 

Successful  homemaker-home 
health  aides  are  mature  persons  who 
Jike  to  help  people  and  don't,  niind 
■M^d  work.  They'^^have  a  sense  of 
>espoti^ility,  compassion,  emotion- 
al %t^lffl^y,  and  a  cheerful  disposi- 
tion. Tncy  are  able  to  overcome  an 
atmosphere  of  depression  and  bring  * 
brightness  into  the  day  of  a^sick,  el- 
derly person.' Aides  also  must  be  tact- 
ful and  able  to  get  -  along  with  all 
kinds ^of  peopler       ^  * 

,In  addition  to  these  personal  quali- 
ties, homemaker-home  health  aides 
must  havp  good  health  since  some  of 
their  duties,  such  as  lifting,  moving, 
and  supporting  patients,  require 
above-average  physical  strength.  A/ 

•  physical  examination  usually  is  re- 

*  quired  of  applicants. 

Homemaker-home    health  aides 
usually    are    middle-aged  vyomen. 
However,  younger  women^  elderly 
women,^and  men^jf  alt  ages  also  are 
employed  as  aides.  Although  only  a 
small  mimber  of  men  currently  are 
employed  in  the  occupation',  addi- 
tional men  are  needed,  especially  to^ 
cdre  for  those  elderly  men  who  pre- ' 
fer  a  rnale  aid,e.  The  mininf un^  age  for 
a  homemaker-home  he^tlth^ide  is 
usually  17;  however,  most  agencies 
prefer  people  in  their  20 's  at  least.  *  ' 
Many  agencies  Ibmploy  persons  who 
are  elderly  themselves.  Most  of  these 
older,  aid^B  desire  part-time  employ-  - 
ment  to  supplement  their  Social  -Se- 
curity income!  Some  agencies  em- 
Pj®y  .ftupsing  .students  who  v?ant  ^ 
income  from  part-time' work.  College: 
.students  in^  appropriate  -major  fields 
!t^^stich  ^  home  economics  or  social 
work  .occasionally  can  find  summer  • 
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work  as  aides^  replacing  regular  em- 
ployees who  are  on  vacation. 
Shortly  after  they  are  hired,  home- 
''xjrmiker-home  health  aides  undergo 
"^^^^^  and  training.  The  length 

^  ^lid  quality  of  this  training  vary 
it  .'^atly.  Agencies  that  requirie  expen- 
^  •i'  eif&e  as  a  nursing  aide  generally  pro- 
.  .;vi^e  only  a  few  hours  of  oriehtation. 
.  li^ost  agencies, -however,  provide  a  1- 
\    6r  2-w^k  training  program.  Topics 
cov^recfinclude  basft  Nutrition,  meal 
:C  ^tahnihg  and  preparation;  personal 
>C9r(^  of  the  sick,  such  as  bathipg, . 
turmng  and  lifting  bed  patients;  emo- 
tional problems  accompanying  ill- 
ness;  and  the  aging  process  and  be- 
havior of  the  elderly.  '■  ^ 

Supervisors  give  additional  tram- 
ing  informally  when  required  for  spe- 
cific case  assignments.  As  aides  take 
on  a  variety  of  cases,  they  develop 
exper^se  in  caring  for  persons  with 
many  types  of  illness:  Some  aides  dis- 
cover a  special  talent  for  caring  for  a 
speciflc  type  of  client,  such  as  per- 
sons who  need  help  with  prescribed 
exercises,  or  clients,  with  failing,  eye- 
'  •  jjfight.  In  some  larger  agencies,  expe- 
^^  rience'd  homemaker-home  health 

•  iU(|bs  can  specialize  in  caring  ibr  cli- 
■Jjwl^s  With  a  specific  type  of  problem. 

.  |fn  addition  to  on-the-job  training 
-given  by  supervisors,  many  agencies 
o/ffer  seminars  from  time  tq  timp  on 
specific  topics,*such  as  diets  fOT  dia-. 
betics,  exercises  for  clients  with  a 
heart  condition,  or  (|pping  with  de-  ' 
•  'pression.  As  aides  gain  experience  in 
different  types"  of  cases,  they,  can  as- 
.  sume  mbre  *responfeibijity  anch  be-  ^ 
cdme  mone  isclf^recting, -within  the 
scope  of  theiryossigned  duties.  In 
spme' agencie/ experienced  aides 

*  caa  bte  promoted  ^Ip^^ial  assistant 
to  the  ^upierVisbr,  relieyiilg  the/ super- 
visor of  ^limie.of  thfi  mpre^ routine 

'^aspects  of  supervisiph-uind  6asc  man- 
agementy  I,  V  '  * 
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^      /  •  giriplosym^nt  Outlook  ^ 

Employment  of  homemaker-home  • 
liedllth  aide^  is  expected  to  grow 
hiuch  faster  than  Jhe  average  for  all  * 
occupationik  through  the  mid- 1^80. *s. 
'  Xhis  very  rapi<|  grpwth*  of  the.  occa-\ 
I   paUpn  will  occur  as^resulr of  igrdw-.  ' 
'  ing  public  awareness  of  the  availabij- ^ 
ity  of"  home. care  services,  and 
probable  changes  in  Federal  ^egisl^- 


who  ara  lnt#rast#d  In  and  wsfl'suKsd  for  work  wl^iho  oldorly  shc^ld  hav*  no 

troubt«.ilQCfln0  9|ob.  J  \ 


^ion  to  encourage  more,  widespread 
use  of  these  sfervic^;^  J^j^ 
•  over  the  next  r^^ears,^OTiploy- 
ment  growth  In  this  f^ld  will  be  af- 
fected by  heightened' a'Wareness  on 
thejjart  of  the  puWic  and  the  medical 
profession  of  the.  ffvailaSility  of  home 
<^ai^e  selvicpSi/ Support  is  growing  for 
servic^hat  enable  people  to  retnain 
in  their  dVn  homei'^as  long  ^as, possi- 
ble.- Since  home  care  is  a  reila'tively 
)xew' approach,  to  long-teriii  catjB, 
^mahy  elderly  persons  and  their  doc- 
tors ate  not  yet  avvare  that  it  is^pbssi- 
ble  to'  receive  personal  care  without 
moving  4nto  a  nursirig^  home  or* a' 
honie  for  the  aged.  H6wi5ver,  public- 


ity  surrounding  investigations  into 
the  nursing  home  industry  h|is  raised  . 
much  interest  in  alternatives  to  instir,^ 

Jutional  care  for  those  who  dp  not 
require  constant  nursing  or  pejSpVif)  y 

^are.  The  general  awarenfess^^  oif 
homemakerrhome  health  aide  serv- 
ice, then,  can  b^^exf  ected  to  J^k 

'  the  future.  ^  ■■ 

^  .  An  equally  important  factor  in  de- 
termining how  thef  dccupatjon  Ujill  ^ 
grow  is  h6w  much  money  is  available 
to  pay  for  the  service.  Federallegisla- 
tion  authorizing  greater  use  of  i)ublic^ 
funds'  for  homemaker-home  health, 
s^^rvices  probably  will  be  enacted  in 
the  future.  Such  legislation  mighty 
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intake  the  form  of  changes  in  the  So- 
cial Security  Act  to  expand  Medicare 
'  coveragef  for  home  health  care;  adop- 
tion of  a  natibj^l  health  insurance 
program  provi^ig  for  long-term 
care;  or  other  measures  that  Would 
expand  health  and  social  services  tS 
people  in  their  own  homes.  Publifc', 
funds^  for  home  care  already  are 
available  under  Title  XX  of  the  So- 
cial Security  Act.  Since  1975,  when 
this  title  took  e^ect,  nearly  all  the 
States  have  given  high  priority  to 
homemaker-home  health  services  in 
allocating  the  social  service  funds  al- 
•  loted  them*  The  trend  tov^ard  public 
financing  of  home  care  services  is 
expected  to.  continue. 

SucH  trends  indicate  that  the  num- 
ber of  "jobs  for  homemakeK-home 
health  ai^es  is  lik61y  to  grow  very 
rapidly  through  the  1980's.  A  large 
'  n"umber  of  jobs  also  will  become 
available  because 'of  the  need  to  re^ 
place  persons  who  leave  the  occupa- 
tion to  take  other  jobs,  devote  more 
time  to  family  responsibilities,  or  re- 
tire. Some  job  of^enings  will  arise 
from*  tfi^  he^d  to  replace  aides  who 
die.  Although  there  is  ah  abundant 
supply  of  -perso;is  for  work  of  this 
type,^with  its  minimal  education  and 
experience  requirements,  the  person- 
al qualifications,  required  for  the  job  , 
greatly  limit  the  number  of  appli: 
cants  who  are  hired.  Persons  who  are 
interested  in  this  work  and  well  suit- 
ed for  it  should  have  no  trouble  find- 
ing and  keeping  jobs. 

Earnings  and  Workfng 
Condltior\9 

Earnings  for  homemaker-home 
health  aides  vary  considerably.  Be- 
ginning wa'ges  ranged  from  afpout 
$Q,10  to  $J.50  an  hour  higher  than 
ihe  minimum  wage,  or  from  $^2.10  to 
$3.60  an  hour  in  1975.  Agencies  in 
large  cities  that  Ii^ve  a  hi^h  cost  of 
living  generally  .pay  "liighe'r  wages. 
Agentctes  that  have  union  contracts 
usua]by  pay  higher  wages  and  offer 
more  Benefits.  >yhile  some  agencies 
pay  the  same  r&te  to  all  aides,  most 
-frgencicfi  give  pay  increases  as  aides 
gain  experience  and  are  given  more  . 
responsibility:*  A  feVf  agencies  have 
career  laddec;s,  with ,  tlie;  incre^si!\g\ 
responsib.rlii^  arid  wagfe.s  of^eacb-  ; 
step  stated  j/^etaiULirp'ited  data  ink\ 


dicate  that  pay  for  experienced  aides' 
averagecf  about  $3.'2$  an  h(iur  jn 
1 975  with  some  agencies  paying  over 
.  $4  an  hour. 
-  Benefits    vary,  even    more  than 
gjt'Wages.  Some  agencies  offer  no  bene- 
^*fits  at  all,  while  others  offer  a  full 
^package  of  holidays, i;  vacation,  sick 
leave,  health  and  life  insurance,  and 
retirement  plans.  While  s^ome  agen^ 
cies  hire  only  **on  call"  hourly  work- 
ers, with  no  benefits,  many  agencies 
also  employ  aides  on  ^a  full-time  dr 
part-time  basis  with  many,  benefits 
and  a  minimum  number  of  hours 
guaranteed.  A  typical  full-time  aide 
is  guaranteed  36  hours  of  work  a 
week;  earns  between  $2.25  and 
$3.25  an  hour,  depending  on  length 
of  employment  and  level  of  responsi- 
bility; has  1  to  3  weeks  of  paid  vaca-, 
tion  each  year,  based  on  number  of 
yeafs  of  en^ployment;  earns  1  day  of 
sick  leave  a  month;  is  paid  for  major 
holidays;  ai)d  cai;i  participate  in 
health  insurance  and  pension  plans: 
A  typi^a^  part-time  employee 'works 
a  regulai^schedule  and  is  guaranteed 
20  hours  of" work  a  week,  receives 
^  the  ^ame  hourly  wage  -as  full-time 
employees,,,and  has  similar  benefi^, 
allocated  according  to  the  numberl^f 
hours  worked.  A  few  ^agencies  also 
allocate  vacation  and  sicl£  leave  Xo 
those  employises  who  do  not  have  a 
guaranteed  minimum  number  of - 
hours  or  a  regular  schedul^. 

Even  though  agencies',  carefully 
screen  applicants  before  they  hire  a 
new  employee,  many  *homemaker-' 
home  health  aides  leave  the  occupa- 
tion during  the  first  f€>y  .months  of 
employment.  The  most  frequent  rea- 
sons for  leaving  center  on  the  nature 
of  the  work.  Often  new  employees 
like  th6  personal  care  element  of  the 
work,  but  do  hot  Wkb  the  housekeep- 
ing chores.  Other  new  employees  dis- 
like the  demandinjg  work  schedule. 
The  inability  of  ijew  employees  to 
cop^^ith  the  physical  pr  emotional 
problems'  of  clients  is  another  fre- 
quent reason  for  leavlngf. ,  Ageticies 
fire  employees  who  are  irrfesponsiblev 
tepektedly  refuse  cases,  are  absent 
from 'work,  or  perform  their  work 
linsatisfactority.  ^  »  ^ 

Hom§m*ker-home»  health  aides' 
who  stay  in  their  job  have  many 
reasons  for  liking  the,  work..  The  oc- 
cupatidn  has  status  in  cof^paril^on 
with  m^ny  other  jobs  that  do  not  re^ 
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quire  a  high  school  education;  aides 
are  important  members  of  a'  health 
care  team  since  their  regular  report- 
ihg'of  changes  in  a  client's  conditipn 
issihe  basic  information  used  to  reas- 
sess the  services  provided.  Another. 
-  at|ractive  aspect  of  the  occupation  is 
the  availability  of  part-^ime  work.  Of- 
ten persons  who.  have  full-time, 
^  strictly  ^heduled  jobs  as  nursing 
aides  in  hospitals  omursing  homes 
leave  these  jobs  to  work  -as  home-  * 
makSr-home  health  aides  because  ^ 
they  need  a  part-time  or  flexible 
.  work  schedule.  A  third  attractive  ele- 
ment of  the  \NPork  is  the  indepen- 
dence and  self-direction  "homemak- 
er-home health  aides  have  in  . 
carrying  out  day-^o-da^  duties.  This 
element  increases  as  aides  gain  expe-  ' 
j^ience;and  need  l^s'detailed  supervi- 
'  sipn.'  ^       -  » 

The    personal'  satisfaction  that 
comes  from  helping  people  is  just  as 
important  as  status,  independence, 
arid  a  flexible  schedule.  Homemaker- 
home  health  aicl^s  provide  essential  * 
services  for  persons  who  cal^not  live 
alone  with9uthelp.  The  work  they  do 
.  keeps  households  functioning  as  nor*  - 
pially  as  possible,  and  enables  sick 
persons  to  remain  at^ome  instead  of 
moving  to  a  nufsi'ng  liome.  Often 
homemaker-home  health  aides  see 
depressed  elderly  people  **cpme  to 
life*'  because  someone  cared  enough 
to  brifehteii^  their  homes  and  their 
lives.  Persons  who*^o  not  mind  hard 
,  work  and  want  to  help  people  With 
basic  humah  needs  may  find  home-- 
maker-home health  aide  a  very  satis- 
fying occupation. 

Sources  of  Additional  f 
Information 

Iirformation  may  be  obtained  by 
contacting: 

National  Council  of  Hoftiemaker-Homc  i 
Health  Aide  Services,  67  Irving  Place, 
New  York,  N.YnOO03. '  ' 

'  PARK,  RECttEATIpN^AND 

leisure  service 
Workers  ^  .  , 

(D.O.T.  079.128,  159.228;  187.1  18^ 
,,195.168,  195.13?)."; 

Nature  of  the  Work 

Participation  <n  organized  recre- 
ation is'mor.e  important  today  than 
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ever  before  as  many  Americans  find 
the  'amount  of  leisure  time  in  their 
lives  iiicreasing.  Park,  recreation, 
and  leisure  service  workers  plan,  or- 
ganize, and  direct  individual  and 
group  activities  that  help  people  en 


arc)titpcts,  soil  conservationists,  life 
scientists,  and  other  closely  related" 
occupations  are  found  elsewhere  in 
the  Hdndbpok). 

Park,  recreation,  and  leisure  serv- 
ice workers  in  full-time^  year-round 


joy  their  leisure  hours.  They  work    jobs  occupy  a  variety  of  positions  at 


with:  . people  of  various  ages  and  so 
cioeconomic  groups;  the  easyrj^o- 
reach,  and  liiose  who  have  tuned  out 
society;  the  sick  andHhe  well;  thcL 
emotioi}ally  and  physically  hancli- 

•  capped.  Employment  settings  range 

•  from  the  wilderness  to  rural  to  subur- 
ban and  urban,  including  the  inner 
city.  Jobs  can  be  found  in  municipal, 
county,  special  district,  Stiate  and 
Federal  tax-supp)orted  agencies;  vol- 
uirtar/  ^uth  service  organizations;' 
commerciat^enterprises;*and  colleges 
and  universities.  «  •  , 

.  The  park,  recreation,  and^  leisure 
service  field  provides  career  oppor- 
.tunitidi  in  two  major  ,  areas  which, 
despite  some  "overlap,  involve  dis- 
tinctive characteristics  and  training 
requirements.  Activity  with"  and  for 
people,  is  the  chief  characteristic  of 
.  Recreation  Progra/n  5erv/c^.Exam- 
^ole^  of  recreation  progranr  jobs  in- 
9tude  playground  -  leaders;  program 
specialists  in  dance,  drama',  karate, 
tennis,  the  arts,  and  other  physical 
activity;  recreation  cen'ter  ^directors; 
therafpeutic  recreation  specialists; 
camp  Counselors  and\w.i|f^rness 
jlleaders;  senior  citizen  progrSSri  lead- 
ers; civilian  special  services  directors 
in  t^ie  Artned  Forces;  and  industrials^ 
recreation  directors.  Participants  en-'  .'i. 
gage  in  ^recreational .  activity  as  a  ^ 
means.oj^l^cving  personal  satisfac- 
tioh  anteiferaer  goails.  Skilled  leader- 
'  shi^  is  required.  The  other  m^jor  ca- 
\     reer  area  is  Park  \fd(tagernent  and 
y  -  Flatural  Resources^  \yhich  focuses  on 
activities  in  natural  and  constructed 
.  areas,  facilities,  and  environments. 
Job  examples  include  outdoor  recre- 
ation planners  and  park  managers. 
These  .personnel  work  closely »  with 
others  including  grounds  and  J^cili- 
ties  maintenance  personjieU^^parJc 
range'i$;  landscape  arcHftecls;  forest- 
.  ers;  and  soil,  range  an^  wildlife  con- 
servationists.  An  understandltig  o^, J 
t^e  natural  enyironment,  physical^ 
planning,  and  maintenance -aind  op- 

•  '  eration  ar^  esseptial  job  require- 

ments. (Separate  statements  on  ^r- 
esters,;  range  managers',  lands</ape 


different  levels  of  responsibility.  Rec 
reation  program  leaders  and  park 
^technicians  and  aides  provide^face-to- 
face  l^dership,  give'  instirucfion  in 
crafts,  games,  a^  sports,  keep  rec- 
ords, maintain  recreation  facilities, 
assist  park  rangi&r^!  and  staff  visitor 
centers.  ^      >  '^'^ 

Specialists  include  those  trained'  iru 
^ai^ce,  drama,  and  the  artSy  in  land- 
scape architecture,  horticulture,  for- 
estry; biology,  and  a  variety  of  other 


by  many  park  and  recreation  agen- 
cies and  often  are  involved  in  pro- 
gram development,  planning,  imple- 
mentation, and  management. 

Supervisors  plan  programs;  super- 
vise recreation  leaders  or  park  per- 
sonnel; manage  recreation  facilities; 
provide  direction  in  areas  of  special- 
ization such  as  arts  and  crafts,  music, 
^drama;  dance,  and  sports;  or  super- 
vise leadership  personnel^ver  an  en- 
tire region.  - 

Administrators  include  directors  bf 
parks  and  riecreation,  superinten- 
dents of  parks  and/or  recreation,  and 
various  dlvisidn  heads.  These  individ- 
uals have  overall  responsibility  for 
ad|nfhistration,  tiUdget,  personnel,  - 
programming  and/or  park  manage- 


fields.  These  specialjsft  sire  employed  J^"^ 
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A  majority  pi  ««  paid  •mployee*     tha.pailt,  racf«atlon,  and  tatsure  saMca  field  ara  ^ 
-    ^  <      part  timaor  aaaaonal'workara.  , ■  • 
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Educators  teach  i5ark  and  recre- 
ation courses,  supervise*' field  work 
students,  do  research,  and  provide 
public  service  expertise. 

Places  of  Employment 

About  85,000  persons  were  pri- 
marily employed  year  round  as  park, 
,  recreation,  and  leisure  service  work- 
ers in  1976;  The  majority  worked  in 
public,  tax-supported  agencies  in- 
cluding 2,018  municipar  park  and 
recreation,  departments,  1 ,2  IJ 
"  co(inty  park  ^nd  recreation  agencies, 
345  special  districts,  and  the  St^ite 
park  systems.  In  addition  to  these 
public  urgencies,  a  number  of  other 
employmeiH>$cttings  provide  year- 
round  jobs^'for  park,  recreation,  and 

*  leisure  service  Workers. 
-  Several  thousand  persons  work  for 
the  Federal  Government  as  recre- 
ation specialists  (sports,  art,  music, 
thedtre,  therapeutic),  outdoor  recre- 
ation pl^nners,  park  managers  and 
technicians,  and  recreation  asshtants 

^and^aides.  They  work  priitiarily  for 
the  Forest  Service  and  Soil  Conser- 
vation Service  of  the  Department  of 
Agriculture;  the  Corps  of  Engmeers 
and  Arm Qd  Forces  Recreation  of  the 
Department  of  Defense;  the  ^^er- 
ans  Administration;  and  the  Nat^nal 
.  Park  Service,  Pureau  of  Land  Man- 
agement, Bureau  of  Outdoor  Recre- 
■^"ation,  knd  U.S!  ^^iih  and  Wildlife  ^ 
Service  df  the  Department  of  Interi- 
or, o'- 

Peace  Corps  and  Vista  employ 
park  and  recreation  personnel  in  68 
foreign  countries  and  in  the  United 
States  to  plaii  and  supervise  recrea- 
tional activities  for  depcived  persons. 
^?'^Boys'  and  GirlsV  Clubs  provide  a 
variety  of  recreational,^guidapce,  anc^ 
'  instructional  activities  to  help  young-. 
Wers  grow  a^  work  togetl^er,  to  dis- 
:  ^ver  their  needs, ^understand'  them-, 
selves,  *and  achieve^  a  sense  of 
responsibility.  ^.  :       ^>   "  • 

•  ^Senjpr    centers    and  retirement 
communities  offer  older  people  a ; 

'  range  of  recreatioti  aA4  leisure  activi-  ' 
ties,  knd  often  employ  trained  staff  to 
supervise  and  coordinate  the  assist-^ 
ance  prc^Vij^d  by  volunteers/ 

Therapeutic  recreation  is  a  rapidly 
growing  $peci^ized  field  whi^  pro- 
^vides  s^rV4ces  to  help  an  inotvidual 
ecover  or*adjust  to  illh^ss,  disability, 
[oij-a  specific. soc^al  problem.  Places 
.  .,    -  •         ...  :;;_-8^ 


where  recreational  therapists  work 
include  hospitals,  correctional  insti- 
tutions, health  and  rehabilitation 
centers,  nursing  homes,  and  private 
schools  and  camps  for  the  mentally 
retarded,  emotionally  disturbed,  and 
physically  handicapped.  Therapeutic 
recreation  workers,  in  conjunction 
with^  physicians,  prescribe  activities 
on  a  one-to-one  basis. 

^Many  jobs  for  park,  recreation, 
and  leisure  service  workers  are  found 
in  private  and  CO m^nlercial  recre- 
ation—  including  anvusement  parks, 
sports  And  entertainment  cerlters, 
wilderness  and  su^ival  enterprises, 
tourist  attractions^  vacation  excur- 
sions, resorts  and  camps,  health  spas, 
clubs,  apartrn^nt  complexes,  and 
other  settings^         -  ..  - 

The  park',  recr^ati6«,^2nd  leisure^ 
service  field  is  characterized  by  aif " 
unusually  large  number*of  part-tirnCj" 
.seasonal,  and  volunteer  jobs/  Volunr 
teers  represent  perhaps&threerput  of:" 
every  four  individuals^^rfor^ning 
Service  in  public  park  arrd  recreation 
'  agencies.  Some  serve'  op  local^p^rk 
and  recreation  boards  and*  commis- 
sions. The  vast  maj.ority -serve  as  vol- 
unteer activity  leaders  at  local  play- 
grounds, or  in  youth^  organizations,  ^ 
"  nursihg  homes,  hospitals,  senior  cen- 
ters, and  other  ^ettin^s.  Many  park 
and  recreation  professionals  have 
found  that  volunteer  ej^eriefnce,  as 
well  as  part-time  work  during^ school, 
can  lead  directly  to  a  full-time  job*  A 
majority  of  all  paid  employees  in  tlfe 
park,  recreation,  and  leisure  service 
field  are  part-time  or  seasorial  work- 
ers. Typical^  job^  include  summer 
caitip  counselors  and  playground 
leader^,^  l!Te^iJ|^Ki^,^  •  craft*  specialists, 
iftep  sfjhooC and  w^yk^T^^ 
f)rofra^^leaiiers,y»park  rangers,  main- 
t^haniK  ^'ersonrfiej^  a  fid'' others/  Many 
of  these  job5V>j;e^Fffled  by*^^  teiap^iers  V 
arid  tfollege  stuttfents.' 

'  -  TraininVi  Other  Qualifications, 
«         _  and  Advancement 

'  ^  A  c5ftege^egree  with  a  major  in 
parks  apd  recreation  is  iri^preasingly 
impo.rta^  for  those  seeking  fuU-tim^ 
career  positions  Jn  the  park,  'Mcre*^ 
atiorr;  and^  leisure  servSce  field. TJen- 
erally,  an  applidknt'^lev^ej  of  formal 
^ucatioii  and  training  dete^pine  the 
type-of  job  heVi"  she  caifget.    '  „ 
\.  A,•n^mber  of  aide,  recrb^ion  ^ro^ 
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gram  leader,  and  park  technician  po- 
sitions currently  are  -filled  by  high 
school  graduates.  However,'  those 
seeking  career  potential  should  ob- 
tain a  minimum  of  an  associate  de- 
.gree.  Some  jobs  ^t  the  recreation 
leader  level  require  ^specialized  train- 
ing in  a  particular  field,  such  as  art, 
music,  dramaT,  or  athletics.  ^ 
.  Positions  as  specialists  normally 
require  a  minimum  of  a  baccalaure- 
ate degree.  However,  the  degree  usu- 
ally is  in  the  area  of  specialization, 
such  as  forestry  or  biology,  rather 
than  in  parks  and  recreation. 

MQSt  supervisors  have  a  baccalaU* 
:/eate  degree  plus  experience.  A  de- 
gree in  pyks  and  recreation  may  im- 
prov^^hances  for  career 
advancemenl<.  » 

A  baccalaureate,  degree  arid  expj^ 
.rience  are  consider^  minimum/re- 
^guirerrients  fos^dministrators.  How- 
jv%r>  in#rea^ng  numbers  are 
'  bbtaiiniiig^  m^Bj|^^  degrees  in  parks 
and  .recreationr  a^  well  as  ji)  related  . 
disciplines^i^^l^ny  persons  with  back-  •> 
grounds  in  otlfcr  disciplines  including 
social  work,  forestry,  and  resource 
management  pursue  graduate  de- 
grees in  recrieation. 

In  1975,  over  1,200  educators 
taught  parks  and  recreation  in  junior 
and  community  colleges  knd  senior 
colleges  and  universities.  On^the  ju- 
nioj  college'  level,  90  percent  of  the  ' 
faculty\had  a  master's  degree  or  less 
"while  oh  the  senior  coUege  tevel, 
oi\p-half  had  a  master's  ^degree  and 
the  other^hfilfTiad  a  docTO[^ate. . 

In  4  975,  aboi^t  165  2-ye2fr  commu- 
nity colleges  offered  associate  degree 
recreation  leadership  and  park  tech- 
nici«j  programs;  180  4-year  colleges 
BBiQ  universities  offered  park  and  rec- 
^mation  cttrriculums.  In  .addition, 
ovqr  80  ma^?ter's  decree  programs 
aqd,  about  ^25  doctoral^programs 
were  offered.  Programs  in  therapeu- 
tic recreation  were  offered  by  about 
45  community  and  junior , colleges 
and  95  4-year  co]|kges  and  universi- 
ties. A  number  of  graduate  programs 
werejaught.    .   :w        •    ^  -  . 

The  National  Recreation  and  Park 
Assoc^tiorf  *(N!RPA)  is  beginning  a 
process  of  ao^diting  pai'k  »nd  rec- . 
reati|^^p^rricilermS:  ^tud^nt^  in  ac- 
alitire^te,  degree  pro-  , 
:ote  ^bourone-h^lf  of 
eneral  educatiot^;.  ^ 
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courses  in  which  they  may  gain 
knowledge  of  the  natural  and  social 
sciences  including  an  understanding 
of  human  growth  and  development 
and  of  people  as  individuals  and  as 
social  beings;  history  and  apprecia- 
tion of  h^iman  cultural,  social,  intel- 
lectual, spiritual,  and  artistic 
achievements;  and  other  areas  of  in- 
terest. Another  one-fourth  of  their 
time  will  involve  exposure  to  profes- 
sional park  and  recreation  education 
including  history,  theory,  and  phi- 
losophy; community  organization; 
recreation  and  park  services;  leader- 
ship supervision  and  administration; 
understanding  of  special  populations 
such  as  the  elderly  or  handicapped; 
and  field  worl^  experience.  Students 
may  spend  the  remainder  of  their 
time  developing  competencies  in 
specialized  professional  areas  such^as 
therapeutic  recreation  (courses  in 
psychology,  health,  education,  and 
s^pcioiogy  are  recommended),  park 
management,  outdoor  recreation, 
park  and  recreation  administration, 
industrial  or  commercial  recreation 
(courses  in  business^  administration 
are  recommended )f'^4mp  manage- 
ment, and  other  areaf  ,  \ 

Persons  planning  p'afk,,recreation, 
.and -leisure  service  careers  musf  be 
goodi  at  motivating  people  and  sensi- 
tive to  thei^rtepds.  Good  health  and 
physT^l  stamina  are  required.  Ac- 
tivity planning  calls  for  creativity  and 
resourf^fulness.  Willingness  to  ac- 
cept rcsl^cin^lbility  and  the  ability  to 
exercise  judgment  afe  important 
qUalitie/^since  park  and  recreation 
personnel  often  work  alone.  To  in- 
crease thteir  leadership  skills  and  un- 
derstanding of  people,  ^students  are, 
Advised  to  obtain  Teta\€d  work  expe- 
rience in  high  school  and  collie. 
Opportunities  for  part-time,  summer, 
or  rafter-school  employment,  or  Ar 
volunteer  work,  may  be  availabl^|i 
park  'and  recreation  depart- 
,ments,  youth  service  agencies,,  teli-. 
glo&s  or  welfare  agencies,  nursing 
liomes,  camfjf,  f>arks,  or  nature  ceg-'^ 
'ters.^Such  oxri^i^rience  maiy  help 'stu- 
dents dedldg.-wh^t'her  their  interests 
really  point ''to  %  4ftltnan  iervice  ca-^ 
reer.  Students  also  should  tall?  to,  lo- 
car^parj^  and  Jirecre^ion  profession- 
•als,  schookguidahce  counselors,  and 
othe^.  •  ■     ,  ' 

\^AfteT  a  few.'^years^of  experiertefe, 


aides  or  recreation  program'  leaders 
may  become  supervisors.  However, 
additional  education  may  be  desired. 
Although  promotion  to  administra- 
tive positions  may  be  easier  for  per- 
sons with  graduate  training,  advance- 
ment usually  is  possible  through  a 
combination  of  education  and  expe- 
rience. 

An  effort  currently  is  underway  to 
establish  professional  status  and  rec- 
ognition for  the  field  of  parks  and 
recreation  (^ppreditation  of  curricu- 
lums  is  discussed  earlier  in  the  state- 
ment). There,  currently  is  no  licens- 
ing requirement  for  individuals 
employed  in^  public  park  and  recre- 
ation agencies.  However,  NRPA  has 
developed  ^national-  standards  for 
professional  and  technical  personnel, 
including  both  education  and  experi- 
ence requirements.  NRPA  expects 
many  Statics  to  ^^opMhese  standards 
in  the  com|r^  years.  Some  therapeu- 
tic recreation^osiQrkers  are  subject  to 
mandatory  requirement^!  that  denote 
competence  to  practice  their  profesj 
sion.  Those  working  in  long-term 
care  facilities  must  be  registered  by 
the  NRPA,  National  Ther^4^utic 
Recreation  Society's  Board  of  Regis- 
tration, or  by  the  State  in  which'they 
work.  ^.  . 
■  i« 

Emi>loyment  Outlcft>k 

'  The  need  /or  trained  park,  recre- 
ation, apd  tgiiQ|!6  service  workers  is 
expected  to  as  physical  fitness 

and  recreation  become  increasingly 
important  to  millions  of  Americans; 
as  the  number  of  older  people  using 
senior  ^eritergai^/^sing  homes  in 


crease?;  as 
sites,  lak^s,  s 
areas  fncreas 
tutions  recog 
persorlh 


mand  for  camp 
trails,  and  picnic 
orrectional  insti- 
e  oeed  for  such 
need  develops  for 


creative  expression  in  the  arts  and 
humanities;  and  as  the  citizen^is  uri-^ 
derstanding  briHeAijse  of  our  leisure 
and  natural  resources  ificr^asjes. 
However,  because  of  financial  uncer- 
-tainty  in  b^oth 'the  public  and  private 
sectors,  this  need  for^rained  per^^oh- 
nel  may  not  necessarily  r^^ult  in,  ac- 
,^tual  -employment  groNyth.  Many 
openings,  nevertheless,  wjll  arise  an- 
nually from  deaths,  retiremjfnts,  and 
other  Reparations  fro.m  thrf^labcy* 
•  fi>rce.-  .  V.  •''i  ■ 

A'  i  976,  National  Recreatibn 


Park  Xssociation  study  indicates  that 
competition  is  keen  for  many  jobs  in 
municipal,  county,  special  district, 
and  State  park  systems.  Contributing 
to  the  competitive  job  situation  are 
recent  sizable  increases  in  the  num- 
ber of  park  and  recreation  graduates 
and  the  austerity  budgets  adopted  by 
many  local  governments  and  munici- 
palities since  the  early  1970's. 

The  long-term  employment  out- 
look is  difficult  to  assess,  largely  be- 
cause Of  uncertainty  about  future 
funding  levels  for  these  and  other 
ublic  services.'  Furthermore,  per- 
ibns  jwith  a  widervaTiety  of  experi- 
ence and  education;etnay  seek  to  be- 
come park,  :rec relation,  and  leisure 
service  workers.  However,  persons 
"with  formal  training^and  experience 
in  parks  and,recreation  are  expected 
to  have  the  best  job  opportunities  in 
this  field;  those  witTr^raduate  de- 
grees should  have  the  best  opportuni- 
ties for  superviso^y  anjpadministra- 
tive  positions.  If  the  number,  of  park 
and  recreation  curriculums  contin- 
ues to  grow,  master's  and  Ph.  D.  de- 
gree holders  may  find  favorable 
teaching  opportunities.. 

Additional  job  opportunities  are 
expected  in  therapeutic  recreation, 
private  and  commercial  recreation, 
and — to  a  lesser  extent — in  senior 
centers  and  youth  organizations.  Op- 
portuaities  for  specially  trained 
therapeutic  recreation  workers  dre 
likely  to  be  favorable,  in  line  with' the 
anticipated  need  for  additional  staff 
in  many  health-related  occupations. 
By  contrast,  competition  for  jobs  as 
camp  directors  is  expected  to  be  very 
keen. 

Job  experience  prior  to  graduation 
will,  greatly  help  a  graduate  find  a 
position.  Although  competition  is  ex- 
pected^ to"  be  keen,  many  opportuni- 

Jes  f6r  part-time  and  summer  em- 
loym6nt  wi.ll  be  available  for 
recY«ation  program  leaders  and  aide^ 
■^a  l<wl  gov^rjinrient  recreation  pr6- 
.'Jtams/Many  of  the  summer  jobs  will 
■'^^/ur^cpunselors  and  cif  ft  arid  ath- 
|specialijt^iiY  camps. 

Earnings  and  Working  . 

•  Starting  salaried  in  State  ancj  local 
vgovefnments  for  recreation  prograift 
leaders,  with  .a  bachelor's  dejlrec  ay- 
eraged'abplut  $9,300  iif  1976,  ^c- 
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cording'^to  a  survey  by.  the  Interna- 
^  tional  Personnel  Manage'meQt 
,    Association.  There  was  a  wide  salary 
"range  among  employers — in  general, 
salaries  were  highest  in  the  West  and 
lowest  in  Jhe  South.  Average  earn- 
.^gs  for  park  and  recreation  ]yofkers 
^j^>re  higher  than  those  for  non^upervi- 
80ry  workers  in  private  indjfi|ry,  ex- 
cept farming. 

According  to  NRPA,  2-year  asso- 
ciate degree  graduates  received  start- 
ing salaries  ranging  from  $6,500  to 
$9,500  in  1976.  Individuals  with  bac- 
calaureate degrees  obtained  park^ 
and  recreation  positions  with  annual 
salaries  that  were  in  the  $7,200  to 
\2S^0^  range.  Persons  with  gradu- 
ate degrees  generally  received  Mgher 
salaries.  All  salaries  varied  widely  de- 
pending on  the  size  and  type  of  em- 
ploying agency  and  geographic  area. 

Supervisors'  salaries  ranged  from" 
$10,000  to  $20,000.  Salaries  for  spe- , 
cialists  varied  greatly,  blit  generally 
were  equivalent  to  those  of  supervi- 
sory personnel.  .The  average  salary 
for  chief  administrators  in  public 
ypark  and  rec^JUtion  agencies  was 
^  about  $20,00tf,  and  ranged  up  to  j 
$45,000-  ^  , 

i*^The  average  annual  starting  salary^ 
for  recreational  therapists  (positions 
requiring  a  college  degree  in  recrea- 
tional therapy  or- a  related  field)  in 
hospitals  and  medical  centers  \yas  < 
about  $40^200  in  19^76,  according  to 
a  survey  conducted  by  the  University 
-of  Texas  Medical,  School.  Top  sala-- 
ries  for  experienced  r^ecreational 
therapists.,  in  'these  settings  averaged 
$12;200,  and  some  were  as  high  as 
$17,800.     .      .  / 

Starting  salaries  forYecreation  and 
park  professipnars  in  the  Federaj 
Gov^rnnlS^  iff*!  977  were  $^303  for  : 
applicants  with  a  bachelor*s  degree; 
$11,^3  for  those  with  a  bachelor*s 
degrees^plus  1  year*  of  exper^pnce; 
$14,097  for  those  with  a  bachelor's 
plus  2  years*  experience  or  a  rnaster*s. 
degf^e;  and  51 7,0^6  for  .those  with  a 
bachelor *s  plu^  3  years'  experience 
•  or  a  Ph.  D.  Recreation  and  park^ 
assistants,  -ajdes,  aiid^  tecRnfcians 
earn  considerably  leslt^  than  these 
profession  a  ls.<)'  *  . 

The  s^verage^  N^eek^  for  'recreation 
and.  parlc^ersbnn^l  is  3^-40  hc|urs. 
Many  camp  recreation  workers  live 
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at'The  camps'^^where  they  work,, and     quired  in  welfares  programs.  They 
their  room  and  board  are  included  in     may  keep  records  on  clients  up  to 
their  salaries.  Most  public  and  pri-     date,  maintain  a*  filing  system  of  re- 
vate  recreation  agencies  provide  va-^  ports  or  control  system  for  periodic  . 
cation  and  other  fringe  benefits  such    .case^  reviews,  and  fill  out  school  en- 


^  as  sick  leave  and  hospital  insurance. 

People  Entering  the  park,  recre- 
ation, and  leisure  service  field  should 
expect  some  night  work  and  irregular 
h'ours.  In  addition,  workers  often 
spend  much  of  their  time  outdoors 
when  the  weather  permits. 

Sources  of  «Addltloi\al 
Information 

Information  about  parks,  recre- 
ation, and  leisure  services,  as  a  ca- 
reer, employment  opportunities  in 
the  field,  colleges  and  universities  of- 
fering park  and  recreation  curricula, 
accreditation,  and  registration  and 


rollment,  employment,  medical,  and 
compensation  fonjns. 

While  such,  duties  are  an  essential 
part  of  the  job,  the  most  important 
aspect  of  the  work  is  being  available 
when  needed  to  offer  encouragement 
and  to  assist  people  in  the  communi- 
^  ty  who. need  help. 

Social  service  aides  WcSrk  in  many 
different  settings,  perform  wide 
range  of  duties,  and  have  a  number 
of  different  job  titles.  Aides  called, 
income  maintenance  workers  inter- 
view applicants  to  determine  wheth- 
er they  or  their  families  are  eligible 
•  for  help.  The  aide's  responsil^ilites 
certification  standards  is  availabl^^  may  include  visiting  the  applicant's 


from: 

National  Recreation  and  Park  Association,  Di- 
vision of  Professional  Serviced,  1601 
North  Kent  St.,  Arlington,  Va.  22209. 


For  information  on  careers  in  in- 
dustrial recreation,  contact: 

National  Industrial  Recreation  Association,  20 
North  Wacker  Dr.,  Chicago,  III  60606. 

For  information  on--aareers  in 
camping  and  job  referrals,  sen*d  post- 
paid-return envelope  to: 

American  Camping  Association,  Bradford 
Woods,  Martinsville.  Ind.  4615.1. 


Social  service  aides. 

(D.O.T:  195.208) 

Nature     the  Work 

Social  ser^vice  ot  human  service 
aides  enable  social  service  agencies 
to  help  greater  numbers  of  people  by 
providing  services  that  supplement 
the  work  of  pt^fessional  social  work- 
ers and  reh^illtatio^-bounselors.  So- 
cial service  aides  work  under  fT)e. 
close  guidance  and-supep?ision  af 
other  professional  s^ff. 

S^ial  service  aiSbs  serv^  a^  a  lin4c 
"tween  ^professional  social  >vorJcers 
pr  rehabilitatioQ  coun^^lors.and  peo- 
le^ho  seek  (lel^  from  social  agen- 
es.  Aides  e)|plairrthe:  services  and 
faciJitjes  of  the  agency  and  4)elp  new 
applicants  fijl  out  any  required 
fo/fns. -Sociahsfrvice  aides  pertofm 
niuch  pf.  th'e  routine  plperw^i^t  re- 


home,  interviewing  friends  and  rela- 
tives, and  checking  dcTcuments  such 
as  marriage  licenses  or  birth  certifi- 
cated to  determine  whether  he  or  she 
meets  the  requirements  for  financial 
assistance  or  other  services. 

Aides  usually  referred  to  as  qpise-^ 
work  aides  or  assistants  work  direcfly 
with  clients.  They  may  help  clienjj 
locate  and\)btain  adequate 
food  stamps,  or  m^dical'^are,  help 
them  apply  for  unemployorient  ory^- 
cial  security  'benefits,'' oi/refer  them 
to  job  training.  Fam4ly  crises  often 
bring^^  clients  to  soi^ial  service  agen- 
cies, and  aides  counsel  parents  about 
sucl\  probleip^'as  children  in  trouble 
with  the  police.  Casework  aides  serve 
as  advocates  for  clients  by  accompa- 
*^'nying  them  to  clinics  to  ensure  that 
they  receive  necessary  medical  care, 
making  appointmeit^for  them  at  le- 
gal aid  offices,  or  by  helping  them 
through  the  red  tape  that  surrounds 
many  welfare  pi;ograms:  ^ 

Many  social  service  aides  sperfd 
most  of  their  work  day  in  the  pffice 
interviewing  clients  and  helping  tftuem 
fill   out.  forms,   telephoning  othfer 
agencies  for  inform^ttion^  and  -ap'- 
ppintments,  and  keeping  record|(^^p 
to  date.  Some  aidej^howe^yer,  sp'end 
m^fit  o^f  tbeir  tinieftaut  of  the  offitd*. 
^Thcir  jobs  call  for^ssisting  cfients  in 
their  neigliborhoftds  or  nomes.  Aides 
cdiWed'  neighb^^l^od  or  outreach 
workers  per^opalfl^cbnt^ct  the  r.«si- 
'dent^-of  an  ar^a^^o  explaiti  and  dis- 
>cuss  agency  services.  They  le^^»  the 
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needs  of  individuals  and  families  srnd 
refer  routine  cases  to  a  counselor  or 
to  the  appropriate  .community  serv- 
iJce  agency.  They  report  more  diffi- 
cult problems  to  a  supervisor.  Neigh- 
borhood woi^kers  may  inform 
residents  about  job  openings,  avail- 
able housing,  job  training  opportuni- 
ties, and  public  services.  On  a  broad- 
er  scale,*  they  assist  in  the 
organization  of  block  and  other 
neighborhood  groups  to  conduct 
progrdiAs  that  benefit  .the  neighbor- 
hood^ foster  a  sense  of  community 
respdhsibility  among  residents,  and* 
'cficourage  participation  in  the  anti- 
poverty  programs  of  socfy  service 
agencies.  They  also  may  toBisK^n  rou-  • 
tine  neighborho9,d  surveysSand 
'counts,  keep  records,  and  prepa/e  re- 
.  ports  of  their 'Activities  for  the  super- 
visor. 

Employment  aides  also  work  with 
clients  in  the  neighborhoods  where 

.  thjey  live.  These  aides  actively  seek 
put  the  disadvantaged  and  help  pre- 

""pare  them  for  employment  by  giving 
them  assistance  in  getting  special 
training  and  counseling.  While  work- 
ing in  neighborhood  ce;iters  or  mo- 
bile units,  they  locate  candidates  for 
available  joA  and-  training  programs 
by  contacting^unemployed  residents 
in  pool  rooms,  laundromats,  and 
street  corners  or  through  employ- 
ment or  welfare  agency  referrals. 
Tbey  give  the  unemployed "informa- 

'  iim  about  the  services  of  the  local 
State  employment  servipe  offic'c, 
available  job  and  training  oppofttnw- 
ties,  and  help  them  fjll  out  the  neceTs- 
sary  application  forms.  After  clients 
are  employed,  aides  maintain  contact 
to  help^  workers  adjust  to.  the  hew 
work  environment  and  to.  iron  out 
minor  difficulties.  • 

Homemaker-honii^  heaijlh  aides 
work  in  households  where  iUness,  old 
age;^  or  ah  emergency  makles  it  diffi- 
cult for  the  client^to  mianage-^every- 
day  tasks.  Aides .  help,  witK  sufih 
household  activities  as  gr^cW'  ^^^^ 
ping:  cookingr  cleaning, ;m%ndiife, 

'  child  care,  and  personal  care' if  the 

*  client  is  sick  or  bedridden.  Iffijb  occu- 
pation of ^homiin aker-fibm<  h'fealth 
piie  is  d^l^'iMd  more  fully  in  a  Sepa- 
rate ^tatOTieiVt  elsewjhere  an  the 

HAidbc^k,  .V  .  V 

V?  •.     *       ."  .        '     •  . 

Places  of  EfQpf^Vmant  ^ 

7About»|0Q,00p  pedpTe  worked  is 
social  service  aides  ini  1976.\M9fiit  ' 


Sodai  sarvlca  aldea  ara  a  Nnk  batwaan  piofaaifofial  aoelal  workara'and  tha  paapla  who/ 

•a.akhalp.  y 


ics,  and  community  health  programs,  • 
or  in  scHools  and  public  housin^proj-^  . 
ects." 


workjn  the  inner  cities  of  large  met- 
ropolitan areas.  ' 

The  oyerwhelmvrig  majority  of  so-., 
cial  ^^/vice  aides  work  for  welfare  -  .  ,        ^   '  '  ' 

agencies  run  by  local  governpients  or  MTralnlng^  Othar  Qirailflcuit|onat'^ 
by  voluntary  or  religious  orgaqiza-  'jj^       ii^d  i^dvancailnant 
tions.  These  iilclyde  pujjlic  welfare  >^  ^    "  >.  t  ^ 

departments,  cA?i(hUnity  and  Tfei^hf^   ^  Social  jervice  ^icfes  liave  a  wide^ 
borhpbd  cenWSi^  -  fainily;  service    range  of  (dikicJationM  ^J^^rouAds, 
agencies,  hal^wajT^usesi-^dlifcetia^    and  level%  of  responsibititjtxiftj^^ 
btrttation  agencies.  Most  of  J>t<g  re-    a^^ggctio^G*  fo 
tmainirig  aides,work  ill  hospifals,  din-    tauflhlht.  Fc5^''^(laniple,  pertons^w^^^ 
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_a  "grade  school  educatiqfn^tna./ enter 
the  field  in>clerical_£Ositions.  Th6se 
pei^ns.w»a  college  degreie,  on  the 
other  hand,^ay  immediately  assume 
more  pr^jjulknal  cesponsibilHiesi 

Most^^^^Hbi^^vice  aide  jobs  do 
hot  irequiip^aduation  from  high 
school.  Many  persons  enter  thisTield 
withbut'significant  prior  Work  experi- 
ence. Ifi  fact,  personal  qualities  mat- 
ter most.  These  include  a  genuine 
desire  to^  help  people  and^the  ability 
to  cbifutounlcate  with  community 
agencies  and  clients.  In  addition  to 
these  personal  qualities,  typing  skills 
and  knowledge  of  an  appropriate  for- 
eign language  for  aides  working  ir(^ 
"  certain  ethnic  communities  may  bp 
helpful.  ^ 

W6en  hiring,  an -individual's  need 
for  work,  potential  for  upgrading  his 
or  her  skills,  and  making  a  useful 
contribution  to  the  agency  often  are 
chief  considerations'.  As  a  result, 
agencies  often  hire  ^i;mer  welfare 
recipients  as  social  service  aides. 
Some  ^ides  are  hired  as  part  of  gov- 
ernment programs  to  provide  subsi- 
dized job  opportunities  for  low-in- 
come peoplCT^  For  employment  in 
some  agencies,^  an  examination  or 
registration  on  a  civil  service  list  may 
be  required. 

Most  employers  emphasize  the  de- 
velopment of  career  ladders  with  op- 
portunities for  advaiiCement  through  . 
a  combination  oT  on-the-job  training', 
work  experience,  and  further  educa- 
tion,* For  example,,  entry  level  posi- 
tions as  employment  aides  can  lead 
to  a  job  as  an  employment  interview- 
er, and,  after  special  training,  to  em- 
ployment counselor  Aides* usually 
are  trained  on  the  job  from  1  to  sev- 
eral months.  Aides  often  must' ac- 
quire knowledge  of  many  social  pro- 
grams including  social  security,  food 
stamps,  ai^^  Medicare.  They  also 
must  i^ceive  traiping  fro^m  social 
workers,   rehabilitation  .counselors; 
nurses  and  other  professionals. 
Those  without  high  school  diplomas 
ojten  recei^ve  classroom  instruction  . 
tq  help  them' pass  a  high  school 
^q1biv£^lertcy  examination.'' Employing  . 
^eiicies  frequently  pay  par't^W  the 
^st  of  further  education  for  social 
sgfiice  aides. 


eluding  duties  ilormally  performed 
by  social  workers.  About  i4.0  com- 
i^unity  and  junior  colleges  offer  2- 
year  programs^fpr  social  service  aides 
\  under  sucfi  diverse  titles  as  '"'human- 
service  ai^e,"  **melifal  health  aide," 
or  **social  service  aide,"  Training 
may  include  course  work  in  sociol- 
ogy and  psychology;ji^^ls  in  inter- 
viewing, observation  *^a^  recording 
of  behavior,  individual  counseling, 
^oup  dynamics,  activity  therapy,' 
and  behavior  modification;  and  field 
experience  at  local  helping  agencies.  ' 
Some  college  graduates  with  degrees 
in  non:Social  service  areas  work  as 
social  service  aides. 

Employment  Outlook 

Employment  of  social  service  aides 
is  expected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid-1980*s.  Maily  opportunities 
are  ^pected  for  part-time  work.  A 
large  l;iumber  of  openings  will  arise 
from  the  need  to  repMce  aides  who 
die,  retire,  or  leave  the  occupation 
for  other  reasons. 

Employment  in  this  field  will  stem 
from  population  growth,  coupled 
with  this  country*s  continuing  com- 
mitment to  aid  those  who  are  disad- 
vantaged, disabled,  or  unable  to  care 
for  themselves.  The  need  to  prpvide 
social  services  of  many  kinds  for  our 
aging  population  is  likely  to  spur  an 
expansion  of  sociaf  welfare  programs 
and  create  many  new  jobs  for  social 
service  aides.  Shifts  in  job  duties 
within  welfare  agencies  also^  may 
contribute  to  the  anticipated  in-  ^ 
crease  in  employment  in  this  occupa- 
tion. As  social  welfare  services  and 
programs  expand,  .social  service 
aides  incre^rsingly  w^ll  be  used  for 
m.u£h  of  the  rou,|ine  work  now  done 
by  professional  personnel. 

Ejvnjngs  and  Workjng 
Conclltlons 

Full-time  social  service  aides  ^Jth 
no  prior  experienc/e  or  formal  educa- 
tion in  theHf^eld  earned  salaries  rang- 
ing from  about  $6,000  to  $7,500  a 
year  in  1976.  Those  with  experience  • 
or  additional  education  usually 
'earned  mbre.  The  Federal  Govern- 
ment paid  beginning  social  service 
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ence;  experienced  aides  earned  as/ 
-  much  as  $  1 1 ,523.  Many  aides  mll^otti. 
public  and  privatp  agenciei  q^ork 
part  tifne  and  earn  less.  Avtc^^agfe, 
\eaming^  for  .social  ^erv4ce  aides  are 
iabout  the  same  as  those^fdrr^ionsu-^ 
pervisory  workers  in  privi^te/fiildustry, 
^  except  farming.  /-  "-^ 

Although  much  of'  th^ifcjime  is 
spent  in  offices  of  social  service  de- 
partments and  agencies,  aides  fre- 
quently may  visit  <he  homes  of  clients 
or  offices  of  other  "Social  service 
agencies,  hospitals,  and  business  es-  . 
tablishments.  They/often  must  work 
evenjings  or  weekends,  when  clients 
can  b^  reached. 

Sources  of  Additional 
,  l^foritnatlon 

,  Information  on  requirements  for 
social  service;,  aide  jobs  is  available 
from  city,  county,  or  State  depart- 
ments of  welfare  or  social  services, 
community  or  neighborhood  devel- 
opment agencies,  and  local  offices  of 
the  State  employment  service. 


SOCIAL  WORKERS 


^i^ides^^ith  CQlIege  traj^ing  in  this.  *^  aides  salarileS  r^ngipg  from  $5,8 1 Q  to 
^^\d  generally  are  given:  the  mSlte*/  $9,30S  ifi  1977  depending  Uprfn  their 
\4jiifficul(  assignments,  sokAetin^^  ifi-^  aeducation^and 


(iiy.O.T.  1 95. 1 08,  .  1  1 8,  .  1 68,  and 
.228) 

Nature  of  tRe  Work 

The  ability  of  people  to  live^ effec- 
tively in  society  often  is  hampered  by 
lack  of  resources ^nd  problen^is  that 
range  from  personal  ones  to  tho^e 
arising  from  social  unrest  within  a 
grou£  or  community.  These  prob- 
lems, aggravated  by  the  growing 
complexity  of  society,  have  greatly 
increased  the  need  for  social  serv- 
ices. Social  workers  assist  individ-. 
uals,  families,  groups  and  communi- 
ties in  using  these  services  to  solve 
their  problems,  and  work  tp  improve 
the  .^resources  ay^able  to  enhance 
social  Ibnctioijing.  ^"^^ 

The  tl^ree  traditional  japproaphes  - 
to  social  wofii  have  been  casework, 
group  work,  and  commun[ity.  organi- 
^zation.  The  ap))r6ach  chosen  jisually 
is  determined  by  the  nature  of  the 
.problem  and  the  time  and  r6$ources 
available  for^olving  it.  Social  work- 
Ws 


s.  often  c^pmbine^these  apprqaches 
m  dealing/with     specific  problem, 
prior  work  cxperi-  *  However,  recently  developed  ways  of 
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■ .  •       ♦      ■  ;  .  : 

organizing  curriculums  and -training 

social  workers  have  resulted  in  other 

approaches  to  the  field.^Iij '-addition  - 

to  the  traditional  methods/  social  - 
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Social  workers  anply  their  tfainhig 


and  experienc;^  in^^ 
tings.  While  njost 
or  institutions;  groJ 


of  set** 


They  may /advise  parents  dit  child 
care  and  child  fearing,  counsel  chil- 


-fee  basis. 


Social  workers  in  family  and  child 
service  positions  in  public  and  'in 
voluntary  agencies  such  as  those  run 
by  religious  charities,  provide  coun- 
seling and  social  services  that  assist 
individual  adjustmejit,  strengthen 
personal  and  family  relationships, 
and  help  clients  to  cope  with  the; 
problems.  They  provide  informati 


homes  for  families  who  have  no- 
where to  go,  arranging  hofnemajcer 
assistance  for  elderly  couples  who  no 
Ijonger  can  .manage  household 
chores,  providing  information  on  job 
training  and  day  care  for  parents  try- 
ing to  support  a  fanvily,  and  providing 
help  with  interpersonal' difficulties. 

Social  workers  in  child  welfare  po- 
sitions work  to  improve  the  physical 
and  emotional  well-being  of  deprived 
and  troubled  children  and  youths 


in^orker^  may  specialize  inp'social  insti-  ^  social  wdrkers  are^  in  private/practic!^ 
^  \ions  which  encompasses  health,  ^  and  provide  C9unsfeIiM  services  on  a 
cdjuf  ati^n*",  and  other  are^;^  soci^al . 
•problems  in<^Iuding  poverty;  and  . 
along  other  organizing  principles  and 
'  fields  of  practice. . 

In  casework,  social  workers  use 
interview^  to  identify  the  problems  of 
individuals  and  families.  They  then 
help  people  to^  understand  and  3oIve 
their  problems  anfhsecure  the  appro- 
priate resources,  services,  education^ 
;  or  job  training.  In  group  v/ork,  social 
workers  help  people  understand 
'themselves  and  others,  overcame  ra- 
cial and  cuItuVal  pVejudices,t-arid 
work  with  others  in  achieving  ajboni- 
mon  goal.  They  plan  and  conduct  ac- 
tivities for  children,  teenagers, 
adults,  older  perspns,  and  other 
groups  of  people,  in  settings\uch  as 
community  centers,  hospitaIs,N^urs- 
ing  homes;  and  correctional  institu- 
tions. In  community  organizatioiK^- 
cial  workers  coordinate  the  effortsbf 
groups,  such  as  political,  cividv  reli- 
gious, business,  and  union  organisa- 
tions, to  combat  social  problems 
through^comm unity  programs.  Por  a 
neighborhood  or  larger  area,  they 
may  help  plan  and  develop  health, 
housing,  welfare,  and  recreation' 
services.  Social  workers  often  coor- 
dinate existing  social  services,  orga- 
nize fund  raising  for  community  so- 
cial welfare  activities,  and  aid  in  the 
development^  of  new  community 
services. 

The  majority  of  social  workers 
provide  social  services  directly  to  In- 
dividuals, families,  or.  groups.  How-  . 
ever,  a  substantia!  number  are  dire*' 
tors,  jadministrators,  or  supervisors. 
Dire</tors  of  social  service  agencies 
have  responsibilities  much  like  those 
of  administrato'rs  anywhere.  They 
hire  and  train  personnel,  make  bud- 
getary decisions,  develop  and  evalu- 
ate agenfcy  problems,  solicit  new 
fiAds,  supervise  the  staff,  and  serve : 
as  a  spokesperson  for  the  agency's' 
clients.  Sofne  social  workers  are  col- 
lege^earaers,  research  wdrkers,  of 
cons^tants.  Others  work  for  commu^ 
nity  agencies  and  pjanning  bodies  at 
all  levels  of  government,  ^l^bluntary 
agencies,  and  other  private  organiza- 
ilons. 


^genci^s^.'Afif  and  yx)uth  with  social  jTdjust- 
beri  pr''*jnent  difficulties,  aad  acran^  Jiome- 


nnaker  services  during.  WJ^arent's 
illness.  Social  wdrlcers  may^lscf  he\ 
^  called  upjin  to  mstituteUegal'a^ion 
*  for  the  protection  of  nj^gwctedJ  or  ^ 
mistreated  children,  provide  services 
and., counsel 


t.  to*  upmarried  parents,  and.,counsel 
couples  wish  to  adopt|^*^xtnld. 
After  making  appropriate  ca^evalu- 
ations  and  home  studies,  they  may 
place  and  oversee  children  in  suit- 
able adoption  or  foster  homes  or  in 
'^VHfcecialized  institution^.  » 

^^^^F^  School  sockl-  workers  aid  children- 
and  referral  servJcesijr  many  areas-^^^^^^^  ^^j^^^,  progress 

advising  clients  oft  how  to  pl^Jamjl>^.  ',  j^  related  to  their  social  problems. 

budgets  and  manage  mo^e^  finding^tt^j^g^g  workers  consult  and  work  with 

parents,  teachers,  counselors,  an^ 


other  school  and  community  person- 
nel to  identify  and  solve  problems 
that  hinder  satisfactory  adjustment 
and  learning. 

Social  workers  also  are  employed 
in  medical  and  psychiatric  settings,  ^ 
such   as   hospitals,  cynics,   mental  . 
health  agencigs^ejiabilitation 
ters,  and  pub(jjP-welfare  agencics.'M . 
They  aid  patients  and  their  families' 
with  social  problems  that  may  ac- 


m«  sodat  workers  sp«dl«ili«  in  chHdWAlfarf. 
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.cdmpany  illness,' r^cdver)^,  and  r^ha- 

•  ;6ilitaddn/'As  mejirbers:  pf^  medicar 
teants^  social  y/orkers  help  patients 

^^ifespoiid  to  treatmerit^and  guide*thetri  • 
-;jiri^  rcacQiJStiiig  :^  th^i^^  J^^ 
^  Mchcommunities!  Re'naT social  v^rk-  j 

*  e^ithostv^llui^eal  wjth' patients- suf- 
^  fering  ^^)h  kidney  disease  and  jtheir 
'  'families)  and  social  workers  special- 

mng  in  drug  addition  perform  such 
-  functions.  CThe 'related  occupation 

.  of" rehabilitation  counselor  is  dis- 
cussed in  a  separate  statement/) 

A  growing  number  of  social  work- 
ers specialize  in  the  field^'of  aging. 
Many  wo^rk  with  elderly,  persons  in 
public  welfare  agencies  and  family 
service  agencies,  ^Ithpiigli  workers 
also  are  emjgltoyed  in^-sepior  centers, 
heiping^'ipSopre  deal  ayitK  financial 
*  and  role  changes  brought  about  by 
retirement;  in  area  agencies,  focusing 

'  on  planning  and  evaluating  services 
'to  the  elderly^and  ill  nursipg  homes,  * 
helping  patiSlts  and  their  families' 
adjust  td nil ness  and  the  need  for  in-, 
stitut  io  n  al  izatidii . 

Social  workers  in  correctional  in- 
stitutions'and  others  engaged  in  cor- 
rectional programs  help  offenders 
and  persons  on  probation  and  parole 
readjust  to  society.  They*  counsel  on  . 
social  problems  faced  in  returning  to 
family  and  community  life,  and  also 
may  help  secure  necessary  educa-  . 
tion,  training,  employment,  or  comi- 
munity  services.  ] 


Feder^M  Government  and  the  United 
^^^^^^flL^9^^  of  Jts  affiliated  agen-' 
■cies--i3§fej^  Jn  othejr  parts  of  4he 
warW^^s'.ipnsultants^  teac^iers^,  or 
tetlfnjd;ians/a»tf  establi^^9gencf^S,\ 
0cHool^  or  assistance  prdgr^s. 

Training,  dther  Qualifications, 
and  Advaj^eement 


Only  in  the.  last  few  years  has  the 
bachelor's  degree  in  ^S9cial  work 
(BSW),  rather  than  the  master's  de- 
l^gree  (MSW),  been  fully  accepted  as 
thc^  minimum  education  of  the  pro- 
fessional sociar  worker.  The  BSW 
programs  generally  provide  content 
in  the  areas  of  soqtal  work  practice, 
social  welflre  polici^  and  service, 
human  behavior  anfl^the  social  envi- 
tonment,  social  reslarch,  and  super-' 
vised  field  exper Jnce/^Generally, 
BSW  pra^ram^freparc  .^pple  for 
direct  service  positions  sucX  as  case 
worker  or  group  worker'.^Quile  a  fe,w 
.workers  in  this  field  have  degrees  in 
th^  liberal  arts  or  Humanities, ^^ociol- 
ogy  and  psychology  being  the  most 
prevalent  majors.  However,  opportu- 
nities for  advancement'^%0  high-level 
^supervisory  and  administrative  posi- . 
tions  tend  to  be  limited  for  those 
without  graduate  training  in  social 
work,  and  are  particularly  limited  for 
persons  with  no  formal  training  in 
this  field.  I 

For  m^ny  positions,  a  master's 
gree  in  social  work  is  preferred 
required.  Two  years  of 'special 
study  and  supervised  field  instruction 
were  employed   in    r^7.€;  .A.mo.ng.;^^ienew      are  required  td  earn  an 
these,  two'-thirds  provide  direct"  sb'-^' 
ciar  services  working  for  public  and 
voluntary  agencies,  including  State 
departments  of  public  assistance  and 
'^community  welfare  and  religioUs  or- 
ganizations. Most  of  the  remainder 
are  involved  in  social  policy  and 
planning, ^Community  organization, 
and  administration  *in' government 
agencies,  primarily  on  the  state  and 
local  level,  while  still  others  work  for 
schools  or  for  hospitals,  clinics,  and 
other  health  facilities.  A  small  but 
growing  number  of  social  workers 
are  employed  in^^siness  and  indus- 
try. .  V  : 

Although  employment  is  concen- 
trated in  urban  areas,  ntany  work 
\yith  rural  families.  A  'sm^all  number 
of  $ocial  workers— employed  by  the 
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In  1976,  over  17t)  colleges  and 
^universities  offered  apcredited  un- 
dergraduate programs  in  social  work 
while  ovfer  80-  offered  accredited 
-graduate  programs.  'Mor^  than  20 
have  inc^pdrated  d  gerontological 
emphasis  into  their  programs.  Gr^dur 
ate  students  may  specialize  in  clinical 
social  work,  community  organiza- 
*tioo,  administfatioif,  teaching,  re- 
search, social  policy  planning,  and  a 
varifety^of  other  areas.  Some  sch^^s' 


Rlac#«>  of  if  m plo y m  •  n t . 

About    330,000    social  workers 


I 

s  <^|^ 
:d^M 

iia^- 


v'MS^ ./Field  placement  affords  one 
thepppor^unity  to  t^t  his^or  her  suit- 
ability for  social  work  practice.  The 
student  may  develop  expertise  in  a 
s(|^iali:^ed  area  and  make  contacts 
helpful  in  later  securing  a  permanent 


offer  concentrations  in  many  ar 
while  others  offer  few^r  choices. 

iOimited  number  of  scholarships 
and  fellowships  ate  available^  for 
•^graduate  education.  Because  of  in- 
9  creased  costs,  social  welfare  agencies 
have«reduced  their  practice  of  grant- 
in£  workers  ''educational  leave"  to 
obtain  graduat6*education. 

A  graduate  degree  and  experience 
generally  are  required  for  superviso- 
ry, ^ministrative,  or  research  work, 
the  last  also  requiring  trftin'ing  in  so- ' 
cial  science  research  methods.  Many 
administrator^  havje  a  background  in 
social  work,  business*  or  public  ad- 
ministration, education,  or  he;alth  ad- 
ministration. For  teaching  ^o^itions, 
an  MSW^s  required  and  a  doctorate 
usually  is*'preferred.  In  government 
agencies,  most  applicants  for  em- 
ployijient  must  pass  a  written  6xam, 
withohe  exceptidn  of  some  high-level 
positions. 

in  mid- 1976,  20  States  had  licens- 
ing or  registration  Uws  regarding  so- 
cial work  practice  and  the  use  of  pro- 
fessional social  work  titles  by  those  . 
who  qualify.  Usually  work  experi- 
ence, an  examination,  or  both,  are 
necessary  for  licensing  or  registra- 
tion, wjlth  periodic  renewal  required. 
The  Na'tiof^l  Association  of  Social' 
Workers  allo\Vs  the  use  of  tfie  title  * 
ACSW  (Academy  of  Certified  Social 


position.  Previous  training  in  social  ^AVorkers)  for  those  oienlbers  having 
work  is  not  required  for  entry  into  a  ^t  least  2  years  of  postmaster V  job 
graduate  program,  but  courses  in  r»«5t^xperienqe'  who  have  passec/  the 
lated  fields  such  ds  psychology,  soci-  ^^SW  examination.  In  view  pK^the 
^logy,  economics,  political  science,  emerging  trend  towards  specializa- 
history;  social  anthropjDlogy,  and  ur-     tion  atj advanced  levels  of  social-work 


^  ban<  studies,  as  well  as  social  'work, 
.are  recommended.  Some  graduate 
schools' recently  have  established  ac- 
celerated MSW  programs  for  a  limit- 
ed numbef  of  highly  qualified  BSW 
recipients.  However,  applicants  to 
gradtiate  programs  In  social  work' 
may  face  keen  competition. 


practice,  efforts  are  being 'made  to 
'devise  specialized  examjnations*  in 
addition  to  the  general  ACSW ^  ex-* 
amination  currently. given. 

Social  workersjihould  be  emotion-  ' 
ally  matuitS^!^ctive,  and  sensitive,  ^ 
and  should  posseiss  a  basic  cpncefn'' 
fofplople  and  their  problems.'  They 
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miist  be  able  to  handle  responsibility, 
work  indcpendently^  and.  maintain 
go^d  woridhg 'relationships  witR  clir 
ents  and  cowojkers. 

Students  should  obtain  as  muc)i 
related  work  experience  as  possible 
ck^npgfrliigh  school  and  college  to 
determine  whether  they  have  the  in- 
terest and  capacity  for  profession^ 
social  work.  Th6y  may  do  volunteer, 
part-time,  or  summer  work  in  places 
such  as  camps,  settlement  houses, 
hospitals,  community  centers,  or'so- 
'ck(l;^elfare  s/^ehcies.  Some^olun- 
^^f^  and  pQbli^  social  welfare  agen- 
cies occasionally  hire  ..students  fqr 
jobs  in  wh\ch  they  assist  social  work- 
ers. .    •  ^ 

Employment  Outlook 

Eihplo^ment  of  social  workers  is' 
expecttH  to  increase  faster  than  the 
average*  for  all  occupations  through 
the  mid-1980's.  The  recent  passage- 
pf  Title  X|kof  the  Social  Security 
Act,  the  f^ential  development  of 
national '^health  insurance,  and  the 
expansion  of  services  in  public  edu- 
cation should  contribute  to  a  contin- 
ued increase  Jn  employment  in  social 
Services.  Many^'new  positions  will 
come  from,  the'  expansion  of  health 
services  in  hospitals,  nursing  homes, 
comiminit^  mental  health  centers, 
and  home"" health  agei^ctes.  Other 
areas  eMected  to  offer  employtnent 
opportulpties  include  services  for  the 
aging;  counseling  in  the  areas  .of  con- 
sumerism, rape,  and  drug  and  alco- 
hol abvise;  and  social  planning.  Rela> 
tively  high  Jevels  of  unemployment 
Coupled  with  |||pblen\s  caused  by  so- 
cial change  are  expected  to  sustain  a 
strong  demand  for  persons  in  the  so- 
cial service  field.  The  increasing 
need  for  so||ial  workgrr^  assist  oth- 
cjL. professionals  in  sucnLfielids  as 
iffiilth  planning,  tr&nsportan^,  law, 
and»public  ad  ministration  also  should 
stimulate  employment  growth.  In  ad- 
dition to  jobs  resulting  from  employ- 
ment growth,'  thousands 'df  openings 


will  result "anfriually  fr6m,deaths  and 
retiren[ients.    -^^  *         x  ^  ^ 

If  the  number  of  students  graduat- 
ing from  social  work  prTograms  con-^^ 
tinues  to  jncrease  at  the  same'rat^s 
irttlie  1.960V  and  early/l 970's,  per- 
sons having  bachelor's  degrees  in  so- 

.cial  Work  yvill  fate  increasing  job 
competition,  graduates  of  master's 
and  4octor'^  degree  programs  in  so- 
cial work^zife  mbfe  quali^ed  for  a^ 
wider  range  of  jobs  igclydii^g  admin- 

^  istrafive,  /es^earch,  planning,  and 
teaching  positions,  and  are  expected 
to  h^ve  good  opportunities  thiN^ugh 
the  mid-1980's. 

^  Because  many  cities  are  experienc- 
ing fmancial  crises  often,  resultifi^  in 
budget  cuts  in  human  serv^e  activi- 
ties, applic^ts  in  the§^  areas  ihay 
face  keen  competition.  Graduates  of- 
ten prefer  to  work  in  major  metro-  * 
politan  areas,  since  small  towns' and 
rural  areas  offer  less  opportunity  for 
professional  contact  wjth  colleagues 
and  have  fewer  academic  institutions 
fbr^ontinuing  education  neceisary 
for  advancement.  However,  job  op- 
portunities may^bfe  morje  favorable  in 
rural  areas  and  small  towns. 

Earnings  an(f  Working 
Con^Ultons 

.  Salaries  for  social  workers*  at  all 
levels^vary -greatly  by  type  of  agency 
(private,  ou  public.  Federal,  Statfe,  of 
local)  and  geographic  region.  Aver- 
age earnings  for  social  workers  are 
higher  than  those  for  nonsupervisory 
workers  in  private  industry,  except 
farming- 4! aj^ies  generally  arc  high- 
est in  large  cl|ies  and  in  States  w^ith^ 
sizable  urban  populations.  Private 
practitioners  and-lhos^  in  admini^tra-  ' 
tion,  teaching,  and  research  often  - 
-  earn  considerably  more  than  social 
.workers  in  other  settings.  -    ■  * 

Starting  salaries  for  social  case 
workers  (positions  requiring  a  bache- 
lor's degree)  in  State  and  local  gov- 
ernments averaged  about  $9,500  in^ 
1976,.  jiccording  to  a  surv^ey  hy  the 
International  Personnel  Management^ 


Association;  for  'psychiatric  social 
workers  and  case  work .  supervisors 
(po^itfons/requiring  a5naster's  de- 
gree) Jarout  $  12,000.  ' 

The  average  annual  starting  salary' 
for  social  workers  (positions  requir- 
ing^ an 'MSW  and  1  year  of  related 
experience)  in  hosptials  and  medical 
centers  was  about  $12,100  in  1976, 
according  to  a  survey  conducted  -by 
the  University  of  Texas  ^^^jf^^' 
School.  Top  salaries  for  experieSM"^ 
sqpial  \yorkers  in  these  settings  avffir- 
aged  $15,600,  and  Some  were  as  high 
as  $25,300.  '  , 

'  In  the  Federal  Goverrim^t,^  social- 
workers  with  an  MS  W  and  no  experi- 
ence starfed  at  $1  1,523  or  $14,097 
in:  1977.  Graduates  with  a  Ph:  D.  or 
job  experience  may  start  at  higher 
salaries.  Most  social  worjcers  in  the 
Federal  Government  are  employed 
by  the  Veterans  Adipinistration  and 
the  Departments  of  Health,  Educa- 
tion, and  Welfare,  Justice,  and^Iht^ri- 
or: 

Most  social-  workers  have  a  5-day, 
35  to  40-hour  week-  However,  many^ 
particularly  i^  private  agencies,  work* 
part  tim^.  In  some  agencies^  the'na- 
tuf^e  of  the  duljfes  requires  some  eve- 
nin^and  we«rend  work,  for  which 
compensatory  tiipe  off  is  given.  Most 
social  work  Agencies  {^ovide  fringe 
benefits  sucji'  as  paid  vaicatioh,  si6k 
leave,  and.retiremeat  plans. 

SoUrcos  of  Additional  ^ 
^     •Information        '  , 

For  informatiofi  abput  career  op- 
portuhities  in  the  various  fields  of 
social  work,  contact: 

-National^fVaociation  of  Social  Workers,  1425 
,  »    H  %X.  NW.,  Suite  600,  Southern  Building, 
*    Washii^gton,  D.C.  20^005. 

InfQtmatiln  on  accredited  gradu- 
ate and  undergraduate' college  j3ro- 
grams  iii  .social  work  is  available 
from:        .  ' 

Council  on  Social  Work  Education,  345'.East 
46th  St.,  New  York,  N.Y.  10017. 


I^RT,  DESIGN,  AND  COMMUNICATIONS  RELATED 

OCCUPATIONS 


Creativity  and  i^e  ability  i6  com- 
municlite  ideas  ay 'prereqiAitca  fbr 
work-in  0€cu^atk>n8  relanKto  art, 
design,  and  communication^S^or  ex-. 


ample,  an  architect's  bMeprint  is  the 
embryo  of  a  building;  floral  designers 
exprj^ss  a  mood  of  Jove,  sympathy,  or 
o^er  emotion, in  a  flower  arrange- 


Art,  design,  and  communicatidns- 
related  4Pccupations,  1976 


2%  of  total  employment 
In  all  occupations  . 


ment;  and  actprs  pi^ject^^^Hracter 
on  the  stjage  or  scr^n  for, the  enjoy- 
ment of  the|r  audiences,  ffeyrsp^per 
reporters  communicate  newsworthy 
^vi(|nts  .to  their  reading  audiences;' 
dai^rs  express  emotion,  mood,  or 
thyugrM^^ot^gh  physica^l  fncKve- 
ments;  ami  pROlUgiap hers  papti^^e  an 
emotion  or  idea. through  camera  an- 

.^le^,  lighting,  and  the  flick  of  a  shut- 

^ter.  ^  . 

**  This  section  of  xYie  Handbook  de- 
scribes in  detail  occupations  that  re- 
quire creative  ai^fl  commu^nicative 
.talent^:  The  performing  arts— ac- 
tors, dancers,  singers, 'afid  musicians; 
the  design  -^jbctupatipns-^architecjts, 

'  photographers,  and  six  other  related 
occupations;  and  communications- , 
related  occupations — interpreters,- 
heVspapjer  reporters,  technical  w^- 
ers/and  ^adio  and' TVjQfifriouncm. 


{ 
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PERFORMING  ARTISTS 


The  performing  arts  include  the 
areas  of  instrumental  music,  singing, 
acting,  and  the  dance.  Varied  as  they 
arCt  the  performing  arts  have  in  com- 

'  mon  the  goal  of  communicating  with 
and  affecting  the  emotions  pf  the  au- 
dience. Through  the  media'of  music, 

'  speech,  arfd  movement,  performing 
artists  attempt  to  present  a  moving 
interprj^tati9n  of  human  experience. 

V     Within  tht  performing  arts,  the- 

V  number  of  talented  persons  seeking_ 
'employment  generally'  exceeds  the 
number  of  full-time  positions  avail- 
able. As  ca  result,  many  performers 
^uppleme^nt  their  incomes  by  teach- 
ing, and  others  work  much  of  the 
.  time  in  different  types  of  occupa- 
tions. 

The  difficulty  of  earning  a  living  as 
g  pJerfocmer  is  one  fact  young  per- 
sbns  should  remember  when  they 
•  consider  such  a  career.  They  should 
•  consider;  therefore,  the  possif>.le  ad- 
vantages  of  making  their  art  a  hobby 
rather  than  a  profession.  Aspiring 
young  artists  usually  must  spend 
many  years  in  interjjsive  training  and 
bractipe  before  they  are  ready  for 
Vpublic  perforipances.  They  not  only 
need  great  natural  talent  but  also  de- 
termination, a  willingness  to  work 
long  and  h^rd,  ^n  overwhelming,  in- 
terest in  their  chosen  field,  and  some 
luck.  .  . 

The  statements  that  follow  this  it}- 
troduction  give  detailed  information 
on  musicians,  singers,  actors,,  and 
dancers *  ' 


'  ACTORS  AND  ACTRESSES 

(D.O.T.  150  028  andrl50.cr4'8) 
*  ■ 

Nature  of  the  Work 

Making  a  character  ;*ome  to  life 
w,before  an  audience  is  a  jolythat  has 


great  ^amour  and  fascination..  This 
demanding  work  requires  special  tal- 
ent and  involves  many  difficuhies 

•  and  uncertanties.  .  .  v 
" '  Ohly  a.  few  actors  and  actresses 

achieve  recognition  as  stars  on  the 
stage,  in  motion  pictures,  or  on  tele- 
vision or  radio.  A  somewhat  larger 
number  are  well-known,  el^b®"^".^®^. 
performers,  who  frequently  are  cast' 
in  supporting  roles.  However,  most 
actors  and  actresses'  struggle  for  a 
toehold  in  the  profession,  and  are 
glad  to  pick  up  parts  wherever  they 
cah. 

New-  stage  actors  generally  start  in 
"bit"  parts  where  they  speak. only  a 
few  lines.  If  successful,  they  may 
prb^re^ss  to  larger,  sujjpprting  roles. 
T^hey  also  may  se!rve  as  understudies 
-  foruie  principals.  Filni  and  television  ^ 
actors,  in' contrast,  may  begin  in  large 
rbles  or  move  into  programs  from 
working  in  commercials.. 

Actors   who   prepare   for  stage, 
screen,  and  television  roles  rehearse 
ynany  hours.  They  niust  jnemorize 
^heir  lines  and  know  ..their  cues. 

In  aSlition  to  the  actors  and  ac- 
tresses'with  speaking  parts,  "extras," 
who  have  no  lines  to  deliver,  are  used 
in 'various  ways  in  almost  all  motion 
pictures  and  many  television  shows 
and  theatre  productions.  In  "spect^tc- 
-  ular"  productioh§,  a  large  number  of 
^  extras  take  part  in  ci^owd  scenes. 

Some  actors  find  alternative  jobs,^ 
as  coaches  of  .  drama  or  directors  of 
stage,  television,  radio,  or  motion 
picture  productions.  A  few  teach  in 
drania  depiartments  of,  colleges  and 
universities. 

*  Places  of  Employment '  f 

About  13,000  actors  and  actresses 
worked,  in  stage  plays,  motion  pic- 
^tures  (ii/cluding  films  made  especial- 
ly for  television),  industrial  shows, 
and  commercials  in  1976.  ^ 

In  the  winter,  most  employment 
^opportunities  on  the  stage  are  in  New 


York  and'-Qther^lvge  cities.  j[n  the 
summer,  stock  companies  jn  subur- 
ban aQd  resort  areas  provide  employ-^ 
ment.  In  'addition,  many  cities  have^ 

mtheatres,'"^  re  perjury  corti  pa  j 
id  dinner  thfllues,  whidi  prb-, 
porti^nities  for  local  talent  as 
for  professional  actbrs  and 
'actressefe^.'^  Normally,  plays  are  pro- 
duced ajid  casts  are  selected  in  New 
Yt)rk  City  for  shows  that  go  "on  the 

ro^d-^  ■ 

Employfnent  in  motion  pictures 
'  and  film  television  is  essentially  cen- 
tered in  Hollywood  and  New  York  * 
City,  although  a  fe^^  studios  iare  lo- 
cated in  Miami  and  other  parts  of  the 
country.  In  addition,  many  films  are 
shot  on  Iocation>*and  employ  local 
professionals  and  rionpro/ession^ls  as 
"day  playefs"  and  ''extras."  A  num- 
ber of  American-produced  films  are 
being  shot  in  foreign  countries.  In 
television,  most  opportunities  for  ac- 
tors are  . at  the  headquarters  of  the 
major  networks— in  New  York,  Los 
Angeles,  and,  to  a  lesser  extent,  Chi- 
cago. A  few  local  television  stations 
9Ccasionally  employ  actbrs.  , 


Training  and  Other  . ' 
duallflcatlone  « 
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Young  persons  who  aspire  to  act- 
ing careers  should  take  ptart  iii  high 
school.and  college  plays,  or  work 
with  nttle  theatres  and  other  acting 
groups  for  experience. 

formal  training/in  acting,  which  is  - 
increasingly  .necessary,  can  be  ob- 
tained at  dramatic  art  schools,  locat- 
ed chiefly  in  New  York,. and  in  hun- 
dreds of  colleges  and  universities 
throughout  the  country.  About  760 
colleges  and  cuniversities  .cp'nfdr 
bachelor's  or  higher  degrees  on  stu- 
dents who  major  in  dramatic  and  the- 
ater arts.  Collegie  drama  curriculums 
usually  include  courses  in  liberal  arts, 
speech,  pantomime,  directing,  pray- 
writing,  play  production,  and  hfttory 
of  the  ' drama,  as  well  as  practical- 
courses  in  acting.  From  these,  the 
student. develops  an  appreciation  of 
the  great  pl^ys  and  a  greater  under- 
standing of  the  foleS  he  tr  she  itiay  be  • 
called  on  to  play.  Graduate  degrees 
in  fine  arts  or  drama  are  lieeded  for 
college  teaching  positions.     *  • 

Acting  demands  patience  and  total 
commitment,  since  aspiring-  actors 

.567 


568' 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


-  ; and* actresses 'must  wait  for  parts  or 
/filming  schedules,  Avork  long  hours, 
/  and  often  do. much  traveling.  Flaw- 
less piriform a^^      require  the  tedious 
memorizing  of  Iines,^which  some- 
\    times  involves  long,  rehearsal  sched- 
•  ules.  Other  periforfnances^  such  as*^ 
television  programs,  often  allQW  little 
time  for  rehearsal,  so  that  the  actor  ^ 
must  deliver  a  good  performance  ^ 
with  very  Uttle  f)reparation."The  ac- 
to;r  nee.ds'stan)iha  to  withstand  the 
)    heat  of  stage  or  studio  lights,  or  the 
adverse  weather  conditions  that  may 
■■"  '  exist  "on  location."  Abo all,  per- 
sons who  plan  to  pursue  an  acting 
career  must  haiye  talent  and  the  ere- 
ative  ability  to,  portray  different  char- 
«^actcrs.  They  must  have  poise,  stage  " 
presenqe,  and  aggressiveness  to  proj- ' 
.ect  tt\em selves  to  the  audience.  At 
th^  same  tii<ie,  the' ability  to  follow 
directions  is  important.         "  , 

In  all  media,  the  best  w^  to  start  is 
to  usjB  locaUoppoytunities  and  to 
build  on  the  oasis  of  such  experience. 
M^ny  actdr^^'who  .are  succesisful  -in 
local  productions  eventually  try,  to 
,  ^appear  on  the  JSew  York  stage.  Mod- 
eling experience  may  also  be^  helpful 
in  obtaining  employment  in  televi- 
sion .or  motion  pictures. . 

To  become  a  jnovie  extra,  one 
,must  usually  be  listed  by  Central 
Castingka  no-fee  agency  that  -woxks ' 
V  with  the  ^Screen  pxtras  Guid^^  ^nd 
supplies  ail  extras  to  the  major  movie' 
studios  in  Hollywood.  Applicants  are 
accepted  only  ^vhen  the  number  of 
persons  of  a  particular  type  on  the- 
list—for  example,  atliletic  young 
lyen,  old  ladiesi^^r^small  children— is 
^ .  below  the  foreseeable  need.  In  recent 
years,  only  a  very  small  proportion  of 
the  tqtal  number  of  applicaints  have^ 
succeeded  in  being  listed.  An  actor 
employed  as  an  extra  in.  a  film  has  . 
vcryjittle  opportunity  to  advance  to 
a  speaking  role  in  that  film. 

The  lenglth  of  an  actor's  t)r  ac- 
treis's  working  life  depends  largely  \ 
on  slcill  and  versatility;  Great  actors  y 
and  actresses  can  work  almost  indefi- 
nitely. On  the  other  hand,  employ- 
ment becomes  increasingly  limited 
by  middle  age,  especially  for  those 
who  become  typed  ^  in  romantic, 
youthful  roles.  D^e  to  the  factors  dis- 
cussed, persons  who  intend  to  pursue 
an  acting  career  may  find  unstable 
employment  conditions  and  financial 
pressures. .  ' 


Employment  Outlook 

Overcrowding  has  existed  in  tfte 
acting  field  for  many  years!  and  this 
conditio!!  is  ejcgected'  to  persist.  In 
the  legitimate  Wfeater,'  motion  pic- 
tures, radio,  and  televisibn,J6b  appli- 
cants greatly  exceed  the'jdbrf  avail-  , 
able.*  Moreover,_many'  aqtors'  and 
actresses  are  emi(>loyed  in  their  pro- 
fession fpr  only  a  gart^bf  thevyear. 

M*otion  pictures  and"'*TV  have 
greatly  reduced  eniployini|nt  oppor- 
tunities for  actors  imthe  theater.  Al- 
tHough  a 'motion  picture  production 
may  use  a  very  large"  number,  of  ac- 
tors during  filming,  ^Irns  are.  widely., 
distributed  and  may  be  used  for 
years.  Also^  some  A'merifc an -pro- 
duced films  are  shot  in  foreii^n  coun- 


Vies,')re"sulting  in  r^edyceti  employ- 
ment opportupites  for, American 
actors  and^gctresses.  Television  em^ 
ploys  a  larg«rumber  6(  actors  on  "TV  - 
programs  and  commercials.  \How-' 
ever,'?employment  in,^this  media  has 
been  reduced  by  the  FCC  ruling^  that 
decreased  major  TV  network  prime 
time  program  mfng.  Local  stations  of-  . 
^  ten  substitute 'with  reruns  or  witfi  loW 
cost  'game  shows  that  employ  few  ac- 
tors.'Also,  the  trend  toward  1-  to  7- 
hou^r  program^  and  .more  reMins  ' 
shorten^  .'the'peridd^  of  employment 
and  reduces  the  bomber  of  pers^)ns 
needed. •  '  }  o 

Ond  possibility  for  future  growth  in 
,the  le^itimat^  theater  lies  in  th^  es- 
tablishment of  year-round  p'tofes- 
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pi?4,,inotionT5icture  and  teSvi- 
and:  actresses  earne^  a 
daat^  rate  of  S172.507or 
-=sa^  weeir:  For  extras, 
iiiflP  rate  was  552.50  a  day. 
>%ctqrs.  and  actresses  who  did  not 


sional  dfctfng  companies  in  cities.  The 
napiber  of  sucfaf  acting  groups  is 
growing.  TheTecent  growth  of  sun^r  R 
nTcr^and  wfnt'eif  stock"  cdmpanie^rTT^i^? 
aumooT  and  regional  theatre,  rep^- 
,tar!-companies,'and  dinner  th€^W*»  ^ 
aiio-^  has  increased  «mplbynient  bp- V  >o|ri^  time  network  televi-^ 

pimsunities.  In  addition^  sojnt  in*-^^  stfttrv-weiver  2  minimum  prograi^ 
crewes* may  be  likely  m  the  employ'-^*  :^ffh^fib<z>al  - : :  2.50  for  a  single  pro- 
meirt  of 'actors  on  t.ele vision  in  .^air:  ana  i  u^urs  of  rehearsal  time, 
rcanmse  to  expansion  of  the  Public  .  i^^eue^i  isicrn  ligii^  also  receive  addi- 
BBBBricasting  System,' UHF -stations,  ?<fpT  .i  er-mrreiaatSon  for,n|runs. 
ansucablcTV.  Th^  development  aTi4«iSf!^^^we.:^  .jrmual  eamiljgs  of  ac- 
^viieEr  use,  of  video  cassettes  also  ma^  tor  loo^acr^sses  are  ^^k^ie^ely  af- 
in  som«  employment  o[^ortu-  d  jr^  in;  fac^fqu^t  cy^rujds  of  un- 

ern  - lov  msr    4.cpe rie n cr^d^  by  -  m ai>y . 

-^r'ding  c  recent 's.i-yeys  by  .;^.e 
Ac:a:r:c'  EcLuit^  .  Associaaiipn  (Which- 
reor^fs^'s  joiiors  whc  vptk  on*  tl 
stagt 
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ly.  wiien  tney  are  between  acimg  job^ 
they  often  have  to  take  any  casual 
v^ork  tBey  can  find. 

Sources  of  Adirtit— iwl  - 
InfotmatVon 

:nfoTmation  on  'cclltegc:  and' uni- 
versities and  conser^  ^troncs  that  of- 
rer  a  major  in  drar  ^available 

Ti«ater  AssociatHpr  I  o:^i  Vermont 
Ave.  NW..  Suite  402    ^  .<«iliingion,  D.C. , 

200Cf. 


nitBEs.  These  media  will  have 
tivf  —nfluen^e.on  employment  dflj^af 
onpBial' material  and  programs  re-, 
aiuu.  not  renins  or  old  movies. 

^>»oug'h  thei  field  of  acting  as  a 
w^ioic  is  expected  to  grow  about  as 
t*%%T  IS  the  average  for  all  occupations 
tmroutgh  the<mid-1980*s,  the  number 
Di  :3>rsons  seeking  to  enter  the  pro- 
*cs^'-n  is  exoectfed  to  far  exceed 
^vffMsble  oneninp*  Even  highly  tal- 
:jieii-'  voung  pcop*  are  lively  to  face^' 
itif?  competition  ai»a  economic  diffP- 
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^Woriclng 


ctatii. 


in  the  legiti- 
;  g  -  trae  Actors' 


^'otion  pic- 
films,  to 


*-tras 
\S\\rn  01  1  dlevisic^ 


"Tic^^or  tb' 
.'Id.  nc;  in^tele- 
^jjrerican  Fed- 
Radio  Art- 
iKi^ons  and  the 
irfs,%^w  prtf^AxicerL  sigr  oasic  collectiv^e 
^^n^xwr  %  af.reenai«nts  which  set 
mfij  Hi.  »Odries.  hours  of  work, 
i4£>r%^,^  ,  .iditions  of  employment, 
"ac.j  m^xo^  *aso  signs  a  separate  cbn*- 
ract,  whitch  may  provide  for  higher 
salarif^  jhai  those  specified  in  the 
3v  -  agijMinent 

\'iic  liln^um  weekly  salary  for 
actmrs  ;Tf  llroadway  productions  was 
abomt  52S5  in  1976.  Those  in  small 
'*of^  irr7Mdi|fc**  theaters  received  a 
mirafRuan  o»175  a  week.  For  shows 
on  thf  roaJRhe  minimum  rattf^was 
about  S391  a  week.  (All  minimum 
sal2»rifs  are  adjusted  upward  auto- 
mariical^v,  Kir  union  contract,  com- 
meiam^jatc  ^^h  increases  m  the  cost 
of  if  as  ^fleeted  in  the  Bureau  of 
LackT  Statj^ics  Consumer  Price  In- 
dex IP 


ure^ 

- 


IS.  C  I 

^'JlOr 
late  - 


ic 
vvc 

he. 
and  • 
roaa 
essar 

healt.  t 
cludmi  • 
whicr.  s- 
some  ?rT> 
and  A 
catior 
acton  z 
compr.  . 
since 
ploynr^: 
eligibiir 


re  Screen  \ctors-G'uil 
ju3-ters  ^  th»r  rt\i 
52  500  \x'  \^  avy^r 
"r-    ant  ^  rrH'  aHbiit 
ver  !,!r!  .vt)a  fi?§jfn 

s^.n:^3r=sM6r  -^r^^ctors^ 
r-iie^  "H",  thew  '  i  -.cjomes  bl^^ 

many  veiMfc*?9¥Ji  ^- 
n.l\i     -^setv  .^-v^i  Jfcr^?rate^ 

i7W<ifc5JM||^  tirii^ 

-^erf^ormance:  am^mnt'^'  ■ 
vdSl:       the  iegittesste  staf 
i  i^'  -onal  pe^^'ortoBrtisjes  a  . 

ertime.  Afteis  iiy^  slic 
•^c   :fasic  w^o^l§^v«ti 
>»orIuiing  ^kj^ 

a-u  3re  it 
,  week  usua^iifildnger  to  al- 
-iii  *^     rehearsals.  Even: 'ig 
jrse,  a  regular  part  01  ^ 
ife.  Rehearsals  may 
ight  and  on  weeker  - 
When  plays  are  on  . 
d  traveling  often  ^  ne 
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-    are  covered  by  r 
ifar-  and  pension  furu. 
:  \    lalization  insurance.  \: 
iluv.ers  contribute.  Unocr 
..ov  -^ent  conditions,  Eqti'v'tv 
nembejs  have  paid  v  - 
^  sicic  leave.  Most  ^a^t 
•le  if  any  unempio  iiifrT 
n  solely  from 
etidom  have' enougn 
an>^'  State  to  meet  tm 
'  uirem^ts/Corisequ^f-^n 


*  i^ncrn'g  IS  an  iif< -^^l  and  world-a . 
.#<fl>i  art  that  nu:.      **iy  diff^reat 
ffr%Tas.  Dancr:  move*^^nts  may  be 
■asec  to  :rrtemrsi  r-      .<^j  or  a  story, 
:ney  rnay       -li.         jhysical  ex- 
-pr=ssiOns  rf  mvttrr  oond.^Pro- 
rasiona    %ai>L:-      riia>    perform  in 
^sical    ^Uer  -^v  riodcm  danbe,  in 
stance  adc-4tation/i  ..jical  shows, 

-  folk  ds  ces.  ana        '^^r  pbpular 
^ds  of  GT-ncinai^fcpditifrTi  to  being 
imponant  ^||P^  »  f     jits  own- 
j^e,  dans.e  aiso      js»c(l  'o  suppler 
•rant  otter  type§,    i  ?:rn**^ainmeiit, 
ach  as  9p^iKa,  nr^sical  ^  'Nmcdy,  anS 
'  evi^n.  :r 
n  dance  ilroduction5>,  performers 
rnv^st  often  work  as  a  group.  How- 
ever, a  '  ery  few  tQp  s'^tists  d<t  si)I6 
work. 

Many  dancers  combir^e  stage  work 
T»ith  full-time  teaching.  A  few  danc- 
ers ^ecome  choreographers  and  ere- 
i^e  nevv  routines.  Others  are  dance 
rirectorr  who  train  dqncers  in  new 
"Foductions. 

(Thif  statement  does,  not  include 
nstruci'jrs  of  ballroom,  American  or 
nternational  folkUiance,  or  other  so- 
cial dancing.) 

Places  of  Employment  ^ 

About  8,000  dancers  performed 
on  the  stag^,  screen,  and  television  in 
1976.  Many  others  taught  in  second-^ 
ary  schools,  in  colleges  and  universi- 
ties, in  dance^chools,  and  in  private 
studios   A  few  teachers,  trained  in 
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dance  therapy,   vioffced  in  mental 
hospitals. 

„.__JE?^  teachers  aire  located  chietly 
in  large  cities,  but  msany  smaller  citses 
and  towns  have  d^nce  schools  as 
well.  New  York  Cny  is  the  hub  for 
performing  dancerrs.  Other  large 
.  cities  that  have  p-^mising  emptoy- 
ment  opportuhitoeti.  including  major 
d^nce  companies..  m::lude  Los  Ahge- 

"^"^les,  Chicago^  HxmsDn,  Salt  Lake 
City,  Cincinnati,  vlumai,  San  Francis- 
co', Los  Angelas,  v^irmeapolis,  Seat- 
tle, Boston,  and  ^^iadelphia. 

Training  one  Other 
,  Qualificallons 

Seriou^  training  for  a  career  ir 
dan&ing.  traditionally  begins  by^g^ 
12  or  earlier.  Ballet  training  is  partic 
;    ularly  disciplined,  and  persons  wh 
wish  to  become  ballet  dancers  shoul 
begin  taking  lessons  at*the  age  of  7  r 
S   Eariy  and  intense  training  also  . 
important  for  the  modem  dancer 
Most  dancers  have  their  professional 
auditions  by  agfe  17  or  18,  but  train- 
ing and  practice  never  end.  For  ex- 
aemple,  professional  ballet  daii:^ers 
take  from  10  to  12  lessons  a  wee^  for 
11  or  12  months  of  th^  year,  and 
must  spend  many  additional  h^  urs 
practicing. 

The  early  training  -a  dancer  re- 
ceives is  crucial  to  the  later  skill  of 
the  dancer,  and  therefore- the  selec- 
tion of  ^  professional  djuice  school  is 
ver\*  .important . 

Because  of  the  strenuous  traming 
required,  a  dancer 's^/^neral  educa- 
tion may  be  mininlal.  However,  a 
dancer-  should  study  niusic,  litera- 
ture, and  history^ along  with  the  arts 
to  help  in  the  interpretation  of  dra- 
'matid  episodes,  ideas,  and  feelings. 

Over  1 15  colleges  and  universities 
confer'  bachelor's  or  higher  degrees 
in  dance.  College  or  university  dance* 
degrees  are  generally  offered 
through  the  departments  of  j5hysical 
*  education,  music, ^theater,  or  fine 
arts. 

A  college  education  is  not  essential 
to"  obtaining  employment  as  a  profes- 
sional dancer.  In  fact,  ballet  dancers 
who  postpone  their  first  audition  un- 
til graduation  may  compete  at  a  dis-  ' 
,  advantage  .with  younger  dancers. 
^  Although  a  college  education  is  an 
advantage  in  obtaining  emptoyment 


r^LS  a  dance  tc  .wh  i  in  a  coillege  c-^ 
university,         oi  Jktle  use  tor  one 
vho  xeach^s^rofessioniii  aance  or 
.horeography  irn  a  •^^ticrjo  ?iatuation 
Professional  sch<x>!^   ^ual'  require 
eachers  to  h;:>'/c  cvperiesic-  iis  i\  per- 
V  r^rmer;  colleg.,vS  \na  ccins*t!TN aton.es 
gienerally  rci^»uire  p  iduiate  degrees. 


nerformt^j"  often 
Mamrir\  and 
rtzck.groiund  also 


|;  tSt  expenert-  '  as 
^^V^y  be  subfl^iuitc 
>>road  educ^tiona 
,^.-e  importan::! 
^   The  dancerr'^  life  -s  »nc  ot  rigorous 
practice  anci  sell  -disci:  line;  therefore 
paiience,  perse^crt*  -   r,  and  ^.  devo- 
tion to  dance         -sscrrji  i  .  Good 
heaitr.  and  ohysicii    xainma  are  nec- 
tar   Dov        k.*^^    in  good  condi 
r:  ::-nd  tc  :  w^;^%>  ihc    digged  :rave 

.  ne;  -J  ^"^"^^  '^      ^rifte-  -^quired. 

i>oc    n  •  igh.  »wid  buiii.  '^hcriid  nci 
v^r   ^j--     froM.  the  ji^crage  ^oot. 
fee    -:ia  .^o^'.fte^  arcHo-^  alsc;  are  re 
quir-a.  ^ -  •       i^H,  ^       must  have 
.  gfii.  e   .ni     fee  ling  for  music, 
-iUr  ;      -L'.v,      ih'ility^  express. 

i:"trr  or*e;  .      ncv\pir:rf'-   ~:  u 

-^  "^  C'^rftide:T  Uancinj^  a  c_l- 
-s:-  N  able  U)  furi^  liOn  as 
c  .  w:2an".  Th»e^  alsc>  should  ne 
pr^par  t:  fnce  the  .  v't^ny  of  unsta- 
ble wnri;in:  ^nditio7.:i  r?r  agh  •  on  oy 
show     jsi-  .^.-^  aiid  -i'.oitK>n  ^  ilures. 

Ser  /.»t  U  '"  strcinou>  :ic*.jre  cf 
the  ^  '  »ncoi    hawe  an  ad- 

varic*;^-  z^-^.r  t>lu::::r  dar^cers  IT*  com- 
pe:  ng  ro^  loh'  v^any  dancery.  retire 
in  Lheir  rrr-*  •  s  or  transfer  to  related 
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fiir.  as  such  as  teaching  dance.  How- 
e-  ,  some  skiVrrul  dancers  continue 
ipcrrorming  bsr^^nd  the  aige  of  50. 
"^raise  who  bezzirne  chorTOgraphers 
dance  direcrors  can  continue  to 
v>:~k  as  long  persons  in  other 
CL:^pations, 

Empioyimnt  Outlook 

Esnployment  cf  dancers  is  expect- 
^  ~ZD  grow  aboin  as  fast  as  the  aver- 
apr  for  all  occupntions.  However,  the 
number  of  dancers  seeking  profes- 
-^sTiiahcareers  wi^ .  continue  to  exceed 
ini  number  of  available  positions, 
an:  competitior  vill  be  >een.  Most 
errrmoyment  opo<  nunitie^  will  result 
fr-r—.  repiacemeni  needs  ^ 

^ployment  orrDorcunities  in  stage 
-foUuctions  are  iimuec.  and  compe- 
inon  for  such  r->^'tions  is  great. 
^Television  is  par  -     rssoonsible  for 
reduction  in  suio*"  productions, 
vet  at  ihe  same  tiins     is  media  offers 
ne\v  outlets  for  oifgn.     New  profes- 
sion iu  dance  comumiii*  -  formed  from 
rxrreasing  r  of  civic  and 

coimm unity  gvous^  tt^r-  adcitional 
:inpiU>vment  buu  -  v^nir^.  As  a  re- 
\Ji  • '  the  increasei^  :?-tneral  popular- 
i:v  cinnce  in  reci^r:  ears,  the  b^st 
cnv;;i«::vment  opr  ^_ar:ties  are  in 
**ng  danc'^. 

Earnings  ancr  Working 
CondMlnns 

Hr^fessionaJ  danc-rs  wrr;  perform 
ah^*'^iliy  are  inemberL  of  cMit  of  the 
ar/>L.7is  affiliated  witr  the  A^isociateS 
and  Artistes  of  -America 
-i-FL-CIO).  Dancers  in  opera  ballet, 
^iiissical  ballet,  and  the  modem 
rarare  belong  to  the  American  Guild 

Musical  Artists,  Inc.;  thos«^  on  live 
o"  videotaped  television  r^dong  to 
American  Federation  Televi- 
sion and  Radio  Artists;  "^^^iKe  who 
perfiprm  in  films  ^d  T\  :n6To^g  to 
the  Screen  Actors  Gui  -  or  the 
^  Screen  Extras  Guild;  ana  ihose  in 
Musical  comedies  join  Actors*  Equity 
Association:  Other  dai\ce!r^  may'  be 
members  of  other  unions,  aepending 
upon'  the  fields  in  which  mey  per- 
form. The  anions  and  producers  sign 
basi(^  agresipemts.  specifying  mini- 
nrfum  salary  rates,  hours  of  work,  and 
othef  conditions  of  employment. 
However,  the  separate  contract 
signed  by  each  dancer  with  the  pro- 
ducer of  the  5how  may  be  more  fa- 
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vorabie  than  the  basic  agreement  re^- 
garding  safiary,  hours  of  work,  and 
-wbrkinc  ccMaditions.  /  \ 

In  T^6riae  minimum  saliary  for 
dancers  in  «pera  and  other'  sta^e 
productions  was  about  $250  a  weelc 
The  single  performance  ra^e  for  bal- 
iet  dancers  was  about  $  1 00  for  a  solo 
dance  and  a&>out  $50  per  dancer  for  a 
group.  Danssrs  on  tour  received  an 
allowance  oT  530  a  day  in  1976^or 
.  room  and  ooard,  with  the  employer 
paying  the  cast  of  transportation.  For 
a  brief  appeatrance  in  a  performance 
on  television  or  a  few  days'  work  in  a 
mbyie,  the  minimum  rate  Ayasiiigher, 
relative  to  rime,  worked.  However, 
this  difference  was  offset  by  the  brev- 
ity of  the  engagement  and  the  long 
period  likely  waiting  for  the  next  one.  ^ 

Unemployment  rates  for  dancers 
are  higher  than  the  average  for  all 
occupations.  Many  qualified  people 
cannot  obtain  year-round  work  as 
dancers,  and  are  forced  to  supple- 
ment their  incomes  by  other  types  of 
work.  Some  dancers  who  are  quali^ 
fied  to  teach  combine  teaching  witK 
performing. 

Salaries  of  dance  teachers  vary 
with  the  location  and  the  prestige  of 
the  school  in  which  they  teach. 
Dance  .instructors  in  colleges  and 
universities  are  paid  on  the  same 
basis  as  other  faculty  members.  fSee 
statenwnt  on  college  and  university 
teachers.)  ' 

"The  normal  workweek  is  30  hours 
(6  hoa^^rs  per  day  maximum)  spent  in 
rehearsals  aqci  matinee  and  evening 
performances.  Extra  compensation  is 
paid  for .  additional  hours  worked. 
Most  stage  performances  take  f)Iace, 
of  course,  in  the  evening,  and  re- 
hearsals require  very  long  hours,  of- 
<pn  on  weekends  aqd  holidays.  For 
--shows  on  the'  road,  weekend  travel 
often  is  reqirired. 
V  Dancers  are*  entitled  to  s6me  paid 
sick  leave  and  variousr  health  and 
welfare  benefits  provided  by  their 
unions,  to  which  the  emplbyei 
*  tribute.  Dance  instryctors  in  sc 
receive  benefits  comparable  to 
of  other  teachers.  , 


as  well  as  details  on  the  types-  of 
courses  an^^other  pertinent  informa- 
tion is  available  from: 
National  Dance- Association,  a  division  of  the 
Araericin  Alliance  for  Health,  Physical 
Educat^*on  and  Recreation,  1201  16t)^St 
NW.,  Washington,  D.C.  20036.  - 

For  information  on  all  aspects  of 
dance,/counseIing  services,  and  job 
listings,  contact:  > 
.American  Dance  Guild,  1619  Broadway, 
Hbom  603,  Ne^  York,  N.Y.  1001 9. 


MUSICIANS^ 

(P.O.T.  152.02S  and  .048) 

/  Nature  Of  the  Work 

The  important  role  that  music 
plays  in  most  people's  lives  ntakes  it 
difficult  to  imagine  a  world  without 
musicians.  Professicyial  musicians 
are  those  whose  livelihoods  depend 
upon  performing  for  the  enjoyment 
of  othets.  Thes^  professionals — 
whether  they  play  ^n  a  symphony 
orchestra,  dance  band,  rock  group, 
*or  jazz  combo*-generaIly  have  be- 
hind them  many  years  of  formal  or 
informal, study  and  practice^.  As  a 
rule,  musicians^specialize  in  eithbr 
popular  or  classical  music;  only  a  few 
play  both  types  professionally. 

Musicians  who-»pa^iaIize  in  popu- 
lar musS  usually  play  the  trumpet. 


trombone,  clarinet,  saxophone,  or- 
gan, oi:  one  of  the  /'rhythm"  instru- 
ments—the piano,  string  bass,  drums, 
or  guitar.' Dance  bands  play  in  night- 
clubs, restaurants,  and  at  special  par- 
ties. The  best  known  bands,  jazz 
groups,  rock  groups,  and  solo  per- 
formers sometimes  perform  on  tele- 
vision. 

Classical  musicians  play  in  sym- 
'  phonies,  opera,  ballet  and  theater  or- 
chestras, and  for  other  groups  that 
require  orchestral  accompaniments. 
These  musicians  play  string,  brass, 
woodwind  or  percussion  instnimeitts. 
Some  form  small  groups— usuallyXa, 
string  quartet  or  a  trio— to  give  con- 
certs of  chamber  music.  Many  pia- 
nists accompany  vocal  or  instrumen- 
tal soloists,  choral  groups,  or  provide 
background  music  in  ^restaurants  or 
other  places.  Most  organists  play  in 
churches;  often  they  direct  tlvs  choir. 

A  few  exceptional  musicians  give 
their  own  concerts  and  appear  as 
soloists  with  symphony  orchestras. 
Both  classical  and  popular  musicians 
make  individual  aild  group  record- 
ings. 

,  In  addition  to  perform ihg,  many 
musicians  teach  instrumental  and  vo- 
cal music  in  schools  and  colleges,  or 

^give  private  lessons  in*  their  own  stu- 
dios.or  in  pupils'  homes.  Others  com- 
bine  careers  as  performers  with  work 
as  arrangers  and  composers. 
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A  few  musicians  specialise  in  li- 
brary  science  or  psychology  for  work 
in  music  libraries  or  .  in  the  field  of 
music  therapy  in  hospitals.  Others 
work  as  orchestra  conductors  or 
band  directors.  .     *  .  . 

Places  of  Empioymen} 

.  About  127,000  persons  worked 
performing  musicians  in  1976.  Many 
thousands  more  taught  in  elementary 
and  secondary  schools  and  in  colleg- 
es and  jLiniversities-.  .(See  'the  state- 
ments on  teachers  elsewhere  in  the 
Handbook.)  Almost  every  town  and 
city  lias  at  least  one  private  music 

I  Most  performmg  musicians  ^a^ork 
in  cities  where  entertainment  and 
recording  activities  are  concentrat- 
ed, siach  as  New  York,  Chicago.  Los 
Ang&ies,  Napphville,  Miami  Beach, 
and  New  Orleans.  Many  perform, 
with  one  of  the  31  major  symphony  . 
groups,  the  76  .metropolitan  orches-  . 
ftraiL  or  the  hundreds  of  cbmnjiinity 
6TCfiestrasl  Many  communities  havQ 
orchestras  and  dance  bands  which 
offer  at  least  part-time  work.  The 
various  branches  of  the  Armed 
Forces  also  offer  cveer  .opportuni- 
ties in  a  number  of  different  musical 
organizations. 

Training  andvOther 
Qualifications 

Most  people  who  become  proffes-  . 
sional  musicians  begin  studying  an 
instrujpent  at  an  early  ag^.  To'  ac- 
quire great  technical  skill,  a  thorough 
knowledge  of  ^usic,  and  the  abjlity 
tb  interpret  music,  young  people 
need  intensive  training  through  pri- 
vate study  with  an  accomplished  mu- 
sician, in  a  college  or  univer^gity 
which  has |i  strong  music  program,  or 
in  a  conservatory'  of  rniisic^  For  ad-\ 
vanced*study  io-pne  of  these  institu- 
tions, an  auditit)n  frequen^^  is  neces-  * 
sary.  Many  teachers  in  th^se  schools 
are  accomplished  grtitfts  who  will 
train  only  premising  young  musi- 
cians. 

^Almost  500  colleges,  universities, 
and  music  conservatories  offeV 
bachelor's  and/or  higher  degrees  in 
in^ti;umental- or  yocal  music.  These 
programs  ^i^vide  training  in  m'usical 
performance,  composition,  and  the- 
ory, and.  also  offer  liberal  arts  ^ 
courses.  In  addition,  about  750  cpti- 


servatories  an|  college&and  universi- 
ties offer  a  bachelor's  degree  pro- 
gram in  music  education  to  qualify 
graduates  for  the  State  certificate  f6r 
elementary  and  secondary  school 
teaching  positions.  College  teaching 
positions  usually  require  advance 
degrees,  but  exceptions  may  be  made 
for  weD-qualified  artists. 

Musicians  who  play  popular. nriusK 
must  have  an  understanding  of  anc 
feeling  for  that  Style  of  music,  ^-it 
classical  tra'ining  may  expand  irieir, 
employmentopportunities.  As  a  r-iie, 
they. take  le'ssons  with  private-te2-:h- 
ers  when  young,  and  seize  every  up-' 
portunit^  to  play  in  amateur  or  pro- 
fessional performance>*^stablishing 
a -reputation  with^"StKer  musicians  is 
very  important  in  getting  st^rtetl  in  a 
career  in  popular  mu^ic.  Some  youn^ 
peopie  form  small  dance  bands  or\ 
rock  groups.  As  they  gain  experience 
and  become  known,  they  may  audi- 
tion for  other  local  bands,  and  still 
later,  for  the  belter  known  bands  and 
orchestras.  . 

Young  persons  who  consider  ca- 
reers iii  music  shd^ld  have  musical 
talent,  versatility,  creative  ability, 
and  poise  and  stage  presence  to  face 
large  audiences.  Since  <j^ality  of  per- 
formance ^requires  constant  study 
and  practice,  self-discipKne  is  vital. 
Moreover,  musiciafl?  who  do  concert 
and  nightclub^nga^ements  musi 
have  physical  stamina  because  of  fre- 
'quent  .traveling  and  schedules  that\ 
often  include  night  perforrtiar^ces. 

<^        Empl^ment  Outlook 

'  Employment  of  musicians  isyex-^ 
pected  to  grow  about  as  fa^t  asVhe 
average  through  the  mid-1980's,  ^ut 
competition  for  jobs  wiH  be 
Opportun ities  for  conc^rts^and  Tecil 
als  are  not  nunterous  enough'to  pro^ 
vide  adequate  employment  for  all 
\yanists,  viqiinists,  and  other  instpu- 
mentalists  qualified  as  cpjic^t  art- 
ists. Competition  usually  is  keen  for 
positions  th^t  offer ^stafele  employ- 
nr^enl,  such  as  jobs  with  major  orche.s- 
tras,  with  \he  Arm6d  Forces^  and  in 
teachrng  positions.  Because  of  the 
ease  with  \yhicli^  musician  can  enter 
private  music  teaching,  the  number 
of  music  teachers  has  been  more* 
tn^n  sufficient  and  probably  will  con- 
tinu^o  be.  Alth6ugh  .many  opportu- 
nities are  expected  for  single  and 
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short-term  jcpgagements,  pfeying 
popular. mu^ic  in  flight  clubs  and  the- 
aters, the  suppi^iC^pf  qualified  musi- 
cians who^  seek  such  jobs  is  Trkely  to 
exgeed  demand.  On^he  other  haVd. 
first-class,  eiicperienced  acc: mpanists 
and  -outstanding, players  of  stringed 
.  instruments  are  likely  .to  remaia  rela- 
tively scarce.  • 

'  Earnings  an&  Worfcin?; , 
Conditions 

r  The  amount! , received  for  i  per- 
formance by  either  classical  —  popu- 
*  lar  musicians  depends  oh  tnetr  geo- 
graphic locaticDn  as  well  as  c  their 
professional  reputation.  Minimyn*. 
salaries  for  mLLsicians  in  the  3  niajor 
symphony  orchestsas  in  the  -nitea 
"States  in  197e  ranged  from^OO  to 
$40,0  a  weeK, •  according  the 
American  Symj^hi^ny  Ojchestrr 
^League.  Nflnimum^ages  fqr  mus; 
cians  in  metropolitan  §ymphony  or 
chesfras  were'generally  between  $2' 
^nd  $40  per  concert.  Some  musician.^ 
eaVned  Substantially  more  ,than  th-e 
minimums,  however.    .  ■  '' 
;    The  m^or  symphony  orchestras 
have  seaso^Bsi^nging  from  45  to  52 
'Weeks.  About  Ijalf  of  them  havcT  5C 
to  52-vveek  seasons. -Few  of  ttie*met 
ropolitaft  or  community  orchestral 
have  seasons  of  50  t<^52  weefts,'how- 
ever.  ^  •    "  . 

Musiciaij^  inr  large  metropolitan 
areas  who  played  at  dances,  club 
dates,  variety  shows,  ballets,  musical 
comedies,  concerts,  and  industrial 
shows  generally  earned  minimum^ 
ranging  from  $40  to  $53  )ioiIts 
of  work.  Musiciam^  in  these  areas 
whb  had  steady  engagement  con- 
tracts earned  between  $6  and  f  8  per 
hoviVfor  a  5'day  l^eek.  Wages  for  the 
same  types  of  engagements  tended  tc 
be  l^^s/in  smaller  citi^s^  and  to>yns 
Musicians  em  ployed -ii^jjotion  pic- 
ture recording  eatYie.ditRninimiibn  o 
^$93  f6r\a  3-hocir  session;, thoselgm- 
^loye'djioi  *  television  commeryciW 
inied- a  minimum  of  X4&  for  a  1 
>ur  sesstpn.  Musicians  ^mployed  b* 
inufact1|irers  ot^^onogYaph  re 
lings  ^^^re  paidSi  minimum  o 
)  for  a^S-houp- sessicm. 
[usic  teachers  in  puablic  schools 
salaries^  comp^abi^  to  tho^  of 
otbe*  teact^eirs.  (See  statements  on 
elemantary   and   secondary  school 
'teachers  elsewhere  in  the  Handbook.) 
^  '      s\  ■■  '    '  . 
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in  m^i.. 
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Many  teachers  give  privass  lusic 
lessons  to  supplement"' thj^tr-rsjEngs. 
"However,  earnings  often  23   jgncez^  Niusk 
•  tain  anfl  vary  accorrding  to  ^^"musi- 
^cian's  reputatior^  the  ni.  .1  be'-  oft 
teachers  and- studepitr  in  tht  .icralityX 
and  tjie  economic  ^nstus  c*  tnt  com- 
munity. 

Mu$icia3is  cust-  -^^rily  wo-,  ii 
night  and  on  we-^^cnds.  anc  itie- 
must  jspend  cons«ff£rabi^  tirr  -r 
practice  and  in  rehe^^sai.  '^terfcrmmii 
engagements  usuar  recauire  3mc 
travef. 

Maiiy  muisicianE    Tnntarily  TLrr-er 
^Sinployed  Ir*  symiir-    •  cjrchesr 
work  linder  maslcr  ==     -  agreemf  > 
which  gttarantc^  a  xici^asati  s  wan 
to  52  weeks.   Mu5i»  ctjs  in  uwf 
areas,  however,  may   taie  reti-  ^\v:y 
long,  periods  -offcner-nDoyme;      *  - 
tween  jobs.  Thus,  the'  rarninc 
erally  are  lower  than  ijxose  o'  y 
other  occupations.  M  r*over 
^  tl^  may  not  work'-«t    dily  : 
employer,  some  pert*  -me rs  : 
qualify  for  unemplo^'rrmt  c-yr-rnpc^n 
satiop,  and  few  have  ermer  sick  " 
or  vacations  with  pay  ^or  thesti  4 
sons,  many  musiciaizz  take  ^t 
types  of  jobs  to'  suimertiert  -th:r 
earnings' as  musiciani. 

Most  professiona  ~usicianfv  t^e 


,  V 

brmation  about  careens 
vailable  fronri^ 
-  National  ComlFerence.  ;902 
Jr- .Or.,  Restpn,  va.  2209" 


^     -  ...  entitled  Car^eiers  in  s/c 
jDtamed  for  $1'  from: 

Viisuc  Conference,  150  E.  -riiron, 
Ir^,      .  ILi.  60611. 
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afy  schools,  colleges,  universities, 
and  conservatories  thfoughoui  the 
country.  Oppdrtuniiies  for, singing 
engagp^m^ts  ar^  co^entfr^ed  main- 
ly in  Ne  -  'York  City,  Los  Angeles, 
Las  Veg^^.  Sarr  Fran  cisci&Y- Dal  las, 
and  Chicago— tine  Nation's  x:hief  en- 
tertainmen:  cetiBers.-  Nashville,  Ten- 
nessee, a  ^jor  cent«r  for-  country 
and ester  '  mo,  is  one  of  tme  most 
important  piaci^  H^- era  pipy  r  ^nt  of 
^smgers  for  "^.V't^.^  -?erformar-  and 
recordings  ^ia.n\  singers  v  rk  part' 
time  as  chirrru:  waters  .-^  i  irmas- 
ters,  ^ 


icaL. 


.ir.  e 
ctjie 


Mai«jre  of  the  Worli 

an  age-old  form  of  c^^^im- 
which,  in  one  form  or 
triv        n  be  understood  and  appr^- 
CJ^  by   almost  everyone. 

^  <   -iibnal  Singing  often  requirtrs 
noj^  .  ny  a  nneT voice  but  also  a  highuy 
'''^vfcj^irpec  Lechnique  and  a  brosid 
edge  o:  music.  A  s^^all^umben^ 
311  rging  stars  make  recordings  or 
.  concert  tours  in  the  Unii^id 
and  abroad.  Somewhat  larger 
-«rirr»'.i=rs  of  singers  obtain  leading  ^r 
^ing  roles  in  opferas*and  popu- 
^  isic  shows,  or  s'ecure  engage- 

m        as  cor.cert^oloists  in  ol   , 

ther  tvp^  of  performances 


Traimini  iho  0?«-»«r 

IS  '*'nc  vj'dAt 
siori|ally  should  ;acrM: 
grmind  in  nr.usi.r,  nt 
|id  history  Th=.  ioi^-^u 
helpful,  sinc^  r 
afe  fequire  ^^  r  . 

those  interested 
shotil4  star  niar**- 


aig  3nofes- 
arcaai  b;ack- 
^g  ir  thtctfry 
o  damce  may 
r  r  -s  sc'Tcedmes 
In  ^dfintion, 
i  ^gin^  career 
ua,ms  at  an  early 


long  to  the  American  ^^dera- 
Musicians  (AFL-CK  once 
ists  also  belong         te  An.: 
Guild  of  Musical  /^rtisrs.  Inc 
CJO).  ^ 


'  1  o' 
.olc- 
icar 

■VfL 


ar. 
So 
of 


Sources  of  ^ 

Informr'Hn 


For    infonftiatio  T. 
hours  of  work,  a 
tions  for  professioTwr*^ 
tact:  4 

American  Federatior 
'  CIO),  1500  Broacwi. 
10036. 


^nut 
rking 


Yc. 


viges, 
ondi- 
con- 


(AFL- 
.  N.Y. 


age/to^ec:Dme  ^"^^iiiiar  wim  music 
theory 'and  musi:-  composition.  As  a 
rule,  voice  traini>^  should  -!Ot  begin 
until  aftei'the  ^-^jvidua,  h^^  matured 
pj^j^sipaity,  altb?»i«<;^rt  young  noys  who 
^mg  in  church     loirs  •rece^-ve  some  . 
training  be^       _neir  voices  change, 
ing^rs  also  become  members.   ^An  stud  it  ion  rPCeiic^s  required  ^or  ad- 
era  arid  musical  comedy  cho-    vanced  vole-    trainijig.^  Since  voice 
or  other  professional  chor^al    training  often  continue^  fc- a  ears  af- 
s.  Popular  music  singers  per-"*    ter' the  sing^.s  profoSRional  career 

has  started,  a^firospecrive  smger  must 
have  ^reat  rfBerminatic- 

To  preparer  for  careers  as  singers  of 
classical  mM*trc,  young  people  can. 
take/privatt  -  ze  lessons  or  enroll,  in 
a^music  con^-^-atory  or  a  school  or 
department  n  oiusic  in  a  college  or 
university.  *^ese  schools  provide 
voice  trainin.  .nd  training  in  .under- 
standing anc    ^lerpr^ting  musiCf  in- 


fo rr  n  musical  shows  of  all  i&inds — 
ir  ne  movies,  on  the  stage,  on  radio 
ana  television,  in  concerts,  and  in 
nigntciubs  and  other  entertainment 
places..  The  best  known  popular  mu- 
s  c  singers  ma^e  and  sfill  many  re- 
cordings. \  , 

Som^  singers  combine  their  wbrk 
as  performers  with  othpr  related  jobs. 
Many  .give  private  voice  lessons.  A 


number  of 'singers  teach  and  dir^t    'eluding  musu    elated  training  in  for- 
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Information  abc  at  e  require*^ 
ments  for  certificatior.  •  organists 
and  choir  masters  is  avarsaDle  from: 

American  Guild  of  Orgamwts,^=^'  ^fnh  Ave.,^ 
*  New  York,  N.Y.  1001 

)\  list  of  accfedi^  schoc  of  mu- 
sid  and  degree  progr.\ms  cii^efed  is 
available  frg^m: 

National  Association  of  Sctiools  of  Music, 
11250  Ri«er  Bacon 
2209a. 


choruses  in  elementary  and  second- 
ary^ schools.  (See  the  .statements  on 
-teachers  elsewhere  in  the  Handbook.) 
Dthers  give  voice  training  or  direct 
:horal  groups  in  churches,  music 
.onservatories,  orNco|le^es  and  uni- 


ersities. 


Reston,  Va. 


Places  of  Employment 

1 

^  ASout  23,000  persons  worked 
prof?Sss^na!  singers  in  1976.  Man 
others    were  .  employed    as  music 
teachers  in  elementary  and  second 


sic* 
id- 


eign  langus cc:  and,  sometimes, 
dramatic  trarr-i-pg.  "^fter  completing 
4  years  of  studt^'  the^graduate  may 
receive  the  degree  qf  bachelor  of  mu- 
sic, bachelor  .t'  Ncience  or  arts  (in 
music),  or  bacr4*io»'  of  fine  arts.  , 

Singers  who  pihx-  to  teach  in  public 
schools'  need  a.  east  a  bachelor^s  ^ 
degree  in  q^usic  nd^  must  meet  the 
State  certificaticr:  requirements  for 
teachers.  Abou'  "50  conservatories 
and  colleges  anc.  universkies  offer  a 
baclielpr's  degre    program  in  music 

,  .     /-  • 


fivopto  who  want  to  9km  *^*muiwmMf 


should  acquire  ^  orr^fif  iMkground  in 


)0 


■ciqwc^tion.  In  addition,  ^kr  jst 
-  cofle'ges  and  universities  o&cr  tiii! 
ittg.in  musical  performan<E^  zo 
sitfion,"  ^d  theory,  rea^  mg  ^  -^ 
bflichelor's  degree.  Mogr  cor 
teachers  must  have  a  mast-?^  s  degr  v  : 
or  n.  D.  degree,  6ut  exc»taons  n:4  v 
be  anade  for  well-qualifie«£  ii^rtists 

^Hhpujih  voice  trainin-^"»v  an  as^i 
fO!  lingers  of  papular  rotf^'--  m^\/ 
waHi  untrai^i^  voices  hae^  f^  nad 
oenful  careers.'  Tlie  ty'p»  ^  posciuiiir 
song  does  not  demand  ttatii-che  voic^ 
br  developed  to  cover  s  wide 
range  on  the  musical  srmr  as  does 
ctesical  music,  and  the  bcc  of  voice 
jiimjection  may  be  overanre  by  use 
or  21  microphone. 

Ybui^  singers  of  popular  songs 
Htmy  become  known  by  participating 
•  isL  local  amateur  ^nd  ^paid  shows. 
l%ese  engagements  may  lead  to  em- 
ptoymeht  with  local  dance  bands  pr 
nack  groups 'and  possibly  Ij^ter  with 
better  kpowti  ones.  * 

In  addition  to  nfiusical  ability,  a 
singing  career  requires  an  attnective 
appearance;,  ^ise  and  stage  pres- 
Cfice^  and  perseverance.  Singers  also 
must  l^ave  physical  stamina  to  adapt 
,to  frequent  traveling  anfi  rigorou^^ 
time  schedules,  which  often  include^ 
night  performances. 


Empioymentrbiitflook 

Employment  of  sinarers  is  expected 
to  grow  about  as  fa::^-  the  average^  " 
through  the  mid-1^-*  "  but  compe- 
tition for  Jobs  wi'  ^  <een.  Many 
short-term  jobs  ar  r^cted  in  the 
opera  andcopceri ge.  movies,  the- 
ater, nightclubs,  a^fc.  -  ther  areas.  The 
demand  is  growim  br  singers^  who 
record  popular  m«  :o  do  radio  and 
television  comni'  oiais.  However, 
"these  short-term  y^^f^^  are  not  enough 
to  provide  steady  :S38Dioyment  for  all 
qualified  singers. 

Earnings  and  Working 
Conditions 

"  Singers  genpraiiy  work  at  night  ^nd 
>on  weekends,  and  mjist  spend  much 
tirfie  in  practice  aniyn  rehearsals. 
Work  in  the  entertainment  field  is^ 
seasonal  and  few  performers  have 
steady  jobs.  Except  for  a  few  well- 
*nbwn  concert  soloists,  opera  stars.^ 
<-top  recording  artists  of  popular  mu-' 
sic,  and  some  dance  banQ  singers, 
mos^  professional  singers  experience 
difficulty  in  obtaining  regular,  em- 
ployment and  have  to  supplement 
their  incomes  with  other_kinfts  of 
job^^  Moreover,  a  singing  career 
sqmetimes  is  relatively  short,  since  jt 
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\aepei-ids  on  a  good  vo*)ce,  p»«5acal  t 
ss^amma,  and  public  acceptances  of 
the  airist,  all  of  which  inay  be  iifsact- 
ed  by^ge.  -  .   -      ^  — 

Conxert  singers  wiio  were  pc^r  a 
chorus,  earned  a  minimum  dair^  -ist 
of  S2:  m  1976.  or  $45  to  $5-  per 
performance.  Members  of  an  oj^crr 
'  cnarus  earned  a  iuinimum  daiK  r  :ai 
c    $3C-  or  $40  per  performance,  - 
r  f-^xired  soloist  repeived  a  mimrrwar: 
4  CCS200  for  each  F>erfonharicc?.  A 
ctsera  soloists  and  popular  sinptrs 
htwevo:,  earned  thousands  of  datiass 
Dcr  performance..  Minimtun  ^«Hjpr  / 
-:zEtes  for  singers-on  television  raaBB^ 
rrzsm  around -$143  to  abojut  Slnrj  jesr 
-^nger  for  a  1-hour  show,  depeiram^ 
on  the  number  of  sin^gecs.  in  he 
group.  ^ 

ProfessionaL  singers  usually  belopug 
tc  a  branch  of  the  AFL-Cro  ^unon^ 
the  As^ciated  Actor^  and  Artitstes^of , 
America.  Singers,  on  .^he  concert 
stage  I  or  in  '  opera  belong,  aie 
American  Guild  of  Musical  Artists,  v 
Inc.;  those  who  sing  on.radio  or  live 
television  or  make  phondgraph  re-' 
coi^dihgs  are  members- of  the  Ai»w- 
can  Federation  of  Teleyi^ioh  and^  Ra-  - 
dio  Artist^  singers  ih  the  vafiety  and 
nightcluD  field  belong  to  the  Ameri- 
can Gui)d  of  Variety  Artists;  those 
who  sing  in  musical  comedy  and  QP^ 
erettas  belong  to  the  Actoi^;^  Eqbiily^ 
Association;  and  •  those  wlio  sin^j^ 
thenmovies  belong  t9  the  Screen  Ac- 
tors Guild,  Inc.  '  '  ^4 


Sources  of  Additional 
information 

*  Inform  atibn  about  ac^edited 
schools  and  departments  of  nMi^is^s 
available  from: 


of  M*iisicy 


National  Association  of.^  Schools  _   , 

11250  Roger  Bacon  Dr.,  Reston.  Va": 
''22090.   "  f 

»  /     .  ,  .#. 

Further  information  about  careers 
in  music  is  available  from:  ^ 

Music  Educators  National  Contcr^cc.  1 902 
'  Association  Dr.  Reston. -Va.  2209L 


DESIGN  OCCUPATIONS 


jooil'design  can.  improve  the  ap- 
pearai)'ce  and  usefulness  of  the  pr9d- 
ucts  thatj^e  use  and  the  places  where 
'  weliv^  and  work,  as'^ll  as  increase 
sale^  by  improving  their  "eye  ap- 
peaL"  Making  products  .or  places 
'   more  appealing  and  functiolial  and 
brining  theih'to  the  attention  of  the 
public  is  the  job  of  people  ifi  design 
;occupation|.  ■ 
'  Different  design  careers  require 
varying  levels  of  training  and  educa- 
tioh.  Fo,r  examplc.vwhile  floral  de- 
signers bften  learn  their  duties  on  the 
^  job  and  do^  not  need  a  higfi  school 
diploma,  ^rchitect^^ust  have  at 
least  5  years  of  college  ancf-profes- 
■    sional' education.  Regardless  of  the 
amount  of  formaftraining  required, 
people  in  design  occupations  shou&d 
be  prcative  and  be  able'to  opmniuni- 
cate  idcsas  through  their  designs  amd 
displays: 

Job  opportunities  in  design  occu 


and  around  them  to  perform  their 
duties  properly.  Architects  design 
buildings  that  successfully  combine 
these  elements  of  attractiveness, 
safety,  and  usefulness. 

Most\  architects  provide  profes-^ 
sional  services  to  c^^ients  planning  a 
buildinjg  project.  They  are  involved 
in  all  pha^ses  of  development  of  a 
building  or  project,  from  the  initial 
discussion  of  geAeral  ideas  to  tJie  fi- 
nal piece  of  construction.  Thenr  du- 
ties require  a  variety  of  skills — de- 
sign, engineering;  managerial /;and 
supervisory.  *  ' 

The  architect  and  client  first  dis- 
cuss the  purposes,  reqdfrements,  and 
cost  of  a  project,  as  well  as  any  pref- 
erence in,  design  that  the  client  may 
have.  Thf  architect  then  prepares 
schematic  drawings  to  show  tjKf  scale 
and  structural  relationships  of  the 
building.  ^• 

If  the  schematic  drawings  are  ac- 


'pat^s  are  expected  to  increase  ^  cepted,  the  architect  develops  a  final 


through:  the  itiid- 1'^80's,  primarily 
bec^se  a  growing  and  more  affluent 
pb|(ulation\is  beco^in^  more  design 
conscious. 

'  This  chapter'  describes  8  design 
occuj^ations:,  architects,  commercial 
actjsts,  display  workers,  florial  design- 
ers, industrial  designers,  interior  de- 
signers, landscape  architects,  and 
^photographers.  (Other  jobs  that  of- 
ten require  design  skfttk— for  exam- 
ple, en^iiieers— are  described  else- 
vfheTe'iii  the  Handbook.) 


ARCHITECTS 

^  j>>  -  •   ^    ...  . 

><    (^.O.T.  001.081) 

tiature  of  the  Work 

i  Attractive  buildings  improve  ,th,fe 
ph^^sical  environment  pf  a  comrauni- 
tyC.But  buildings  also  must  be.s?afe 
and  must  allow  peopJe  both  inside 


design  showing  the  floor  plans  and 
the  structurat  uetails  of  the  project. 


I^r  exampt:. .  ift  carsigning  a-  sch6oi,_ 
the'architer  ufefermines  the  width  of^ 
corridors  azad  stairways  so  that  stu 
dents  may  -rrove  easily  from  one  cla» 
to  another:  Tie  rvpe  and  arrangemer:. 
*of  storage~^ac^"and  the  loaatio^r 
*and  size  oi  classrooms,  laboratories, 
lun^hrooir  or  cisfeteria,  gymnasium, 
and  admiaistratzve  offices. 

Next  the  archntect  -prepares  work-, 
ing  dh^j\mgi  sihowijig  the  e:xact  di- 
mensionsV  «^^^ry  part  of  the  struc- 
ture and  ttn-  \ocation  of  pliumbrog.. 
heatimg/unjts  -ilectrkal*  outlets;  and 
air  cond itioirssnig . 

Araiitecas  oisio  specify  the  buildim^ 
matersals,  am.  in  some ^  cases,  the 
interw  fUr«ilings.  In  all  cases,  ^e 
architect  mumt  insure  that  the  struc- 
ture's desigLT  ana.  specifications  con« 
form  to  Idital  land  Statfc -building 
'  codes,  zorr:ffg  Jaw9^  fire  regulations, 
and  other  irarnanceSj|J  ^ 

Througmou.:  this  time,  the  architect 
_may'mak.e  chunges  tp  satisfy  the  cli- 
ent. A  m:i  .  for«example,  de-  , 
cide  tha^  an  original  ho^se  plan  is  torf 
expensi-**  vt^  ask  the  architect  to 
fn^e  IT  ijdificazioTis.  Or  clients  :aay 
decide  'nat  unenr  own  ideas  are  nnore  ^ 
appealinig  than  those  of  the  architect; 
'  As  a  restult,  architects  could  becr'^ne 
fjustrared,  redesigning  their  plam  to 
meet  irre  cljesns*  expectations.  ^ 

Afte  all  drawings  are  coip pitted, 
the  arc  tec:  assists  the  client  in  se- 
lecting a  cor-rragtor  and^negotiating 


Although  architects  have  the  laraest  number  of 
oppqiiunrties  within  the  design  field,  job  owDortunrtiiWp. 
a^  will  occur  in  other  ^occupations  as  welt  v  ^ 


Selected  design  occupation? 
Average  annual  openings,  1976-65  (in  thotisands)' 


GrowthHH  Replacement  - 


\ 


•  sis 
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'the  coAract.  As  construction  pro- 
ceeds, the  architect  m^kes  periodic 
visits'  to  the  bujkiiflg  site  to  insur^ 
.that  th4l  .contracS^  is  fqilowing  the 
design,  u^g  the  speciilCd  materials, 
and  meetitig  the  speciOed  quality 
standards.  The  job  is  not  complete^ 
until  construction  is  finished,  all  re- 
quired tests  are  made,  bills. are  paid, 
ancl  guarantees  are  received  ffbm  the 
tfibntractorv  •  ^  ' 

Architects^desigi).  a  wide  variety  of 
structures  such  as  houses,  churc|^es, 
hospitals;  office  buildings,  and  air- 
ports. They  also  design  multibuilding 
complexes  for  urban  renewal  proj- 
ects, college  campuses,  i^ustrial 

P9rk»,  and  new  towns.  Besides  de- 

1  * 
.signing,  structures,  architects  also 

.  may  help  in  selecting  building  sites, 
preparing  cost  and  land-use  studies, 
and2|ong-range  planning  for  site  de- 
velopment. 

When  working  on  large  projects  or 
for  large  architectural  firms,  archi- 
.tects  often  specialize  in  one  phase  of 
the  work  such  as  designing,  op  ad- 
ministering- construction  contracts*. 
This  often  requireS^orking  with  en-  i 
gineers,  urban  planners,  landscape 
architects,  and  other  design  person- 
nel. 

Places  of  Employment 

About  50,000  register* 
censed)  architects  were  employed  m 
1976'.  In  add itipftrlnStTy^un licensed 
.  architectural  school  gradu^teji  also 
^work/as  architects,  ^t  they  must 
work  under  the  supervision  of  li- 
censed arch  itects^      ^  ^ 

Most  architects^  work  in  architec- 
tural firms,  for  builders,  for  real  es- 
,  tate  firms,  or  for  other  bu^inesses^ 
that  have  I^rge  pqnstruction  pro- 
grams. Some  work  fof  government 
agencies,  often  in  c^y  and  communi- 
ty planning^r  urban  redev^erlcJ^)ment. 
About  J, 300  architects  work  for  the 
Federal  Government,  m'aiq^ly  for  the 
Departqients  of  Defense,  Rousing, 
and  Urban  DeveloMiient,  and  the 
General  Services  Administration. 

Although  found  in  ;nany  areas,  a 
large  proportion  of  architects  are 
employed   Jhv  seyen  cities:  Boston, 
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New  graduates  usually  begin  as  Junior  drafters  In  archttactural  firms. 


"^raining,  Other  Qualifications, 
and  Advancement 


the  District  of  Co- 
^lumbia  Require  ^i;chitects  to  be  li- 
qualifyXfor  the  2-day  li- 
son  must  have 
either  a  bach'^elor  of  ^a:hite^ture  de- 
gree fallowed  by  3  yeai^  of  experi 
ence  in  an  ^rohiject's  offi 
ter  of  architecture 
by  2  years  of  experieiy:e.  fL%  a  substi- 
tute for  formal  training,*<nost^State^    teach^n^.  A  typica^college  archhec- 
accept  additipn^l  experience  (usual-  '     "        ^    .  j--  _ 

ly  12  years)  and  successful  comple- 
tion of  a  qualifying  test  for  admission 
fo  the  licensing  ^examination.  Many 
architectural  school  graduates  work 
in  the  field  everl«Mough  they  are  not 
licensed.  However,  a  regijstered  ar- 
chitect is.  required  to  take  legal  re- 
sponsibility for  all  work,         ' ,    • ' 

In  1976,  the  N^jtional  Architectur- 
al Accrediting  Board  had  accredited 


I. 


Ticulum  leading  to  a  Master  of 
Architecture  degree.  Students  also 
may  transfer  to  professional  degree 
programs  after  completing  a  2-year 
junior  or  community  collejge  pro- 
gram in  architecture.  Many  architec- 
tural schools  also  offer  graduate  edu- 
idation  for  those  who  a^ready^have 
their  fir,st  professional  degree.  Al- 
or  a  masVXthough  such  training  is  not  essenti^^, 
followedr '  for  practicing  architects,  it  often  is^ 
desirable  for  those  in  research  and 


tural  program  includes  courses^  in.«r- 
chitectural  theory,  design,  graphics, 
engineering,,  and  urban  planning,  as 
well  as  in  EjigHsh,  mathematics, 
chemistry; sociology^  economics*,  and 
a  foreign  langut^ge. 

Persons  plann^Q^^^reers  in  archi- 
tecture should  be  able  to  work  in- 
dependently, have  a  ^apacit^  for 
solving  technical  problems,  and  be 
artistically  inclined.  They  also  must 
be  prepared  to  work  in  the  competi-; 


80  ofthe  l6l  school^  offering  proles-  .       .    .     ,  .  .  . 

sionai  degrees  in  architecture. /Mo>aJt^  tiye  envitenmenl  of  business  >^here 
Chicago,  fc^QS  Aijgeles,  New  York,  — of  these  schools  offer  a  5-yeaf  cur- '  •  leadership  and  ability  to  work  "with 
Phil^ifelpHra,  San  Francisco,  and  riculum  leading  to  a  Bachelor  of  Ar-^  others  are  important.  Working  l^t^ar- 
Washiivgton.  »        chitecture  degree  or  a  6-year  cur-    xhitects  or  building  contradtors  dur- 
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ing  Slimmer 'vacatiqris  is  useful  for 
jfaining  practical  knowledge. 

New  graduates  usually  begin  as  ju- 
nior drafters  in  architectural  firms, 
whcrey4tips  prepare  architectural 
drawing^  aivd  make  modeb  of  struc-' 
tures  under  tne,  direction  of  a  regis- 
tered architect.  After  several  yea^s  of 
experience,  they  may  advance  to 
chief  or  seniot  drafter  respcJhsible  for 
all  majorxf^tail&  of  ^  set  working 
drawings  and  for  superi^ising  other 
drafters.  Others  may  work  as  design- 
ers, construction^  contract  adminisr 
.  nrators,  s>T  specificalion  writers  who 
_i--*prepare  directions -explaining  the  ar- 
chitect's plan  Id  the  builder.  Employ- 
ees who  become  associates  in  their 
firms  receive,  in  addition  to  a  salary, 
share  of  ihi  profits.  Usually,  how^- 
ever,  the  arcnitect*s  goal  is  to  own  yis 
^r  her  own  business. 

EmployiAent  Outlook^ 

Architects  are  expend  to  face 
competition  for  jobs  through  the 
mid-1980's.  Although  employment 
.    of  architects  is  expected  to  rise  about 
«    as- fast  as  the*  average  for  all  ^yorkers 
during  this  period,  the  number  of  de- 
grees granted  in  architecture  also,  has 
been  increasing  rapidly.  If  this  trend 
continues,  the  number  of  people 
seeking  e'mptoyment  in  the  field 
could  exceed  the  number  of  Openings 
frcftn  growtlif  deaths,  and  retire- 
"  ments.  The  best  employment  pros- 
pects are^"  expected  to  occur  4n  the 
South  and  in  those  States  which  do 
■  not  Jhave  architectural  schoofs. 

The  outlook  for  these  workers  may 
►  change,  hqwever,  during  short-run 
periods.  Because  the  demand  for 
architects  is  lyghly  dependent  upon 
the  level  of  new  construction,  any 
sighificant  upsurge  or  downturn  in 
building;^  could  temporarily  alter  de- 
mand. 

Most  job  openings  are  expected  to 
be  'in  architectural  firms >^t  some 
oi)enings  are  also  expected  to  occur 
in  colleges  and  universities,  construc- 
tion firms,  and  the  Gof^ernment. 

The-  major  factor  contributing^  to 
the  increase  ih  employment  of  archi-^l 
tects  is  the  expected-rapid  growth  of^ 
nonresidential  construction",  Irt  aadir 
tioiv,  the  projected  Increase  in  enroll-  - 
ments  in  architectural  programs 
should  result  in  addition^  require- 
^  ments  for.  architects  to  teach  in  col- 


Growing  public  concern  about  the 
quality  of  the  physical  ^^nvn-onment  is 
e^ijpected  to  increase  tKe  demand  for 
urban  redevelopment  and  city  and 
comm*»nity  environmental  planning 
proj^ts.  This  should  create  further 
opportunities  for  employment.  (See 
statement  on  urban  ji^anners  else- 
where in  the* Handbook.) 

Earnings  and  Working 
Conditions' 

»  Jflhe  average  salary  for  arc|iitects  in 
1976  was  well  over  $20,000,  accord- 
ing to  the  limited  information  avail- 
able. Architects  with  v/ell-establishM 
private  practices  generally  e^arh 

^  much  more  than  even  highly  paid 

Salaried  employees  of  architectural 
firms.  Although  the  range  in  their 
incomes  is  very'wide,  some  architects 
with  many  years  of  experience  and 
good  reputations  earned  xvell  oyer 
$35,000  a  year.  Architecte^tarting 

.  their  own  practices  may  go  through  a  ' 
period  when  their  expenses  are  great- 
er than  tbeir  income^  Annual  income 
may  fluctuate  due  to  changing  busi^ 
ness  conditions. 

In  1977,  the  .  av^age  salary  for 
architects^  working  in  the  Federal 
Government  was  A}>out  $23,000.* 

Most  architect^spend  long  Jiours* 
at  the  drawing  boar^  in  well 
equipped  offices.  An  "^architect  somd- 
timeflias^work  overtime  to  meet  a  ' 
deadline.  The  routine  often  is  varie^ 
by  interviewing  clients  or  contractors 
and  discussing  the  designs,  cibnstrucr 
tipn  procedures,  or  building  matem-  * 

'  ais  of  a  project  with  other  architects 
or  engineers.  Contract  administra-^ 
tor&  frequently  work  outdoors  during 
inspections  at  construction  sites.  ' 


"  Information  about  the  licensing  ex- 
aminations qan.be  obtained  from: 


Kul  Jf^ArchitecturaLRegis-. '. 
[s/l73S  New  Yo^k  Avt 


Sou  reef  of  J^ddltfo 
JlnfornTation 


leges'and.univei^ities. 


'General  information  about'C^i;eers 
in  architecture,  including  a  catalog  pf 
publicafions,  can  be  obtained  from: 

The  American  Institute  of  Architects,  1735 
'  /  New  York  Ave,,NW.,  Washingtori.  p.CV 

Information  about  schools  of  ar- 
chitecture and  a  list  of  junior  col^ges 
offering  "courses  Sn  arcjiite^ure  are 
availabtie  from: 

The  Associati9n  of  Collegiate  Schopls^of  Ar> 
•  chi^ecture,  Inc^f735  New  York  Ave. 
NW.,  Washing^n>p.  C.  ,2000j$. 
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The  National  Council  < 

tration  Boards,  1735  New  Yofk  Avt 
NW.,  Suite  700,  Washington,  D.C.  20^^. 


COMMERCIAL  ARTISTS 

(b.O.T.  14I.Q3i-ahd  .081,  970.-28! 
.   and  .381,  and  979.381)- 

^        Nature  of  the  Worjc 

A  tiam*<5f  commercial  artists^jj^th 
varying  skills  and  specializations  ofr  ^ 
ten  creates  the  artwork  in  ^ewspa- ' 
pers  and  magazines  and  on  bill: 
•boards,  brochures,  and  catalogs.  This 
team  is  supervised'by  an  act  director, 
whose  main  function  is  to  develop -a 
theme  or  ideii  for  an  ad  or  an  adver- 
tising campaign.  After  the  art  direcr 
tor  has  determined\,tlft  njain^_^]p-  ^ 
men\s  of  ail  ad  or  design,  h^  ok*  slie  . 
will  turn  it  over  to  two  ^ecialists  ^r  - 
further  refinement  Th^ketch  artist, 
also  called  a  renderer,  does  a  rough 
drawing  of  any  pictures  reqtiire^. 
The  layout  artist;  who  is  concerned  ^  , 
with  graphics  rkfher  than  art  work, 
constructs  or  arranges  the  illustra- 
tions or  photographs,  plans  ^e  ty- 
pography and  picks  colors  fof^he  ad. 
What  emerges  i^  a  "rotigh  ^isjual,"  a 
sketch  of  the  fmished  ad.  Both  the 
sketch  artist  and  the  layoiit  artist 
work  closely  with  the  art  director; 
they,  may  do  several  sketches  qr 
r6ugh  visuals  before  the  direc{or  is 
satisfied.    -  :  ' 

Othpr  commercial  ' artists,  usually  , 
with  l^ss  experience,  are  needed  to 
turn  o\ii  the  finished  product.  Let- 
terers  put  together  headlin&s  and  o^th- 
er  woi'ds  on  the  ad.  They  use  set  or  ^ 
photo  lettering,  and  niust  have  a 
knowledge  of  type  faces  and  the  abil- 
ity to  reproduce  them  in  a  vaijiety  of 
sizes  and  mediums  su'oh  as  ink,  pen- 
cil, or  ^iitoUt  pieces  of  paper.  Xftf- 
chanical  artists  pjakte  ap  an. engrav- 
er's guide  of  the  ad  with  all-the 
elemjents  in  th6  exact  size  and  place 
in  which,^they  wilk  finally  appear. 
Sin6e/thls  pasteup  will  be  the  engrav- 
er's blueprinjf,  mechanical 'artists 
mu^t  be  very  precise. 

Pasteup  a^ti^  and  other  begimiers 
do  more  routine  work  such  as  catting 

I 


comiMrdial  affttots  also  do  frMl«Ac«  worfc  In  tn«lr  9pmrk  tim. 


mats,  asseAibling  booklets^  or  run-  cialize  in  producing  fashion  illiistra- 
ningerrfn4s.       .       *     ^  tions,  greeting  card\,  or  bo'pk 

y     In  a  small  office,  the  art  director  ^  illustrations,  or  in  making  technical 
'  misperform'',  the  layout  and  more/ drS^ngs  for  industry, 
routme^work  with  .tjie  help  of  train- 


eesTln  a  large  office,  however,  the  art 
director'develc^ps  concepts  with&the 
copywriter;  sets  standards;  deals  with 
cHents;  and  .|iilrchases  needed  photo- 
graphs, illustrations,  lettering,  and 
other  artwork  from  freelancers.. 

Advertising  agencies^or  advertising 
departments  who  lack  time  or  per- 
son nei  hire  freelance  iHuvtrators  to 
^  prepare  sketches.  These  artists  musit 
4>e  hiyily  talented  and*ab16  to  work 
quickly--an  agehcp,  for' example, 
*  mil^  require  &  finished  skbtch^in  1 
,  day.  Ooly  the  ^highly  talented  will  re- 
ceive enough  assignmentsJti^  majn- 
in  a  Efficient  income. 
A^veijising  artists  cre^  the  Con- 
cept and|ftrtwork  icn  a  wide  ^variety 
of  Wpvs.  These  include  direct  mail 
adveirtising,  catalogs,  counter  dis- 
playSjjlides,  and  fllmstrips.  Th^y  also 
design^  lay  out  the  editorial  pages. 


.  Places,  of  Employment 

About  157,0^  persons,  worked  as 
comnjercial  artists  in  1 976.  Although 
some  ,  commercial  artists  can  be 
found  in  nearly^very  city,,  the  major- 
ity worl^  in  large  cities',  such  as  New 
York,  Los  Angeles,  Boston,  Wash- 
ingtoll^,  D.C\  and  Chicago,  where,  the 
largest  users  of  commercial  art  are 
loc^.    -  .  - 

Most  commercial  artists  work  as 
staff  artists /f6r  acfvertising  depart- 

I  ments  &f  laVge  companies,  advertis- 
ing agencies,  printing  and  publishing 
firms,  textile  companies, ^photo- 
graphic studios,  television  and  mo- . 
tion  picture  studios,  ,departTT\|Tl^, 
.stores^  and  a  variety.of  other  business 

"  organizations.  «^ any  are  ^elf-dm- 
ployed,  or  freelante  idrtists..  Some 
salaried  *comlner€ial  artiste  also  id.o 
freelance  work  in  their  spare  tift^e.*' A 


and  features  of  newspapers  and^  few  thousand  commercial  artists 

magazines  Jind  prpduce  or  purchase  work  for  Federal  Government  agen^ 

the  necessary  illustrations  or  art-  cies,  principally  in  the  Defense  De- 

^worlrt  Son/e  commercial  artists  spe-  partment.^/Mew^Jij^ach  in  art  schools. 
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training,  Other  Quallficatlona,  ^ 

'  and  Advancement  * 

r      .     .  V  ■  .  .      .  -       -  ■  

Artistte  ability,  imagination,  neat- 
ness, and  a  capacity  to  Visualize  ideas 
orTii^aper  are  important  qualifications 
for  success  in  commercial"  art.  How- 
ever, the^e  qualities  may  be  devel- 
oped by  ^specialized  training  Mn  the 
tediniquesvO^  comriu»Fe^l  and  ap- 
plied art. 

Persons  can  prepare  foK^Kcareer  in 
commercial  art- by  attendihgS^2-  or 
4-year  trade  school,  or  a  junibfsCQlA 
lege,  college,  or  universi|y  which 
fers  a  program  in  commercial  art.  In^ 
1976,  about  900  institutions  bffered 
°  instruction  in  conunercial  art. 

Most  artists  who  enter  the  field  arc 
graduates  .of  trade  'schools.  Admis- 
sion to  these.  sctioolsyiKbased  upon 
high  school  grades,  a'portfolio  of  art 
work,  'and  an  iifterview.  A  growing 
'number  of  colleges  and  universities, 
^iipwever,  japnfer  degrees. in  cpmoier- 
cial  art.  Thise  qollege  programs  sup- 
plement ar^  instruction  with  liberal 
arts  courses  such  as  English  or  histo- 
ry. Although  many  employers  prefer 
gr^duates'of  a, college, or  university 
program. in  commercial  art,  the  qual- 
ity and  reputation  of  a  particular  pro- 
,  gram  is  more  important  Jhan  the  tyge 
^  of  inst}$ution  offering  it. 

I^imitednraining  in  commercial  art 
also  may  be  obtained  through  public 
vocational  high  schoqls.and  practical 
^peirience  on  the  job.  jT^re  is  \)o  f 
formal  trailing  program  for  thie  com- 
merctarart  trainee,  however.  Instead,  ^ 
trainWsy  may  run  en;ano8  for-the  art 
director  or  do  other  general  ^Qret 
while  learning.  Additional  training 
usually  is  needed  for^^vancemeht. 
Beginners  also  shdUld^  si/pplement  . 
theii^formal  education  and  trailiing 
by  makmg' posters,^  layouts>4jllustra- 
tiqns,  and  jfl^Uar  projects  for  schoi^ls 
and  other  organizations.""  \. 

The  first  Vearnn  ar|  school  may  be  : 
spefit^  studying^  fiindamentalsWper- 
sipective,  design,  color  h^raony, 
^Mrrrppsition^and  the  use  of  piehcil«  ; 
ccayon,  pen  and  jnk,  and  ^tner.^  art 
TfTedia.  Subsequent  study,  generally 
more  specialized,  includes  drawing 
from  life,  adyertis^^  design^  graphic 
^design,  lettering,  typography,  illus-, 
trations,  ani^iher  courses  in  the  stu- 
,  dent's  particular  . field  of  interest. 
4n  order  to  £idvaiu:e  beyond  a  be- 
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giiuiery' job,  commercial  artists  must 
^  develop  specialized  skills.  For  exam- 
"  pie,  letterers  and  retouchers  must  do 
^  precise  find,!  detai^i^J  w       that  re- ^ 
\ quires  excellent  coordination.  A 
sketch  artist  muHtibe  "able  to  drawj 
anything  ade.quatelx  in  almost  any 
medium,  including  die  marker,  pen- 
cil/ihk  or  transparencies.  Most  com- 
.  mercial  artists  advance  by  s^ecializ- 
^g  either  iit.the  me9hanicarelements 
df  prodjucing  an  ad  (ietterers  aiwl  niie- > 
chanical  and  layovit  attist$)  or  in  the 

*  pictorial  elements  (sketch  artists  and. 
illustrators).  Thus,  a  successful 
fsketch  artist  inay  not  be  vjftry"  skilled 
in  typography.  Art  direc|0rs,  how- 
ever, need  a  strong  edu^fliidnal  back- 
ground in  art  and  bushiess  practices 
in  addition  ,  to  experience  with  phor 

;  tography^  typography,  and  printing 
<  production  methods.  Advertising  art^ 
directors' require  a  special  kind  of 
creativity— the  ability  to  eonccjive 
ideas  th^t  will  stimulate  the  sale  of 
the  client's  products  or  services.. 
'  Commercial  artists  usually  assem- 
ble their  bfe St  artwork  into  a  **portfo- 
liO,"  to  display  their  >york.  A  good 
portfolio'  is  jessfjntiati  for  initial  em- 
ployment,  for  fj-eejance^ssignments, 
*and  for  job  cl\anges.  '  "  . 

Employment  Outlook 

'  Talented  and  well-trained  com- 
mercial artists  may  face  competition 
for  employment  and  advancement  in 
mpst  kinds  of  work  through  the  mid- 
1980's.  Those  with  only  average  abil- 
ity aiid  little  specialized  training  are 
iikeiy.  to  encounter  keen  competition 
for  beginning  jobs  a^id  have  very  lim- 
ited opportunities  for  advancement. 
'  Emproyment  of  commercial  artists 
is  expend  to  increase  about  as  fast 
as  ihe  average  for  all  occupations 
through  the  mid- 1 980's.  One  antici- 

•  pated  as'ea  of  growth  is  in  visual  ad-, 
vertising  such  as  television  graphics, 
packaging  displays,'  and  poster  and 
window  displays.    The  exp^anding 

.  field  of  in4ustrial  design  also  is  ex- 
pected to  require  more' qualified  art- 
ists for  three-dimensional  work  with 
engineering^  concepts.  (See  state- 
ment on  industrial  designers.)  In  ad- 
*dition,  a  few.  thousand  jobs  for  c6m- 
.  mercial  artists  are  expected  to  op 
each  year  throughout  the  period 
replace  vvorkers  who  will  die,  retire, 
or  leave  the  field  for  other  reasons, 


The  demanrf for  6om mercial  artists 
is  expected  -to  vary  1?y  specialization 
or ^type.  For. example,  demand  .f 9 r 
freelance  artists      expected  to  in- 
crease and  experienced  paste-up  and 
jnefehanicar  artists  are  alwa^j^  need- 
ed jobs  for  art  directors  and  layout 
artm;,  however,  will^be  fewer,  much 
spiight  aft&r,  and  op'en^only  to  experir" 
eiwed',  very  talented,,  and  creative^ 
artists.  Employment  opportunities 
are  expected  to  be  best  for  those  who 
hav9  a  variety  of  skills  rather^  tharij^ 
jerxpertis(t  jn  on^pr  two  specialties. ' 

Commercial  art  occupationy  are 
particularly  sensitive^ to  changes'  in 
business      conditions.  Therefore, 
jobseekers  may.-fina  that  opportuni- , 
ties  vary  from  year  to  year  dejjendingi, 
upoii  economic  cond^itions. 

Earnings  and  Working 
°  Conditions 

In  1976,  beginning  commercial 
artists  having  no  training  beyond  vo- 
cational high  school  typically  earned  1 
from  $90  to  $1  10  a  week;  graduates 
of  2-year  professional  schools,  $100 
to  $125  a  week;  and  graduates  of  4- 
year  post-high  school  programs, 
$120  to  $175  a  week,  accot'ding  to 
the  limited  data  available.  Talented 
artists  who  had  strong  educational 
backgrounds  and^good  portfolids, 
however,  /SSftdd  at  higher  salaries. 
After  a  tew  i^ars  of  experience, 
qualified  illu«rators  may  .expect  to 
earn  $  1 85  to  $300  a  weefe.  Art  direc- 
torsy  executives,  well-known  free- 
lance illustrators,  and  others  in  top 
positions  generally  have  'much  higher 
earnings,  from  $480  to^$^80  a  week 
or  more.  • 

Earnings  of  freelance  artists  vary 
widely,  since'  ihey  are  affected  by 
factors  such  as  skill  level,  variety, 
and,  popularity  of  work.  Freelance  . 
artists  may  be  paid  by  the  hour  or  t^y 
the  assignment.  Commercial  artists 
who  wojfked  for  the^^ederal  Govern- 
ment in  I9?7  had  an'average  annual 
salary  of  $15,550  or  abo^ut  $300  a 
week. 

Salaried  commercial  artists  gener- 
ally work  35  . to  40  hours  a  week,  but  . 
somet|fmes  they  must  work  additional 
hours  under  considerable  pressure  to 
meet  deadlines.  Freelaace .  artists 
usually  have  irregulaf  w.prking  hours. 
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Sourcey^ of  Additional 
'  Information 

* 

*  Information,  oji  institutions  offer- 
ing programs  in  commercial  art  |s 
available  from: 

Natiop'al  Art  Education  Association,  National 
Education  Association^  1916  Association 
Dr.,  Reston,  Va. -220^1.  .# 


ERLC 


DISPI^Y  WOflKERS 
.       (RETAIL  TRADi) 

(D.O.T.  298.081) 

Nature.of  the  Work 

It  happens  every  shopping  day:  A 
person  browsing  through  a  clothing 
stjDre  notices  a  mannequiii  wearing 
an  attractive  suit  and,  without  having 
[Hafined  to,  ^urcha^es  a  similar  out- 
fit. A  fishing  enthusiast  sees  a  dig^y 
of  angling  equipment  in  a  storewin- 
dow,  goes  in,  and  buj^s  a  new  reel. 

Incidents  likq  these  show  how  dis- 
plays in  stores  and  store  windows  can*  ^ 
attra^ct  customers  and  encourage 
them  t^  buy..  Knowing  the  effective- 
ifess  of  this  fqrm  of  advjertisingi  some^ 
stores  allot  a  large  share  of  their  pub^eSjC 
licity  budget  to  displays. 

Dispii^y  .  workers  ^specialize  in.  de- 
signing'and  installing  such  exhibits. 
Their  aim  is  to  develop  attractive, 
ey^-catching  ways  of  showing  store 
merchandise  ^to  best  advantage.  To 
create  a.  setting"  that  e;ihances  the 
merchandise,  display  workers  need 
imagination  as  well  as  knowledge  of 
color  harmony,  composition,  and  . 
other  fundamentals  of  art.  They  may, 
for  example,  choose  a  theme  —  a 
beach  setting  to  advertise  bathing 
suits  or  surfing  equipment — and  de- 
sign a  ^colorful  display  around  this 
thenv{e.  After -the  design  has  been  ap- 
proved by  the  store's  management, 
display  workers  obtain  the  props  and 
other  necessary  accessories.  Their 
craft  skills  come  into,  play  at  this 
time. 

Display  workers  often  construct 
many  of  the  props  themselves  using- 
hammeVs,  saws,  spray^.guns,  and  oth- 
er tools.  They  may  be  assisted  in 
these  tasks  by  a  helper  or  by  store 
maintenance  workers.  Sometimes 
display  \yorl^^rs  use  merchandise  - 
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\*frdm  other  departments  of  the  store  Pverail  planning  and  administi-ation 
.  ^as  props.  Display  workers*  also  may    in  large  stores  are  usually  the  respon 


Others  in  Variety,  drug, 
stores  and  in  book  and  ' 


NDBOOK 

shoe, 
shops. 


''use  props  out  of  storage,  designed  for 
previous  displays,  or  order  props 
fropt  firms  that  specialize  in  them. 
The  display  workers  install  the  props,^ 
background  settings,  and  lighting 
^uipment.  'They  also  dress  maiyie-, 
quins  and  add  finishing  toij^hes.  Peri- 
od[ically,  they  dismantle  arid  replace 
old  displays  with^  new  ones. , 

In  large  stores  that  employ  mar^y^ 
display  workers,  each  may  specialize, 
in  a  particular  activity^  such  as  car- 
pentry, painting,  making  signs,  or  set- 
ting up  interior  or  window^  displays. 


sibilities  of  a  display  director  who  Several  .thousand  additibn^l  free- 
supervises  and  coordinates  the  activi-^  lance  or  self-employed  display  work- 


ties  of  each  department.  The  director 
confers  with  Executives,  such  as  ad- 
vertising and  sales  mai^agers,  to  se- 
lect merchandise  for  promotion  and 
to  plan  displays.  ■  '  .  ^ 

Places  of  Employment 


About  36,000  perso^ns  worked'  as 
display  workers  in  retai)  stores  in 
6VM9st  worked  yin  department, 
clothing,  and  homefurnishing  stores; 
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OI»pf«y  nvbrfcers  HMd  Imeginftlon  «•  well  at  knowledge  of  cotor  hamwny. 


ers  serviced  small  stores  )hat  needed 
professional  ^'window  dressing  ^i.ut 
could  hot  afford  full-,time -display 
workers.  ;• 

Geographically,  employment  is 
dist|^iJ)Mted  much  likV  the  Nation's 
population,  \Ath  Vnokt  jobs  inHarge 
towns  and  cities.  > 

Training,  Ottrar  Qtiallflcatlone, 
and  Advajncement 

Most'  display  jivprkers  learn  their 
trade-  through :  informal  t)n-the-job 
training.  Beginners  are  hired  sis  help- 
ers'* to  dismjaintle  displays,  carry 
props,  and  do  other  routine*  ta^ks. 
Gradually,  they  are  given ^e  oppor- 
tunity to  do  more  difficult  work  such 
^as  building  props  and,  if  they  show 
artistic  talent,  planning  simple  de- 
signs. A  beginner  usually  can  become 
skilled  in  1  to  2  years.  Training  tim*e 
varies,  however,  depending  on  the 
•beginner's  ability  and  the  variety  and 
complexity  of  displays  that  the  em- 
ployer requires.  / 
rrWhen  hiring  inexperienced  work- 
ers, mo^t  employers  will  consider 
only  high  school  graduates.  Courses 
that  provide  litelpfiil  training  fof  dis- 
play work  include  art,  woodworking, 
mechanical  drawing,  and  merchan- 
dising. Some  employers  seek  appli- 
cants who  have  completed  college 
courses  in  art,  interior  decorating, 
fashion  design,  advertising,  or  related 
subjects.     \^  * 
Creative  ability,  manual  dexterity, 
and  mechanical  aptitud<ii  are  among 
^the  most  important  personal  qualifi- 
cations needed  in  tlxis  field.  Gddd 
physical  conditioiivN^nd  agility  are 
needed  to  carry  equipment,  climb 
ladders,  and  work  in  close  quarters  . 
without  upsetting  props. 

Advancemnent  may  take  several 
forms.  A  display  worker  with  super- 
visory ability  might  become  display 
director  in  a  large  store.  A  display 
director  might  in  turp  progress  to 
sales  promotion  director  or  be  placed 
in  charge  of  store  planning.  • 

Freelance  work  is  another  avenue 
of  advancement.  Relatively  little 
money  is  needed  to  start  a  freelance 
business.  However,  this  is  a  highly 
competitive  field,  and  , self-employ- 
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ment  may  be  a  struggle  at  the  outset 
unless  an  excelleftt  reputation  has 
first  been  established.  For  this  rea- 
son, some  workers  moonlight  until 
they  have  enough  clients  for  full-time 
work  on  their  own.  '  , 

^eWisplay  worker's  skills  could: 
lead  to  jobs  in  other  art- related  occu-^ 
pation^such  as  interior  decoration  or 
photography.  These  occupations,' 
however,  require  additional  training. 

Employmttiit  Outlook 

* 

Employjgjient  of  display  workers  is 
expected  to  grow'  more^  slowly  than 
the  average  for  all  occupations 
through  the  mid- I980?s.  Greater 
overall  coordination  of- activities  by 
store  managements  and  increased 
specialization  of  job  duties  will  tend 
to  limit  the  number  of  display  work- 
ers needed  in  each  store.  In  addition 
to  the  jobs  resylting  ifrpm  employ- 
ment growth,  howeyi^r,  many  open- 
ings *WiIl  arise  each  year  to  replace 
experienced  workers  who  retire*  die, 
or  transfer  to  other  occupations. 
'  Em.ployment  opportunities  will 
continue  to  be  concentrated  in  large 
stores,  most  of  which  are  Jocated  in 

metropolitan  areas. 

.1      •  » 

Earnings  and  Working  i 
Conditions  ^ 

Among  large  employers,  wages  for 
beginners  ranged  from  $2.50  to 
$3.75 'an  hour  in  1976.  Beginners 
who  have  completed  college  courses 
in  art,  interior  decorating,  or  related 
subjects  generally  ^  received  the 
higher  starting  salaries.  Experienced 
display  workers'  salaries  ranged  from 
$120  to  $240  a  week,  depending 
largely  on  experience  and  ability. 
Most  display  directors  earned  be- 
tween $1 2,0q0^n4,  $20,000  a  year. 
"Exjpenenced  directors  inMarge  met- 
ropolitan department  stores,  particu- 
larly executives,  may  earn  consider- 
ably more.  ^ 

The  earnings  of  freelancers  de- 
pend on  their  talent-and  prestige,  on 
the  number  and  kinds  of  stores  they 
service,  and  on  the  amount  of  time 
they  work.  M2Lny  highly  skifled  free- 
lanceVs  earn  more  than  $25,000  a 
year. 

Display  personnel  enjoy  the  satis- 
faction of  doing  creative  work. 
Transforming  an  original  design  into. 


reality  can  be  a'highly  rewarding  ex- 
perience. ^         .  ^ 

Display  workers  usually  \vork  ioio 
40  hours  a  wejek.  Duririg^ba,?y  sea- 
sons, such  as  Christmas  an^  Easter,-', 
they  may  work  overtim^ji  nigmtp,  and  ^ 
weekends  tp  prepare  sj) €?W a  1  dismays. 

Constructing  and  installing  props 
frequently  require- prolonged  sta'nd- 
ing;  bending,  stooping/ and  ^^^orking 
in  awkward  positions.  Display  work-  ' 
ers  risk  injury  fro.nr .falls  off  ladders,  , 
from  contact  with  sharp  or  rough  ma- 
terials, and  ^rom  the  use  of  power 
tools,  but  serious  injuries  are  uncom- 
mon. '  •  '  ^ 

\Souirtes  of  Additional 
Information 

Details   on   career  opportunities 
can  be  obtained  from  Jocal  retailers, 
such  as  department  stores,  and  from 
local  offices  of  the  State  employment 
^jservice.  / 


FLORAL  DESIGNBnS 

(D.O.T.  142.081.) 

Nature  of  the  Work 

Floral  designers  assemble  flowers 
and  foliage  into  a  specific  design  to 
express  the  thpjughts  And  sentiments 
of  the  sender!;  In-  performing,  their 
work,  floral  designers  combine  their 
knowledge  of  fibwef  and  plant  fornis 
and  floral  design  techniques^  with 
their  own  creativity  to  produce"  floral 
and  pl^nt  gifts,  decorations,  and  trib- 
utes.     ,  . 

Designers  must  know  the  names 
and  lasting  qualities  of  flowers,  and 
growing  information  about  flowering 
plants.  They  miist  also  .know  the  sea- 
sonal availability  of  flower  and  plant 
materials  and  the  management's 
pricing  structure  for  these  materials. 

In  any  given  day,  designers  may 
receive  a  variety  of  orders  including 
decorative  flowering  plants,  bou- 
quets, corsages,  funeral  work,  and 
dried  flower  arrangements.  Special 
orders,  such  as  for  weddings  and  par- 
ties, also  incorporate  the  creative  de- 
sign and  decorating  talents  of  the  flo- 
ral designer. 

Designers  work  from  a  written  or- 
der indicating  customer  preference 


for  colon  arid  type  of  flower,  as  well 
as  the  occ^Asiori,  price,  date, -time,  • 
and  place  the'arrangement  or  plant  is 
to  be  delivered.  Customers  some- 
^times  leave  thje  choice  of  flowers, 
color,  and  design  to  the  discretion  of 
lthe,designer?ho'wever'.  • 

A  funeral  order  may  read  "easel 
spray  ot  red  and  white  flowers."  For 
the  foundation,  the  designer  attaches 
a  base  (dyrofqam,  neecfle  pack, -etc.) 
near  the  topJ' of  a  three-legged  wire 
§tand. /Appropriate  flowers  are  se- 
lected from  the  floral  refrigerator. 
White  gladiOlas  and  red  carnations 
ai^e  a  (j^ossible  combination.  The 
price  oCjh^  order  and  the  Cost  of  the 
floors  determine  the^  niiniber  of  . 
flower^  used.  TJheilowers.arfe  cut  tOs 
the  needed  Jengih  and  wired,  for  s^ 
curity.  Stems  are  strengthened  with 
wood  sticks  for  easy  insertion  into 
the  base. 

To'-provide'a  backgrdivid  fof  the 
flowers,  the  'designer  inserts  leafy, 
'branches  such^as  chamadorea  or  fern 
into  the  base.  Gl&diolu^es  are  spaced 
.so  that  the  tips  pf  the  . flowers  ap- 
proximate an  oval  or  diamond  shape. 
Carnatipns  are  placed  between  the 
gladioluses  to  provide  contrasting 
form,  color  harmony,  and  depth..  A 
bow  is  placed  at  th^  focal  point  of  the 
spray,  ahd  foliage  is  added  to  hide 
constructiom.  On  the  back  of  the 
syiTipathy  card  ate  the  description  6f  v 
the  spray  and  the  donor's  name  and 
address  for  easy  acknowledgement. 
The  spray  is  ready  for  delivery.  This 
type  of  order  usually  is  Completed  in 
about  15 'minutes.  ^ 

Floral  designers  often  have  other 
duties.  They  may  help  customers  se- 
lect flowers,  plants,  gifts,  and.  floral 
accessories  available  in  the  shop. 
During  slack  periods,  designers 
soiffetimes  decorate  flowering  plants, 
artenge  planters  and  terrariums,  and 
grepare  accessories  for  a  coming  sea- 
son—for example,  bows  and  stream- 
ers for  football  corsages  or  dressings 
for  flowering  plants.  The  variety  of 
duties  performed  by  a  floral  designer 
depends  on  the  size  of  the  shop  and 
the  number  of  ^designers' employed. 

Places  of  Employment 

About  37,000  floral  designers 
were  employed  in  1976.  Ne&rly  all 
designers  work  in'  the  retail  flower 
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shops  common  to  large  cities,  subur- 
ban ishopping  centers*  an<;i  small 
^towns.  Most  sbops  are  small  and  em- 
ploy only  one  or  two  floral  desighers; 


many  designers  manage  their  own*^ 
stores.  Geographically,  employment 
is  distributed  much  the  same  as 
population. 


Training,  6th«r  jQuaAficatiom^, 
and  Advaricemenf 

-I  " 
An  increasing  number  'of  people 

rtow  take  courses  m  floral  design  td  ' 
prepare  for  a  career  in  this  Held. 
Coyrses  in  flower!  arranging  are  of- 
fered in  many  adult  educationv  pro- 
grams, juilior  colleges,  and  commer- 
cial floral  de^gn  schools.  Longei* 
programs  provide  training  in  flower 
'  marketing  and  sl/dp  management  for 
flpral  designers  who  plan  to  pperate 
their  own  shops.  A  background  of 
foripal  training  'gives  a  prospective 
designer  an  advantage  in  obtaining  a 
job  over  .other  applicarits  who  havp 
no  training.  Howevei*,  since  speed 
and  creative  ability  ar^  the  most  im-^ 
portant  ele/nents  in  . successful  floral 
designing,  training  acquired  on  the 
job  through  actual  work  experience 
ajso  is  valuable: 

.  'Many  people  \yhp  want  to  become 
designers  are  trained  oh  the  job  by 
the  manager  or  an  experienced  floral 
designer.  Initially  they  copy  simple 
arrangements  that  use  one  type  of 
flower. '  If  they  work  quickly  with 
their  hands  and  recognize  the  shape, 
color '  and  position  of  flowers  that 
make  attractive  arrangements,  in- 
structibn  in  more  complex  arrange-, 
ments/is  givenV  A^^xperience  is 
gaiife^^  ongindl  'de^^^  required  for* 
special  orders  can  be  attempted. 
Usually  a  person  can  become  a  fully 
qualifled  floral  designer  after  2  years 
of  on-the-job  training* 

Good  color  vision,  manual  dexter- 
ity, and  the  ability  to  arrange  various 
shapes  and  colors  in  attractive  pat- ' 
terns  are  the  primary  qualifications 
for  this  occupation.  A  high  school  . 
diploma  usually  is  desired,  although  . 
not  essential.  Applicants  must  be 
able  to  write  legibly  and  do  simple 
arithmetic  in  order  to  write  up  bills  . 
for  customers^  High  school  courses  in 
business  Arithmetic,  bookkeeping, 
selling  techniques,  and  other  busi- 
ness subjects  are  helpful.  Experience 
gained  by  working  part  time  in  a 
flower  shop^vWhile  still  in  schoqtu^ 
very  helpful. 

Floral  designers  with  supervisory' 
ability  may  advance  to  luanager  or 
design  supervisor  in  large  "flow  er 
shops.  Managers,  who  have  the  neces- 
sary capital  ltniy  open  their  own 
shops. 
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Employment  Outlook 

Employment  of  floral  designers  is 
expected- to  increase  faster  than  the 

^  average  for  all  occupations  through 
the  mid-1980's.  In  addition  to^b'. 
openings  created  by  emptoyment 
growth,  many  openings  will  arise 
each  year  workers  retire,  die,  or 
change  qccupations. 

Floral  designer  employment  is  re- 
lated to  sales  of  retail  florist  shops, 

.  which  vary  with  ups  and  downs  in  the 
economy.  Over  the  long  run,  ho*v- 
^VfiU  it  is  expected  {haK?population 
growth  and  rising  income  will  cause' 
'tales  of  flowers  and  floral  arrange- 
mer}t&  te  increase  significantly.  As  a 

"/esult,  more  floral  desig^erij  %iir  be 
•heeded .        * , ,  * 

V"       Earnings  Vnd  Working 
Conditions 

Limited  information  indicates  that 
"  in  1976  experienced  designers  usual- 
ly earned  between  $2.50  and  $5  an 
hour.  Inexperienced  floral  designers 
generally  earned  the  minimdm  wage. 
Although  their  earnings  are  often 
low,  designers  achieve  the  additional 
satisfaction  of  doing  creative  work 
and  seeing  their  ideas'  transformed 
into  reality. 

In  small  shops,  floral  designers  of- 
v'ten  work  8  hours  a  day,  Monday 
through  Saturday.  In  many  large 
shops,  designer^  who  work  STaturday 
get  a  day  off  during  the  week.  De- 
signers generally  work  Ipng  hours 
around  certain  holidays,  such  as  Eas- 
ter and  Valentine's  Day,  when  the 
demand  for  flowers  is  great. 

Most  designers  receive  holiday  ^nd 
vacation  pay.  Becaifjse  most  shops 
are  small,  other  fringe  benefits  'are 
limited.  Some  employers  pay  part  of 
the  cost  3f  group  life  and  health  in- 
surance but  few  contribute  to  retire- 
ment plans  other  than  social  security. 
Floral  c  signers  in  a  few  cities  are 
members  of  the  Retail  Clerks  Inter- 
national Association. 

Floral  designers  must  be  able  to 
stand  for  iong  periods.  rWork  areas 
are  kept  c  ::  oI  and  hurnid  to  preserve 
the  flowe-i,  and  designers  are  ex- 
posed to  5-dden  temperature  chang- 
es when  entering  or  leaving  storage 
refrigerators.  In  general,  however, 
florist  shops  are  clean  and  well-venti- 
lated, anc  provide  a  pleasant  atmo- 
sphere. 
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Sources  of  Additional 

.'nformation  *, 

'J  t 

'  For  addi  onal  information  about 
careers  in  h  ral  desigr  and  addresses 
of  schools  jffering  courses  in  this 
field,  write  to: 

Society  of  American  Florists,  901  N.  Washing- 
ton St.,  Alexandria,- Va.  22314. 


INDUSTRIAL  DESIGNERS 

•     -      (D.O.T.  I42.081.L 

Nature  'Of  the  Worky 

"  ^When  "people  buy  a  product, 
whether  it's^a  home  appliance,  a  new- 
car,  or  a  ball  point  pen,  they  want  it 
to  be  as  attractive,  safe,  and  easy  to 
use  as  possible.  Industrial  designers 
combine  artistic  talent  with  knowl- 
edge of  .marketing,  materials,  and 
methods  of  production  to  improve 
the  appearance  and  functional  dc?sign 
of  products  so  that  they  compete  fa- 


vorably  with  similar  goods  on  the 
market.  '  ' 

As  the  first-«tep  in  their  work,  in- 
dustrial designers  compare  the^arod- 
uct  with  co^'mpeting  products?  and 
gather  information  about  such  things 
as  the  needs  of  the  user  of  the  prod- 
uct, fashion  trends,  and  effects  of  the 
product  on  its  environment.,  After 
the  initial  research,  indusfrial  design- 
ers sketch  different  designs  and  con- 
suit  with  engineers,  production  su- 
.pervisors,  and  sales  and  market 
research  personnel  about  the  practi- 
cability and  sales  appeal  of  each  idea.^ 
Teamwork  is  important  to  get  the. 
best  information  about  specialized 
areas  of  concern,  such  as  engineering^ 
probleitis  or  new  production  or  mar- 
keting*methods; 

.'  After  company  officials  select  the 
most  suitable  ' de^sijgn,  the  industrial 
designer  or  a  professional  modeler 
makes  a  model,  often  of  clay  so  that 
it,cin  be  easil/ changed.  After  any 
necessary  rcyijsions,  a  final  or  work- 
ing%iodel  is  madeJ^Usually  of  the  ma- 
terial to  be  used  iA  the  finished  prod- 
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uct.  The  approved  model  then  is  put 
into  .production. 

Although  most  industrial  designers 
are  product  designers,*  many  others 
employed  by  business  organizations 
are  involved  in  different  facets  of  de"^ 
sign/  Some  indu^rial  designers  seek 
to  create  favorable  public  4mages  for 
Companies  and  for  goventment  serv- 
ices such  as  transportation  by  devel- 
oping trademarks  or  symbols  that  ap- 
pear on  Vhe  firm^s  product, 
.  advertising,  brochures,  and  statio-  - 
netsy.  Some  design  containers  and 
packages  that  both  protect  and  pro- 
mote their  contents.  Others  prepare 

^.  ''small  display  exhibits  or  the  entire 
layout  for  industrial* fairs.  Some  de- 

t  sign  the  interior  layout  of  special  pur- 
pose Commercial  buildings  such  as 
restaurants  and  supermarkets. 

Corporate  designers  employed  by 
a  manufacturing  company  usually 
work  only  on  the  products  made  by 
their  employer.  This  may  involve  fill- 
ing day-to-day  design  needs  of  the 

>  ^company  or  long-range  planning  of 
new  products.  Consultant  designers 
who  serve  more  than  one  industrial 
firm  often'  plan  and  design  a  great 
variety  of  products. 

Places  of  Employm'&nt 

About  12,000  persons  were  em- 
^fplOyed  as  industrial  designers  in 
'  1976.  Most  worked  for  large  manu- 
'  facturing  cornpanies  dejsigning  either 
consumer  or  industrial  products  or 
for  design  consulting  firms.  Others 
•  did  freelance  work,  or  were"^  on  the 
staffs  of  architectural  and  interior  de- 
sign firms.  A  few  taught  industrial 
design  ip  colleges,  universities,  and  ^ 
art  schools. 

Industrial  design  consultants  work 
.  mainly  in  large  cities  such  as  New 
York,  Chicago,  Los  Angeles^  and  San 
Francisco.  Industrial  designers  with 
industrial  firms  usually  work  in  or 
near  the  manufacturktg  plants,  of 
their  companies,  which  often  are 
located  in  small  and  medium-sized 
cities.  ^ 

Training,  Other  Qualifications, 
^nd  Advancement 

Completing  a  course  of  study  in 
industrial  design  in  an  art  school,  in 
the  'desigh  or  art  department  of  a 
university,  or  in  a  technical  college  is 
the  iisual  requirement  for  entering 
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this  field  of  work.  Pe^^ns  majoring 
in  engineering,  archite  '^ture,  and  fine 
arts  may  qualify  as  industrial  design- 
ers if  they  have  appropriate  experi- 
ence and  artistic  tcai^nt.  Most  large 
manu^cturing  firms  lire  only  indus- 
trial designers  who  .-.ave'a  bachelor's 
degree  in  the  field. 

In  1976,  33  colleges  and  art 
schools  offered  programs  in  industri- 
al design  that  were  either  accredited 
by  the  National  Association  of 
..Schools  of  Art  or  recognized  by  the 
Industrial  Designers  Society  of^ 
America. 

Industrial  desigo  programs^^  may 
tal^e  either  4  or  5  years,  and  y3d  to  a 
bachelor's  degree  in  industrial  design 
or  fine  arts.^  Some  schools  require 
applicants  to  submit  sketches  and 
other  examples  of  their  artistic  ability 
foe  prior  approval.  Some  schools  also 
award  a  master's  degree  in  industrial 
design. 

Industrial  design  programs  differ 
considerably  among  schools.  Most 
college  and  university  programs 
maintain  a  balance  between  science, 
humanities,  and  art;  art  schools  gen- 
erally stress  a  strong  foundation  in 
art.  In  most  programs,  students  spend 
much  time  in  the  lab  designing  ob- 
jects ia  three  dimensions.  In  studio 
courses,  students  make  models  with 
clay,  wood,  plaster,  and  other  easily 
worked  materials.  In  schools  that 
have  the  necessary  machinery,  stu- 
dents make  models  of  their  designs 
^while'  learning  io  use  metalworking 
and  wood\yorking  machinery.  Stu*-' 
dents  also  take  courses  in  drawing, 
drafting,  and  other  visual  con^muni- 
cations  skills.  ^  '  ^ 

Many  industrial  design  programs, 
particularly  those  that  are  part  of  a 
liberal  arts  college  or  universrry,  also 
include  Qour^es  in  basic  engineering, 
in  theopnysi-al  and  natural  sciences, 
in  the  beh:  /ioral  sciences,  and  in 
marketing  nd  business  administra- 
tion. It. 

Indusrnai  designers  must  have  cre- 
ative tait^nt.  drawing  skills,  and  the 
ability  tc  see  familiar  objects  in  riew 
ways.  They  must  understand  and 
meet  the  needs  and  tastes  of  the  pub 
lie,  rather  than  design  oniy  to  suit 
their  own  artistic  sensitivity.  Design- 
ers should  Tiot  be  discouraged  when 
their  ideas  are  rejected — ofte::  de- 
signs must  be  cesubmitted  man} 
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times  before  one  is  accepted.  Since 
industrial  designers  must  cooperate 
with  engineers  and  other  staff  f^em- 
bers,  the  ability  to  work  and  commu- 
nicate with  others  is  important.  A 
sound  understanding  of  marketing, 
-sales  work,  and  other  business  prac- 
tices is  important  for  design  consul- 
tants.^ 

'  Applicants  for  jobs  should  assem- 
ble a  ** portfolio"  of.  drawings  and 
sketches  to  demonstrate  thejr  cre- 

Jativity,and  ability  to  communicate 
ideas. 

New  graduates  o^industrial  design 
programs o frequent^  do  simple  As- 
signments for  e>^qenced  designers. 
As  4hey  gain  ^perience,  they  may 
become  supervisors  with  major  (re- 
sponsibility for  the  design  of  a  prod- 
uct or  a  group  of  products.  Those 
who  have  an  established^  reputation 
and  the  necessary  fund§^may  start 
their  own  consulting  fimis. 

Employment  Outlook  ; 

Employment  in  this  relatively 
small  occupation  is  expected  to  grow 
more^slowly  than  the  average  for  all 
occupations.  In  recent  years,  the 
trend  has  been  away  from  frequent 
redesign  of  household  products,  au- 
tomobiles, and  industrial  equipment. 
However,  continued  emphasis  on  is-' 
sues  -  such  as  ecology  and  product 
safety  should  increase  demand  for  in- 
dustrial designers^^ 

Demand  for  md^Maa^  designers 
may  fluctuate  over  short-run  periods. 
Puring  economic  downturns  when 
the  market  fbr  new  products  is  damp- 
ened, the  need  for  these  workers  also 
tends  to  decline. 

Employment  oppdrtunities  are  ex-  , 
pected  to  be  best  for  college  gradu- 
ates with  degrees  In  industrial  design. 
In  addition  )  openings  resulting 
from  growth,  some  employment  op- 
portunities wiii  arise  each  year  as  de- 
signers die,  retire,  or  transfer  to  other 
fields. 

Earnings  anavWorking  ^ 
Conditions 

Salaries  for  inexperjienced  industri- 
al designers  with  a  bachelor's  degree 
generally  ranged  from  $9,000  to 
$  12,000  a  year  in  1976,  according  to 
limited  data.  After  several  years*  ex- 
perience, it  is  possible  to  earn 
$14,000  to  $18,000  .a  year.\Salaries 
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of  "those  with  maiy  years  of  experi- 
rence  af^eraged  more  than  $25,000  a 
'  year  in  1976,  but  varied  according  to 
^  iiulivt;iua)  Jalent  and  the  size  and 
iq^pc  of  firm. 

4.  Earnings  of  industrial  designers 
who- own  their  cotisuiting  firms  flue- 
•  ttiate  greatly,^  b\it  in  general  tend  to 
be  higher  than  the  average  earnings 
of  corporate  incjii^trial  designers. 

tindustrial  designers  generally  work' 
a  5-day,  35-40  hbur  week,  with  occa- 
sional/>vertime  necessary  to  miet 
production  deadlines.  Independent 
consultants,  who  often  are  paid  by 
the  assignment;  may  work  longer 
-  hours. 

Sourc«8Lpf  Additional 
,  Information 

A  brochure  about  careers agd  a  list 
of  schools  offering  courses  and  de-^ 
gree^  in  industrial  design  are"  avail- 
able for  50  cents  from:   *  . 
Industrial  Designers  Socieljr  of  .America,  *\  750" 

.  Old  Meadow  Rd.,  McLean,  Va.  22101 


INTERIOR  DESIGNERS 

(D.O.T.- 142.051) 
^  Nature     the  Woric 

^  The  creative  work  of  interior  de- 
signers, sometimes  called  interior 
decorators,  help^  make  our  living^ 
working,  and  playing  areas  more  at- 
tractive and  usemL  Interior  designers 
plan  and  sijperviseHhe  design  and  ar- 
rangement of  building  interiors  and 
furnishings.  They  may  work  on  either 

.private  homes  or  commercial  build- 
ings. 

^When  planning  a  room,  designers 
-first  consider  the  purpose  of  the  area 
and  the  client's  budget  and  taste.  A 
very  expensive  cquch  that  is  easily 
soiled,  for  example,  may  not  suit  a 
family's  needs  for  their  recreation 
room. 

Next,  most  designers  prepare 
sketches  of  their  plans;  The  sketches 
show  all  the  furniture  and  accessories 
the^^igner  is  considering  as  well  as 
^ny  changes  in  the  structure  itself, 
such  as  a  new  wait  to  separate  the 
dining  and  living  rooms.  Sometimes, 
the  clients  may  not  like  the  plans,  in 
which  case  the  designer  must  start  all 
over  again;  other  times,  the  client 


A  successful  designer  i^ust  be  creative,  have  good  color  sense  and  good  taste,  and  be 
\      able  to  work  welfwlth  people.  ^ 


may  want  to  make  only  minor 
changes;  such  as  putting  a  table  and 
chair  wherAhe  designer  had  placed 
a  couch.   *  * 

6nce  the  client  approveXboth  the 
plans  and  the  cost,  the  designer  may 
look  for  and  then  buy^the  furnishings, 
supervise  the  work  of  painters,  floor 
finishers,  -carpet  layers,  and  other 
craQ^ workers  if  they  are  needed,  and 
make  sure  the  furnishiftgs  are^in- 
stalle?!  and  arranged  properly. 

Designers  whc!L  work  in  large  de- 
partment and  furniture  stores  that 
have  separate  design  def>artments 
advise  leiistomers^on  decorating  and 
design  plan^  Although  their  princi- 
pal function  is  to  help  sell  the  store's 
merchabdiser^ey  ^sometimes  may 
suggest  furnishings  from,  other 
sources  when  essential  to  the  cus- 
tomer's plans.  Department  stpre  de- 
signers also  frequently  advise  the 
store  s  buyers  and  executives  about 
style  and  color  trends  in  interior  fur- 
nishings. ^  < 

Interior  designers  who  specialize  in 
nonresidential  structures  often  Nyork 
for  clients  on  large  design  projects 


such  as  the  interiors  of  entii^  ^ffice 
buildings,  hospitals,  and  libraries. 
Generally  they  plan  the  complete 
layout  of  rooms  withqut  changes  to 
the  structure  of  the  building.  Some- 
tixQes,  though,  they  redesign 'oTv  ren- 
ovate the  interiors  of  old  buildings.  In 
thes^^cases,  aja.  architect  checks  the 
plans'jjis  mSake  sure  that  they  comply 
with  building  requirements.  Some  in- 
terior designers  also  design  the  furni- 
ture and  accessories  to  be  used  in 
various  structures,  and  then  arrange 
for  their  manufacture.  A  few  have 
unusual  jobs  such  as  designing  inte 
ors  pf  ships  and  aircraft  or  stage  sets 
used  for  motion  pictures  or  televi 
sion.  V 

All  designers,  regardless  of  whcJre 
they  are  working,  rnust  deal  wit 
paperwork.  They  must  place  drders, 
figure  estimates,  and  maintain  rec- 
ords of  where  to^urchase  hundreds 
of  different  types  of  furnishing?. 

Places  of  Employment 

r  * 
About  37,000  persons  worked  as 
interior  designers  in  1976,  primarily 
in  large  cities. 
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Soiree  experienced  interior  design- 
ers manage  their  own  establishments, 
either  alone  or  as  partners  with  other 
desij^nefs.  Most  designers  work  for 
large  design  firms  that^  employ  de- 
signers *to  workvindependently  with 
their  clients  &c-.2^assistants  to  senior 
designers.  ) 

Othier  interior  designers  work  in 
large  departrnent  or  furniture  stores. 
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tionists,  as  shoppers  with  the  task'bf 
matching^materials'or  finding  acces- 
soriesf  or  as  s^ockVopgi^  assistants, 
salespersons,  assistant  decorators,  or 
jun|or^designers.  In  most  instances, 
from  I  to  5  years  of  on-Uie-job  train- 
ing are  required  before  a  trainee  be- 
comes eligible  for  advancejnent'~n>vfor  cc 
designer.  Beginners  who  do  not  get  piffelin 
trahjee  jobs  often  sell  fabric,. lamps. 


^    and  afew  have  peritoinent  jobs  with*  ^r  dther  interior  furrjishin^  in  de- 


hotel  and.  restaurant  chains.  Some 
work  for  architects,  furniture  suppli- 
erj,  antique  dealers,  furniture  and 
.  textile  manufacturers,  or  other 
'  n^anufacturers  in  the  interior  furnish- 
ing field.  Interior  designers^'also  wbrk 
for  magazines  that  feature  articles  on 
home  furnishings. 

Training,  Other  Quaiificati^s, 
V  'and  Advancement 

Formal  training  in  interior  design 
is  becoming  increasingly  infportant 
for  entry  into  this  f}q\d.  Most  archi- 
tec^tural  firms,  well-established  de- 
sign firms,  department  and  furniture 
stores,  and  other  major  employers 
will  accept  -only  trained  people  for 
beginning  jobs.  The  types  of^^ining 
available  include  3-year  programs  in 
a  professional  school  of  interior  de- 
sign, 4-year  college  or  university  pro- 
grams that  grant  a  bachelor*s  degree, 
or  postgraduate  programs^ leading  to 
a  master's  degree  or  Ph.  D.  The  cur- 
riculum usually  includes  principles  pf 
design,  history  of  art,  freehand  and 
ihechanicah-drawing,  painting;  study 
of  the  essentials  of  architecture  as 
they  relate  to  interiors,  design  of  fur- 
niture and  exhibitior 
various  materials,  si 
tics,  metal^,  and 
edse  of  furni 
antiques 
CQurses  i;i 
9ijrp  vail 


usttally  serve  a  training  period  with  a 


design  firm,  department  store,  or/fur- 
niture store.  They  may  act  as  iVcep- 


partment  or  furniture -stores  to  gain 
experience  in  dealing  with  customers 
and  to  becomerfamiiiar  with  the-rrier- 
chandise.  Thire  is  no  guarantee, 
however,  that  this  experience  will  re- 
sult in  a  job  in  design, '.although  it 
could  lead  to  a  career  in  mcH'chandis-' 

After  considerable  experience,  de- 
signers may  advance  to  design  de* 
partment  head  or  to  other  superviso- 
ry positions  in  department  stores  or' 
in  large  design  firms.  If  they  have  the 
necessary  funds,  they  may  open  their 
own  businesses. 

A  successful  designer  must  be  cre- 
ative, have  good  color  sense  and 
good  taste,  and  be  abfe  to  work  well 
with  people.  At  times,  designers' 
tastes  may  not  match  those  of  their 
clients,  so  designers  must  be  willing 
to  make  changes  in  plans  they  con- 
sider attractive  and  functional. 

I  Enfployment^Outloolc 

Persons  seeking  beginning  jobs  in 
interior  design  are  expected  to  face 
competition  through  the  mid-l980's.^ 
Interior  design  is  a  competitive  field 
that  requires  taient, ,  training,  and 
business  ability,  and  many  applicants 
vie  for  the  better  jobs.  Talented  col- 
lege graduates  who  major  in  interior 
-^sign  and  graduates  of  professional 
schools  of  interior  design  will  find  the 
best  opportunities  for  employment. 
Those  with  less  talent  or  without  for- 
maj  training  will  fiiid  it  increasingly 
difficult  to  enter  this  field.  * 

Employment  of  interior  designers 
is  expected  to  increase  about  as  fast 
as  the  average  for  all  occupatiotis 
through  the  mid-l980's.  Growth  in 
population,  'personal  incomes,,  ex- 
penditures for  home  and  office  fur- 
nishings, and  the  increasing  use  of 
'design  services  in  both  homes  and* 
commercial  establishmerffs  should 
contribute  to  a  greater  demand  for 
these  workers!  In  addition  to^new 

5^6-  •. 


jobs,  some  o 
by  the  need  t 
diey  retire,  or 

Deparim^nt  \  %nd 
are  .^xpected  ti 
number  of  desi, 
the  growing  vo 
commercial 
pul9llQ_buildingi 
design  firn^s*  al 
continue  to  expa 
Employment  o 
however,  is  sensi 
general  econom 
cause  people  oft! 
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'\ 

nings        be  cre'ated 
eplace  designers'who 
ve  the! field.  • 


services 
doN^n. 


when  th( 


iture  stores 
niploy  Ipn  increasing 
ers  as  their  share  in 
me,  of  design  .wgrJc 
stabli^ments  and 
[incfeasfes.  Interior 
are  ex!pected  to  . 

Interior  designers, 
'^If^o.dhangy  in 
l-^ondjtions  be- 
forqgo  desi 
econofny  §rows 


1  Working 
Ins"  ' 

are  paid  a 
\ small  coram is- 
ban  range  frpm 
IS  a  small  cqnft- 
\VfLTy  of  $140  a 
large  metro- 
fiy.  the  highest 

kerior  design- 


'  Earnmg|i  ante 
Condltl 

Beginners  usualll 
str^ht  sa4ar>^  plus 
sion.  Starting  salaried 
the  minimum :Wage  pi 
mi^on  to  a  fiked  si 
week  or  higher,  Firms 
politan  areas  usually 
salaries.       -  ^ 

Some  experienced 
ers  are  paid  straight  tsklaries,  some 
receive  salaries  plus  commissions^ 
based  on  the  value  of  their  sales, 
while  others  workl  ent  rely  on  com- 
missions. 1        1  ' 

Incomes  of  experien  :ed 'designers 
vary  greatly.  Many  pers  )ns*earn  from 
36,000  to  $12,000  a  ye;  r,  and  highly 
successful' designers  ca  i  ear^  much 
more.  A  small  numper  of  nationally  « 
recognized  professipnai  s  earn  well  . 
over  $50,000  annually.        ^  ^ 

The  earnings  of  self-e:  nploy'ed  de- 
signers vary  widely,  aepe  iding  on  the 
volume  of  business,  thein  profession- 
al reputation,  the  ecbnoaiic  level  of 
their  clients,  and  their  own  business 
competence. 

Designers'  work  ht)urs 


times  long  and  irregular 
lork 


are  some- 
Designers 
ay  tq  su^it 
meeting 
ngs  on 


usually  adjust  their 
the  needs  of  their  "clienti 
with  them  during  the  feve 
week^i^ds  when  necessary 

Sources  of  Additio' 
Information 

For  information  about 
interior  desiglT  and  a  list  ot  schools 
offering  programs  in  thjs  fifid,  con- 
tact: 

American  Society  of  Interior  Dlesign\  7.30  Fifth 
Ave„  New  York,  N.Y.  IO0l9. 
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(D.OT.Ol^  -5.1) 
Nature  of  tht )  Vork 


•  *  . 

Everyone  eiijoys  ^nractively  de- 
signecrresidential  areas,  public/parks,^ 
and  ckmrnercial  zones.  Landscape  ' 
architects  'design         areas  to  satis- 
fy functional  ,nee<ll^s  well  as  peo- 
ple's aesthetic  sense. 


Landscape  architects  assist  many 
types  of  organizations  in  planning 
ar^  designing  a  projectt-fpQm'  ^6al 
eitate  firm  staftihg  a  new  suburban 
dev^jbpment  to'a'^ity  constructing 
an  airpoiV<>r  farkr^Th^y  may  plan 
and  arrange  trees;  shrubbery,  walk- 
ways, open  spaces,  and  other  fea- 
tures as  well  as  supervig^  the  n^^s- 
saxy /grading,  construction,  and 
planting.  * 

Landscape  iarchitects  first  consiA^r 
the^natufe  ^nd  purpose  of  *the  prbj-. 


ect,  the  funds  available,  and  the  pro- 
posed buddings  in  planning  a  sfte. 
Next,^ey  study  the  site  and  map 
features  such  as  the  slope  of  the  land 
and  the  positio^n  of  existing  buildings, 
roads,  walkways,  ^rees.  They  als^* 
observe  the  sunny 


the  site  at 
soil  tex- 
many  rilh-  * 
len  liter 
archntect 
plans 'to 
lans  are  ap-' 
lets  prepare 


planning  car««r«  in  l«n<tocap«  archltectufe  shouid  b%  lnt«rest*d  in  f  rt  and 

natura. 


different*  times  of 
tiire,  existing  util 
er->\^andscape  fe 
consulting  with 
or  engineer,  the^ 
develop  the  site 
preyed,  landscape 

working  drawings  showing  all  exist- 
ing and  proposed  features.  Land- 
scape architects* outline  in  detail  the 
methods  of  conslructiiig  features  and 
^raw  up  lists  of  building  materials. 
They  then  m^y  invite  landscape  con- 
tractors to  bid  for  the  work. 

Although  landscape  architects 
hcrfp  design  and  supervise  a  wide 
variety  of  projects,  some  specialize  in 
certain  types  of  projects  such  as 
parks  and  playgrounds,  hotels  and 
reports,  shopping  centers,  oi^,  public 
housing.  Still  others  specialize  in 
services  such  as  regional  planning 
and  resource  -aanagement,  feasibility 
and  cost  stuaies,  or  site  construction. 

Places  of  Employment 

About  13,000  persons  worked  as 
landscape  architects  in  1976.  Most 
were  self-eirfpToyed  ar  worked  for  ar- 
chitectural, landscape  architectural, 
or  engineering  firms.  Government 
agencies  concerned  with  forest  man- 
agement, water  storage,  public  hous- 
^  ing,  city  planning,  urban  renewal, 
highways,  parks,  and  recreation  also 
employed  many  landscape  archi- 
tects. The  Federal  Government  em- 
ployed over  550  landscape  archi- 
tects,-mainly  in  the  Departments^  of 
Agticulture,  Defense,  and  Inftrior. 
Some  landscape  architects  were  em- 
loyed  by  landscape  contractors,  and 
a  few  taught  in  collets  and  universi- 
ties. '  . 

Employment  of  landscape  archi- 
tects is  concentrated  around  large 
metropolitan  areas,  primarily  on  the 
East  and  West  Coasts.  However,  em- 
ployment opportunities  h^ve  recent- 
ly been  growing  in  the  Southwest. 
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TralnfnA^  Other  Oualificatlons, 
and  Advancement ' 

'  «  A  bachelor*s  degree  in  landscape 
archftechire  which  takes  4  or  5  years 
i6  usually  the  mtnimunr  educational 
requirement  for  entering  the  profes- 
CToS.  The  American  Society  of  Land- 
scape Architects  accredits  about  -  - 
coHeges^'jand  universities  that  offer - 
.such  pr^lfcTjjmis.  About  60  other 
.  schools  also^  offeY  programs  r 
couVseft  in  landscape  arclfitectur6. 
Aj^^^On  interested  in  landscape 
'architecture  should  take  high  school 
Vourses  in  mechanical  or  geometrical 
.  drawing,    art,    bcuaqy,    and  more 
mathematics  than  the  minimum  re- 
quired for -college  entrance.  A  good 
background  in  English  gramQiar  also  ' 
is  4mf>ortant,  since  landscape  arphi- * 
tects  must  be  able  to  express  their 
ideas  verbally  as  well  as  graphically. 

College  courses  include  technical 
subjects  such  as  surveying,  l^dscape 
construction,  sketching,. design^>»6m- 
municatioc)^,  and^city  plarTning.  Oth- 
er courses  include  horticulture  and  , 
botany  as  well  as  English,  science, 
and  mathematics.  Most  college  pro- 
grams also  include  fiel^  trips  to  view 
and  study  examples  of  landscape  ar- 
chitecture. -  ^ 

Thirty-eight  States  require  a  li- 
cense, based  on  tlie  results  of  a  uni- 
form national  licensing  examination, 
for  independent  practice  of  land- 
scape architecture.  Admission  to  the 
licensing  examination  usually  re- 
quires a  degree  from  an  accredited 
schcoi  of  landscape  architecture  plus 
2  tc  -  years  of  experience.  Lengthy 
app-enticeship  training  (6-8  years) 
unaer  an  experienced  landscape  ar- 
«chiiect  sometimes  may  be  substituted 
•^for  college  training. 

Persons  planning  careers  in  land- 
scape architecture  should  have  cre- 
ative imagination,  drawing  talent, 
and  an  appreciation  for  nature.  Self- 
empioyed  landscape  architects  also 
must  understand  business  practices. 
Working  for  landscape  architects  or 
landscape  conti^actors  during  sum- 
mer vacations  helps  a  person  under- 
stand the  practical  problems  of  the 
profession,  and  may  be  helpful  in  ob- 
taining employment  after  graduation. 

New  graduates  usually  begin  as 
junior  drafters,  tracing  drawings  and 
doing  other  simple  drafting  work. 
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Af^er  gaining  exp^ence,  they  help 
prepare  specifications  and^jqpnstruc- 
tion  details  and  nandle  other  a:Spects 
of  project  design.  After  2  or  3.»years 
they^  can  usually  carr>f  a  Jesign 

'  through  all 'Stages  of^xlfiA^loptnent. 
Highly  qualified  landscape  architects 
mav  bepome  associates,  in  private 

*  firms;  landscape  architects  who  prp- 
gress  this  far,  howevei;,^ often  open 
their  own  office.  -> 

Employment  Outlook 

Ern^loyment  of  landscape  archi- 
tects IS  expected  to  grow  faster  th^ri 
the  average  for  ill  occupation s 
through  the  mid- 1980 's.  Additional- 
ly, new  "entrants  will  be  need^  as 
replacements  forMandscape  archi- 
tects who  retire  or  iiie.  ^ 

Anticipated  rapid^rowth  in  new 
construction  is  expected  to  play  a 
majoj^'rble  in  increasing  demand  for 
lanAiMpfe  architects.  However,  dur- 
ing "slow  period:  the  demandN^uld 
be  limited.  f  ' 

'Another  factor  underlying  the  in- 
^  creased  demand  for  lancscape  archi-t 
tects  is  the  growing  interest  in  city 
and  regional  env  ronm  jntal  plan- 
ning. Metropolitan  areas  will  require 
landscape  architects  to  plan  efficient 
and  s^e  land  use  fcr  growing  popula- 
tions.- Le^islatio:^  :o  promote  envi- 
ronmental protection  could  also^pup 
demand  for  landscape  -.;hi^g£ts  to 
participate  in  planning  r  a  designing 
transportation  systems,  jtdoor  rec-' 
reation  areas,  and  lane  eclamation 
projects,  as  weil  as  to  ensure  safe 
industrial  grow*-. 

Earnings  and  Working 
Conditions 

Newly  graduated  landscape  archi- 
tects generally  arned  from  $10,500 
to  $12,500  a  year  in  1976./Most  ex- 
perienced landscape  architects 
earned  between  $15,000  and 
$20,0Qp  a  year,  although  some  highly 
skilled  persons  earned „ salaries' of 
OMer  $30,000  a  year.  Salaries  of  self- 
employed  landscape  architects  ' 
ranged  from  $10,000  a  year  to  well 
over  $25,000  a  yeg^r,  depending  on 
the.  individual's  educational  back- 
ground' experience,  and  geographic 
Ideation.  -  ,  '* 

The  Federal  Government,  in  1977, 
paid  new  graduates  with  a  bachelor's 
degree  annual^sal^aries  of  $9,300  or 


$1  l,^Oi  depending  on  their  qualif^ 
catfons.  Those  with  arridvance/i  tie- 
,  gree  had  a  startirig  saiary  of  $  1 4, 1  <  0 
a  year.  Larjdsgape  architects  in  tne 
Fedfer^al  Governn  nt  averages 
$22,500  a  year. 

SaTlr-iQd  efffplQVees  4Doth  in  gov- 
,^ernrr-  nt  and  in  landscape  architec- 
tura  firms  usually^' WQ,rk  regular 
hour:,  although  employees  in  private*' 
firmb  cnay  also  wg^J^ overtime  during 
seasonal  rush  periods  or  to  m^et  a 
deadline.  Self-employed  persons  of- 
ten work  long  hours. 

Sources^f  Additional 
)  Information 

Additional  inform'^tion,  including 
a  list  of  corteges  and  universities  of^' 
fering  accredited  courses  of  study  in 
landscape  architecture,  is  available 
frprn: 

American  Society  of  Landscape  Archileciure, 
Inc.,  #750  Old  Meadow  Rd.,  McLean.  Va. 

.  ,2210J.  ^ 

For  in^rmation  on  a  career  as  a 
landscape  architect  in  the  Forest 
Service,  write  to: 

U.S.  I>epartment  of  Agriculture,  Forest  Serv- 
ice, Washington;' D.C.  20250. 


PHOTOGRAPHERS 

(D.O.T.  143.062,  .282,  and  .382) 

Nature  of  the  Wx>ri(  ^ 

Photographers  use  their  cameras 
and  film  to  portray  people,  places, 
and  events  much  as  a  writer  uses 
words.  Those  who '  are  skillful  can 
capture  the  personality  of  individuals 
or  the  mood  qf  scenes  which  tne> 
photograph.  Some  photographers 
specialize  in  scientific,  medical,  or 
engineering  photography,  and  thei^ 
pictures  enable  thousands  of  person: 
to  see  a  world  normally  hidden  fron 
view. 

Although  their^ubject  matter  var- 
ies widely,  all  photographers  use  the 
same  basic  equipment.  THb  most  im- 
portant piece,  of  course,  is  the  cam- 
era, and  most  photographers  own 
several.*  Unlike  snapshot  cameras, 
which  have  a  leils  permanently  at: 
tached  to  the  camera  body,  profes- 
sional cameras  are  constructed  to  use 


a  variety  of  lenses  designed  for  close- 
up,  medium-rang'e,  or  d^ance  pho-. 
tography. 

^  Besides  camejas  and  lenses,  pho- 
tographers use  a  variety  of  film  and 
colored  filters  to  obtain  the  desired 
effect  under  different  lighting  condi- 
tions. When  taking  pictu|-es  indoors 
or  after  dark/they  use.  electrortic 
flash  units,  floorflightsV '^flectors/ 
and  other  specfal'lighting  eE^uipment. 

Some  photographers  develop  and 
print  thfeir  own  photographs  in  the 
i darkroom  and  rrvay  enlarge  or  other- 
wise alter  the  basic  image.  Many 
photographers  ^end  their  work  to 
photographic  laljj^atories  for  pro- 
cessing. 

Because  the  procedures  involved 
in  still  photography  a»e  quite  differ- 
ent from  those  in  motion  picturfe 
photography,  many  photographers 
specialize  in  ond' or  the  Other^  How- 
ever, therfi  is  a  growing  demand  for 
photographers  who  have  training  in 
both  areas. 

In  additJ^  to  knowing  how  to  use 
their  equipmfe^  and  materials,  pho- 
tographers must  be  capable  of  com, 
posing  the  subjects  of  their  photo- 
graphs and  recognizing  a  potentiaHy 
good  photograph. 

Many  pbotograpJ)ers  specialize  in 
a  particular  type  of  photography, 
such  as  portrait,  commercial,  or  in- 
dustrial work.  Portrait  photographers 
take  pictures  of  individuals  or  groups 
of  persons  and  often  work  in  their 
own  studios.  P<^f^ecial  events,  such 
as  weddings  orcKhistenings,  how- 


ever,  they  take  |)h>otographs  in 
churches  and  homes.  :'Portrait  pho- 
tographers in  small  stydios  frequent- 
ly do  all  the  operations,  including 
scheduling  appdintiT^nts  and  setting 
uj>  and  adjusting  equipmtnl  before 
taking  the  pictures,  aTAvell  as  devel- 
oping and  retouching  negatives,  de-, 
veloping  proofs,  and  mounting  and 
framing -pictures.  TheyTrlso  may^  be^ 
the  ones  to. collect  ^ym^nts  and 
keep.recor^,  and  therefore  must  be 
go9d  business  persons. 

Commercial  photographers  photcJ- 
graph  a  wide  range  of  subjects  in- 
cluding livestock,  manufactured  arti- 
^Ie.s,  buildings,  and  large  groups  of 
people.  They  frequently  do  photog- 
raphy for  catalpgs.  Those  in  adv^tis- 
ing  take  pictures  to  promote  sBch 
items  as  clothing,  furnitw^>  automo- 
biles, and  foo&>^n  may  specialize  in 
one  such  area.  Ac  -rtising  photogra- 
phers must  khov  ow  to  use  many 
different  photograrnic  techniques. 

The'  work  of  industrial  photogra- 
phers .is  used  in  company  publica- 
tions to  report  to  stockholders  or  to 
advertise  company  products  or  ser- 
vices. Industrial  phijtogrgphers  also, 
photograph  groups m  people  for  em- 
ployee news  magazines  or  may  trKe 
motion  pictures  of  wc  rkers  operatmg 
equipment  and  machmery  for  man- 
agement's use  in  analyzing  produc- 
tion or  work  method^  They  may  also 
use  special  phoiograohic  techniques 
as  research  took.  For  example,  medi- 
cal researchers  often  use  ultraviolet 
and  infrared  jDhotography,  f.uores- 
cence,  and  X-rays  tc  obtain  in  orma- 
tion  not  visible  und^r  normal  jondV 
tions,  Time'^laps  photog  ph 
(where  time  is  si:  -ched  c  -  r- 
densed),  photomicr-rgraphy  vr.ere 
the  subject  of  Ihc  photography  -.ay 
be  magnified  50  or  70  timeji  or 
more),  and  photogrammetry  (sur- 
veying an  area  using  aerial  photogra- 
phy) are  other  special  techniques. 

Other  photographic  specialties  in- 
clude photojournalism,  or  press  pho- 
tography, whicl  combines  a  "nose 
for  news''  with  photographic  ability; 
and  educational  photography  (pre- 
paring slides,  filmstrips,  and  i#ovies 
for  use  in  the  classroom). 

Places  of  Employment 

About  85,000  photographers  were 
employed  in  1976.  The  greates^t  pro- 


portion  w  orkec  :n  commercial  stu- 
dios; man}  others  worked  for  news- 
papers anc  magazines.  Governraent 
agencies,  pho^graphic  J^quipipent-=. 

'suppliers  and  dealers,  and  industrial 
firms  also  employed  large  numbers  of 

^- photogi^aphers  In  addition,  some 
ptiotographeri  :n^ight  in  colleges  and 
universities,  or  made  films.  Still  oth- 
ers woifkec  freelance,  taking  pictures 
to  sell  td  advertisers,  magazines,  and, 
other  customers.  About  one-third  of 

.  all  phbtographers  \yere  self-em- 
ployed. 

Jobs'fols^photographers  are  found 
in  alV.  parts  of '  the  country— both 
small  towns  and  large  rjties— but  are 
concentrate'd  in  the  more  populated 
areas.  *  .     •  ♦ 

Training,  Other  Qualifications, 
and  Advancement 

Photographic  ti;aining  is  available 
in  ^colleges,  universities,  junior  col- 
leges, and  art  schools.  Over  75  col- 
leges and  universities  offer  4-year 
curriculums  leading  to  a  bachelor's 
degree  in  photography.  Soma  colleg^ 
es  and  universities  grant  master's  de- 
grees in  specialized  areas,  such  as 
photojoiirnalisrr  Tn  addition,  some 
colleges  have  .  ear  curriculums 
leading,  to  a  ce  ificate  or  an  asso- 
ciate degree  in  r  notography.  A  for- 
mal education  in  photography  gives  a 
solid  fundarrjcntal  background  in  a 
variety  of  eauipment,  processes,  and 
techniques,  .rt  schools  offer  useful 
training  in  cesigr  and  compositio^L, 
but  not  the  technical  training  needec^ 
for  professional  photographic  work 
(See  the  staiemL  it  on  commercial 
artists  elsewhere  n  the-  Handbook.) 
>  The  Armed  "oi  js  also  train  many 
young  peopl.    n  photographic  skills. 

Although  -  nigh  school  education 
is  desirable,  me  photography  profes- 
sion has  no  set  entry  requirements 
with  regard  to  formal  education  or 
training.^However,  the  training  a  pro- 
spective photographer  has  deter- 
mines the  type  of  work  for  which  he 
or  she  qualifies. 

People  may  prepare  for  work  as 
photographers  in  a  commercial  stu- 
dio through  2  or  3  years  of  on-the-job 
training  as  a  photographer's  assist- 
ant. Trainees  generally  start  in  the 
darkroom  where  they  learn  to  mix 
chemicals,  develop  film,  and  do 
photoprinting  and  eqlarging.  Later 
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they  may  s^^  up  lights  arid  cameras  or 
help  an  experienced  photographer  - 
take/f^ictures.  \  ^ 

/Cmalteur  experience  is  hel|^ful  in 
getting  an  entry  job  with  a  commer- 
cial studio,  b«||^post-high  school  eidu- 

'  option  ancktraining' usually  are  need- 
ed for  .inJdustrial  or^  scie^itific 
photography.  Here  success  in  pho- 
tolffapliy  depencls^on  being  more  " 
than  ju$^  a  comi^etfnf  photographer, 
and  adequat^  career  preparation  re- 
^  quires  some  knowledge  of  th^Celd  in 
which^the  photography  is  used.*  Fqt' 

'  example,  work  ih  scientific,  medical, 
f  and  engineering  research,  such  as 
photographing  onicroscopic  orga- 
nisms, requiresiCi  ba6kground  in  the 
particular  Science  or  engineering^ 
specialty  as  well  a&  ^kill  in  photogra* 
phy. 

Photographers  piust  have  good  . 
v^eyesight  and  color  vision^  artistic 
ability,  and  manual"  de){terity. 'They 
also  should  be  patient  and  aQctirate 
and  enjoy  \vorking  with  detail.  Some  . 
knowledge  of  m^hematics,  physics, 
and  chemMtry  is  helpful*  fpr  under- 
standing tn^use  of  various  lenses, 
films,  light  soiVces,  and  development 
processes,   y  \  \ 

Some  photographic  specialties  re- ' 
quire  additional  qualities.  Commer- 
cial or  freelance  photographers  must 
.be  imaginative  and  original  in  their 
thinking. .  Those  who  specialize  in 
photographing  news  stories  must  be 
able  to  recognize  a  potentially  good 
photograph  and  ac^quickly,  fdr  oth- 
erwise an  opportunity  to  capture  an 
important  event  on  film  may  be  lost. 
Photographers  who  specialize  in  por- 
trait, photography  need  the  ability  to 
help  people  relax  in  front  of  the  cam- 
era. 

Newly  hired  photographers  are 
given  relatively  routine  assignments 
that  do  not  require  split-second  cam- 
era adjustments  or  decisions  on  what 
subject  matter  to  photograph;  News 
photographers,  for  example,  may  be 
assigned  ^o  cover  civic  meetings  or 
•photograph  snbw  storms.  After  gain- 
ing experience  they  advance  to  more 
demanding  assignments,  and  some 
may  move  to  staff  positions  on  na- 
tional news  magazines.  Photogra- 
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phers  with  exceptional  ability  may  i»coi&^tracts  with  The  NeW^aper  Guild 
gain  national  recognition^  for  theix  had  weekly  earnings  between  ^$^1  28 
worlc.  and  exhibit  their  photographs  .,  and  $432  ir^  1976,  with  the  majority 
in  art  and>  phonographic  galleries,  or  earning  ^  betweeh  $175  and  '*t^25. 
publish  them  in  books.  A  few  ind^s-  Newspap^  photographers  \\^ithsom^  J 
trial- oi;^«cientific  photographers  may  ^  experience  (usually  4  or  5,  years) 
be  (iromoted  to  supervisory  posi-     av^eraged  about  $320  a  week  in  1976*. 


^ns.  Magazine  and  newS"  photogra 
pfS^  may  eventually  becqfTne  heads 
of  graphic  arts  departments  or^pho- 
tography  editors*      •  ' 

'       ^EKipioyme/it  Outiodk 

Emploj^e^f 'of  photographers^  is 
e^ecttfd  tp  grow. more  sTbwly  than 
the  average  for  all  occupation^ 
's.  In  addition 
from  growth, 
others  will  occur  each  year  as  work- 
retire,  or  transfer  to  bttie^- 


ers\iie 

,occupatio|is.        '  '  , 

Growth  of  employment  in  busirtfcss 
and  industry'  is  occurring  as  gi'galer 
importance  is  placed  upon  v^^tfaTaids 
for  use  in  meetings,  stockholders* 
reports,  sales  campaigns^  a^d  public* 
relations  Work.  Video  and  motion 
picture  photography  are/ becoming 
increasingly  important  in  industry. 
Photography  also  i&  becoming  an -in- 
creasingly impdrtant  part  of  law  en- 
forcement work,  as  well  as  scientific 
and  medical  research,  where  oppor- 
tunities are  expected  to  be  good  for 
those  possessing  a  highly  specialized 
background. 

The  employment  of  portrait  and 
commerical  photographers  is  expect- 
ed to  grow  slowly,  and  competition 
for  jobs  as  portrait  a^  d 
commercial  photographers  and  pho- 
tographers* assistants  is  expected  to 
be  keen.  Th4e  fields  are  relatively 
Crowded  sittbe  photograjshers  can  go 
into  business  for  then^selves  with  a 
modest  financial  in^stment,  or  work 
part  time  while  holding  another  job. 
The  increased  use  of  self-processing?' 
cameras  in  commercial  photograpt^  > 
also  has  contributed  to  the  crowding 
in  this  field,  since  little  photographic 
training  is  required  for  such  work.^ 

Earnings  and  Working 
Conditions 


Almost  all  experienced  newspaper 
pj:^  tog  rap  hers  earned  over  $225;  the 
top  salary  was  nearly  $505  a  w^ek.- 
PhotograpFi^rs  in  the  Federal  Gov- 
^  /  ecnmerit  earned  an  a^verage^  of 
J  14,900  a  year  in  1 976.  Depending 
on  their  1©\^1  of  experience,  newjyn 
hired  photographers  in  the  Federal 
Government  earned  from  $8,32t)  tq 
$ll,52(^  a  year.  Most  experienced^ , 
photographers  *e^ned  'between** 
$11,520  and  about^$  1  8,460  a  y€zr. 

Experienced  photograph^^rs  gener-' 
ally  earn  salaries  that 'are  above^the 
average  for  nofisupervisory  workers, 
in  private  industry,  except  farming. 
Although  self-employed  and  free^ 
lance  photographers  often  earn  more  • 
than  salaried  workers,  their  earnings^ 
are  affected  greatlyMSy  general  busi- 
ness conditons  ^nd  the  type  and  size 
of  their  community  and  clientele: 

Photographers  who  have  sali^ried^  t 
jobs  usually  work  a  5-day,  i5-4(r  ' 
hour  week  'and  receive  benefit^  such 
as  paid  holidays,, vacations, 'and  sick 
leave.  Those  in  business  for  them^  7 
sdilves  usually  work  longer  hours. 
Freelance,  press,  and  commercial 
photographers  travel  frequently  and 
may  have  to  work  in  uncomfortable 
surroundings.  *^ometimes  the  work  . 
can  be  dangerous,  especially  for 
news  photographers  assigned  to  cov- 
er stories  on  na^ral  disasters  or  mili- 
tary convicts. 

Sources  of  Additional  . 
Information 


Carejer  information  on]  photogra- 
phy is  available  frpfci: 

Photographic  Art  &  Science  Foundation,  1 1 1 
-    fStratford  Rd.,  Des  Plaines,  III.  60016. 

Professional  Photographers  o^  America,  Inc. 
1090  Executivfc  Way,  Des  Plaines,  ,111.- 
60018. 


Beginning  photographers  who 
worked  for  newspapers  that  have 
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breaking 'into  the  communications 
'field..    ^  • 


COMMUNICATIONS-RELATED  OCCUPATIONS-- 


,   'The  art  of  communifcations  is  as  phrases  tb^t  interpreters  and  techno 

old  -as  humanity.  Froln  the  earliest  cal  write«%,  for  example^put  foreigrf 

discoveries  of  papcrmakihg  tech-  or^oniplex  matter  mto  languajftp  that- 

niqucs  to  today's  use  of  computers-  is  neadily  utiderstoDd. -A  feeUng  for 

that  transmit  information  with  hith-  *  language  enablis  newspaper  report^, 

crto  unima«incd^SDped;  people  have-  ers  and  broadcast  joffrnalists  to 

sought  ways  of  rcferding  the  eVents  breathe  life  and, meaning  mto  the 

around  thcni  and  conveying  the  in-  overwhelmin^number  of  events  lhat 

formation  to  others.  Communication ^  occur  every  day.  ^ 

is  a  process  that  begini  with  oBserv-  In  addition  to  a  brbad  education 

ing  what  is  happctti&^^^'analyzing  and  and  outstanding  language  skilft,  peo- 
iiitcjrpretiiig  that  iMorm aj ion,  and^j  ple  in  communications  jobs  rteed  to 

transmitting  it  to  an  Udience  be  very  well  informed  about  certam 

through  a  variety  of  media,  of  which  subjects.  Depending  on  the  job,  they 


radio,  teJc vision,  newspapers,  maga- 
zines, and  bdoks  sftrc  the  mpst  famil-- 

The  communications  fifeld  includes 
a  brdafl  range  of  occupations  having 
to  do  with  research,  writing,  editing, 
aijd  production;  it  also  encompasses 
public  relations,  advertising,  afid  oth- 
er specialties.  T^he  following  section 
of  the  //a/i^i^oo/:^^  describe  four  of 
these  occupations— intfSrpreters, 
newspaper  reporters,  Vad/o  and  tele-  - 
vision  announcers,  aiKT  technical 
writers.  Other  communications  jobs 
are  described  eUewhere  in  the  Hand- 
book, in  tjhi  statements  on  occupa- 
tions In  radio  and  JV  broadcasting; 
'  occupations  in  the  printing  and  pub- 
lishing industry;  advertising  .workers; 
public  relations  workers;  photogra- 
phers; and  comraeVcial  artists. 

The  four  occupations  described 
below  all  require  a  broaVi  education. 


may  need  to  b^ versed  in  economics, 
law,  politics^  science,  education,  mu- 
sic, or  sports.  They  may  be  called 
upon  to  exp^lain  legal  issues  discussed 
by  experts  at  an  international  confer- 
ence on  the  law  of  the  sea;  national 
economic  'and  political  events  £l|>r 
readers  of  a  smalltown,  newspaper; 
the  latest  developments  in  data  com- 
munications technology  for  readers 
of  a  trade  journal;  or  the  history  of 
jazz,^  classical,  bluegrass,  or  oth^r 
music  featured  on  a  rkdio  show.  ^ 

Competition  for  mosVcommunica^ 
tions  jobs  is  keen,  for  the  field  tradi- 
tionally attracts  many  more'jobseek- 
ers  than  there  are  job  openings. 
Some  .people  are  attracted  by  the 
"glamorous"  itnage  of  media  jobs — 
the  opportunities  to  meet  public  fig- 
ures, to  appear  before  nationwide  au- 
diences, to  attend  special  events.  At- 
tending social  functions  is  only  part 

y 


only  part 

oeiow  an  require  tx  uiwau  -       -       ......       '  L 

with  preparatiQn  either  in  the.liberal     of  a-journalist  s  job,,  howev^many 
arts  and  humanities  or  iri  a  scientific     hours  a  day  may  be  spent  oiHlxeafi^ 
or  teclxnical  field,  depending  on  spe-    dious  but  essential  tasks  of  makmg 
cific  career  interest.  The  intellectual     contacts,  checking  facts,  and  follbw.- 
habits  acquired  during  college  are  "*»g  l»ads.  '  .  - 

irhportant  Acute  powers  of  observa-  Despite  the  keen  compet.tion,  jobs 
tion  and  the  ability  to  think  clearly     will  be  available  through  the  mid- 


and  logically  are  necessary  traits,  be 
^  cause,  people  in  thesfe  jobs  need  to 
understand  the  significance  of  the 
events  they  observe.  An  excellent 
command  of  language-^  both  written 
and>oral— is  essential.  It  is  through 
appropriate  choice-  of  Avords  ot 


1980's  for  bright  and_  talented  peo"- 
ple.  For  some,  willingness  to  take  a 
job  where  one  is  available— in  a  small 
toNvn  instead  of  Los  Angeles  or  New 
York  City— and  willingness  to  "start 
at  the  bottom"  may  make  the  differ- 
ence between  success  and  failure  in 
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INtERP^ETERS 

>^  JId.O.T.  1.37.26a)  \ 
Na^uris  of  the  Wbrk 

Inteif)5eters  help  people  of  <}iffer- 
'ent  nations  and  <^iffererft  )cultures 
overcome  lang(iiage  barriers  Ijy  trans- 
lating wliat  Has  betfTTsaid  by^me^er- 
sori  |ritd  -a  language  that  can  bo^n- 
derstood  b^  qtfters.         -  ^  ^  . 

There  are  twcr  basic  types,  of  or?il 
translation  or  in terpretilion: '^simul- 
taneous and  consecutlYC.  In  simulta*- 
neous  interpretation,  the  interpreter 
translates  what  is  being  said  in  oi\p 
I^guage  as  tHe  speaker  continues  to 
talk  in  another.  This*  te<;Jiniquc  re- 
quires speed  and  fluency  in  the  for- 
eign language  on  the  p§rt  of  the  in- 
terpreter ^nd  it  is  made  possible  Jjy 
the  use  of  electronic  equipment,* 
which  allows  for  the  transmission  of 
the  simultaneous  speeches.  Conifer- 
ence  interpreters  often  worK,  in  a 
glass-enclosed  booth  from  which 
they  can  see  the  speaker.  While  lis- 
tening through  earphones  to  what  is 
being  said,  they  simultaneously  give 
the  translation  by  speaking  into  a  mi- 
crophone. People  attending  the  con- 
ference who  do  *not>understand  the 
language  being  spoken  may  listen  to 
an  interpreter's  rendition  by  simply 
pushing  a  button  or  turning  a  dial  to 
get  the  translation  in  the  language 
theyjknow.  Simultaneous  interpreta- 
tion generally  is  preferred  for  confer- 
ences, and  the  development  of  (porta- 
ble  equipment  has  extended  its  use  to 
other  large-scale  situations. 

Consecutive  interpretation  also  in- 
volves oral  translation.  However,  the 
speaker  and  the  interpreter  take 
turns  speaking.  A  consecutive  inter- 
preter must  have  a  good  memory  and 
generally  needs  to  take  notes  in  order 
to%ivea  complete  and  exact  transla- 
tion. The  chief  drawback  of  consecu- 
tive interfjretation  is  Jhat  the  process 
is  time  consuming,  because  the 
speaker  must^ait  for  tKe  translation 
before  proceeding. 

Since    interpreters^  are  ^needed, 
henever  people  find  language  a  bar 
i^er,  the- work  involves  a  variety  of 
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topics  «nd  situations^  Interpreters 
itiay  be  needed,  for  example,  to  ex- 
plain  various /aspects  of  American 
'life  to  a  group  of  foreign  visitors,  or 


serve. as  escort  interp^ips  for  for- 
eign Visitors  to  the  United  States. 
Son\e  oT  these  interpret^s' worked  a 
gljpat  portion  of:  the*  year;  others 
they  may^be  required  to  intetpret    worked  for'only  a  fe^  da^s.  The  re- 
highly  techiucaJ  speeches  and  discus-     mainder     the  ^eelance^interp^-eters. 
sipns /or  medical  OT*scientific  gather-    worked  in  the  .freelajice  conference 
in^s.  They  «ay  wolsk  at  the  United     field.  These  interpreters  provided  for 
*  Klatipns,  OF- find  the^sfijves  ip.  a  ,  Jboth  the  jjupplementary  neecjs  6f  the   /l^n/int|rpretatioji,  qr.  in  c'onference 
coivtrdpm  Jpr-escjprtinB^oreign  l^ad*'    internafional  and 'Federal  ""agopcie^    interpretation.  y^pplicatioifS*  to  the 
;  erSj^  Or  Dusihess^pe^^e  vfsrting  the y  and  ^r  the  ^riodicy' short-ter'fn     Institute  m'ust  Jw've  a  bachelor's  de- 
United  States.        7^     .  .  '  needs  ^of  vjiriotfs*  i'rrfer  Rational  conr   -gree^and  pass  an  aptitude  test!  They 
'       Places  of  EmDloyment*  ferenjces  that  are  held  in  this  country!*   must  he  fluent.' in  English,\  plus*  one^ 
f.                   3           ,  ,             -   Tlie  O/gartiiationtofvAmerican  States     othef  language  if^studying  ^r^ansla- 
-    An  estimated*  175  persons  wbrked     employs  ipany"  people  jn  this  area^  tionc^'or  in  two  other*  laTigyages  if 


degree.  The.  Monterey  Institute- of. 
Foreign  Studies  in  N^onterey,  C*a4if., 
tt^roiigfT  /ts  Department  of  Transla-"^ 
Interpretation,  offers  a  2- 
uate  prjogram  leadiQ^  to  a-^  . 
4o^gree  in  Intercultural 
Commun|caticMi' ^nd  a  graduate  cer-     :^  ^ 
tificatfe  in  either  translation,  transfa-  . 


I. 


.fultt 

-St_.  ^ 

'concentration  qf  interpreters  av as  at 
tlje^^  United  Nations  in  New  York 
yWjiere  about  90  people  helci  full-time 
"posts.  Various  oth^fuiternational  or- 
ganizafions,  located'  primarily  .  in* 
WaisbJo^ton,  D.C.^  also  employe^d 
regular  stSiff  interpreters.  Among 


ilrtime  as  interpreters  in  the  United  . .  ^esldes-person^  who  work  stnetly  as^^wishing  fo  'aiter. 
aies  in   1^76,  'ThQ  largest  sijigje  ji  jnterpjeters.  many,  others  db  some  .  field.  After  taking 

interpretation  work  in  the  course  of 
th'eir  jobs-r  '  \^ 


Training,  Other  Qualifications, 
and  Advancement 


A  compfefe  command  of  two  Ian-' 


these  are  the  Organization  of  AmerUA  g^ages  or  more  is  the  usual  require 
cai*  States,  the  International  Uot^  y^ent  for  becoming  an'ii^terpreter.  In 
tary  Fund,  the  Pan  American  Health 


Organization,  and  th^  World  Bank. 
Within  the  Federal  Government,  the 
Departments  of  State  and  Justice 
were— the  major  employers  of-fu!l- 
tfme  ir\terpreters.  * 

An  Estimated  500  persons  worked 
as  freelance  interpreters.  Freelance 
interpreters  may  work  for  various 
empi<j^ers  under  short-term  con- 
« tracts.  About  four-fifths  were  undfir 
contract  on  a  temporary  basis  to  im 
Department  of  State  and  the  Agency 
for  International  Development  to 


Intarprctirs  inyst  Inttantanaously  call  to 
mind  words  or  idlpma  corrospdndlnfl  to 
*  ,        foroign  on«t.  : 


terpre'terSr  i;nust  in^tanti^eously  call 
to  min(j  words  or  idioms  correspond- 
ing the  foreign  ones.  An  extensive 
working  vocabulary  and  ease  in  mak- 
ing t^e  transition  from  one  language 
«  structure  fb  another  are  necessary. 

(,/rStudents  who  want  to  become  in- 
'^tenpreters  should  become  fluent  in 
sbv^ral  languages.  Interpreters  who 
work  at  the  United  Nations,  for  ex- 
ample, must  know  at  least  three  of^' 
the  six  official  U.N.  languages:  Ara- 
bic, Chinese,  English,  French,  Rus- 
sian, and  Spanish.  Portuguese  and,  to 
some  extent;  Japanese  and  German 
"  are  also  valuable^  to  interpreters  in 
the  United  States. 

Two  schools  in  the  United  States 
offer  special  programs  for  interpreter 
training.  Both  require  foreign  lan- 
guage proficiency  upon  entry.  The 
Georgetown  University  School  of^ 
Languages  anc(.  Linguistics  in  >yash- 
ington,  l6.C.,  has  a  1-  or  2-ye'ar 
course  of  study  leading  to  a  Certifi- 
cate of  Proficiency  as  a  conference 
interpreter.  The  certificate  is  recog- 
nized by  the  International  Associ- 
ation of  Conference  Interpreters. 
Applicants  to  Georgetown  University 
must  qualify  on  the  basis  of  an  en- 
trance test  and  a  minimum  of  previ- 
ous studies  at  the  university  level;, 
suocessful  candidates  usually  hold  a 


the  interpretation 
g  the  basic  courses 
*in, translation  and  interpretation/  the- 
ory, students  must  pass  a  quanfying 
examination  in  order  to"  enter  the - 
translation,  or  interpretation  pro- 
gram. This  qualifying  exltmination 
usually  take^  place  after  two  semes- 
ters of- work  at  the  Institute. 

Many  individuals  may  qualify  as 
interpreters  on  the  basis  of  their  for- 
eign backgrounds  Cor  positions  in'^ 
which  extensive  experience  and  a 
^broad  education  are  not  as  crucial  as  ' 
for  other  types  of  interpretation.'  For 
example,  consecutive  interpreters 
employed  by  the  Immigration  and 
Naturalization  Service  of  the  U.S. 
Department  of  Justice  serve  primar- 
ily in  interpreting  legal  proceedings, 
such  &s»  hearings  for  aliens. 

Besides  being  proficient  in  lan- 
guages, interpreters  are  expected  to 
be  generally  well  informed  on  a 
broad  range  of  subjects,  often  includ- 
ing technical  -subjects  such  as  medi- 
cine or  (scientific  or  industrial  tech- 
nology. Work  as  a  translator  may 
serve  .as  a  useful  background  in  main- 
taining an  up-to-date  vocabulary  in 
various  specialized  or  technical 
areas.  The  experience  of  living  ' 
abroad  also  is  very  important  for  ah' 
interpreter.  ^      -  _  \ 

Although  the're  is  no  standard  re-* 
quirement  for  entry  into  the  profes- 
sion^a  university  education  usually  is 
considered  essential.  '  <> 

PeopleMnterested  in  becoming  in-^ 
terpreters  should  be  ai'ticulate  speak<- 
ers  and  have  good  hearing.  The  ex- 
acting nature  of  this  profession 
::^qui^es 'quickness,  al&rtness,  and  a 
constant  attention  to  accuracy. 
Working  with  all  types'  of  people  re- 


bachelor's  degree,  often  a  master's     quires  good  sense,  tact,^  and  the  emo- 


ERIC 


CX^MMUNICATIONS-RELATTEb  OCCUPATIONS 


4C 


tional  stamina-to  deal  with  the  ten- 
.  sions      the  job.  It  is  essential  that 
interpreters  maintain  coitfidentiality 
•"^in  their  work  ^ndthat  tliqy  give  hon- 
est interpretations. 

Advaficement  in  -the  interpreting 
field  generally  ,  is -based  on  satisfac- 
tory service.  There  is  some  advance- 
meni  from 'escort  level  interpreting 
to  conference  level  work.  » 

^  Employment  Outlook 

Interpreters  traditionally  face  very 
stiff  competition  for  the  limited  num- 
ber of  openings.  Little^change  is  ex- 
pected in  the  number  orfull^time  in- 
terpreters through  the  mid-19Sp's. 
Most  oppd)'tunitie&,  ttierefore, 
r    should  result  from  the  need  to  re- 
;place  workers  who  die,  retire,  or 
leave,  their  jobs  for  other  reasons.  Ex- 
^  peri*rice  has  shown  that  ahy  slight  or 
•sporadic  increase  in  the  demand  for 
interpreters  can  be  met  by  the, exist- 
ing pool  of  freelance  workers.  Only 
•  highly  qualified  applicants  will  find 
jobs. 

.    Qualified-*  interpreters   also  may 

•  find  wotk  abroad.  The  demand  for 
interpreters  in  Europe,  where  so 
many  different  languages  are  spoken, 
is  far  greater  than  in  .  the  United 
States. 

People  who  have  linguistic  abilities 
also  may  find  some  employment  6p- 
^  portunities  as  translators.  In  fact, 
many  interpreters  find  the  ability  to 
do  translation  work,  if  not  requisite, 
an  occupational  asset. t Foreign  lan- 
guage competence  also  is  important, 
for  careers  in  the  . fields  of  foreign 
service,  internatipnal  business,  and^ 
language  education; 

<  Earnings  and  Working  < 
V  Conditions 

Salaries  of  interpreters  depehd 
upon  the  type  of  interpreting  done  as 
^  well  as  the  ability  and  performance 
of  the  individual.  The  tax-free  anhual 
starting  salary  for  conference  inter- 
preters at  the  United  Nations  was 
$14,300  in  1976.  Outstanding  y.JM. 
hiterpreters  could*expectvt6  earn  al- 
most $30,000. 

Beginning,  salaries  for  interpreters 

*  in  various  other  international  organi- 
zations were  over  $15,000  a  year, 
according  to  the  limited  information 
available.  In  addition,  international 
organizations  often  paid  supplemen- 


tary, living  and  family  allowances.* 

Junior  interpreters  who  worked  for 
the  U.S.  Department  of  Static  re- 
ceived $17,056  a  year  in  1977.  Start- 
ing salaries  were  sotfiewhat  lower  for 
interpreters  in  other  Federal  agen- 
cies., 

In  the  freelance  field,  interpreters 
are  paid  on  a  daily  basis.  Conference 
•^interpreter,  salaries  ranged  frbm 
about  $125  tb  $160  a,  day.  in  1976. 
The  U.S.  Department  of  State  paid  a 
daily  salary  of  $125. 

Freelance  escort  interpi^tgrs  re- 
ceived salaries  ranging  from  about 
$40  to  over  $80  a  day,  based  on  the 
individual's  skill  and  prior  perform- 
ance. Interpreters  on  assignment  usu- 
ally could  expect  to  be  paid- for  a7- 
day^llek.  Tnterpreters  are  paid  trans- 
portation expenses  .by  the  etnploying 
agency  and^also  receive  an  allowance 
to  cover  the  cost  of  accommoda- 
tions, meals,  and  other  expenses  inci- 
xlental  to  their  assignments.  .  j*\ 

The  conditions  under  which  inter- 
preters work  vary  widely.  In  freelahc- 
ing,  there  is  little  job  security  be- 
S^ause  of  demand  fluctuations,  and 
the  duration  of  various  freelance  as-" 
signments  ranges  from  a  few  days  for 
a  typical  conference  to  several  weeks 
for  some  escort  assignments.  Al- 
though the  hours  interpreters  work 
are  not  necessarily  long,  they  are  of- 
ten irregular.  In  -some  instances,  es- 
pecially for  escjjfrt  freelance  workers, 
a  great  deal  of  travel  to  a  wide  variety  ^ 
of  locations Js  required. 

Sources  of  Additional 
Information 

Information  on  the  interpreting 
profession  is  available  from: 

The  American  Association  of  Language  Spe- 
cialiijts,  1000  Connecticut  Ave.  NW., 
Suite  9,  Washington,  D.G.  20036. 
I  ^ 

For  information  on  entry  recjuire- 
ments  and  courses  of  study  at  the  two 
$chools  offering  specialized  pro- 
grams for  interpreters,  contact: 

Division  of  Interpretation  and  Translation, 
School  of  Languages  and  Linguistics, 
Georgetown    University,  Washington, 

.    D.C.  20057. 

°       ■  .  "  .* 

Department  of  Translation  and  Interpretation, 
Monterey.  Institute  of  Foreign  Studies, 
^  P.O.  Box  \9lS,  Monterey,  Calif.  93940. 

Information  about  employment 
opportunities  is  available  from: 
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,^Language  Services  Division,  U  S.  Departftient 
,    of  State,  Washington,  D.C.^0520. 
ft 

Secretariat  Recruitment  Service,  United  Na- 
tions, New  York,  N.Y.  10017.  ^ 


NEWSPAPER  REPORTkRS 


.     (D.O.T:  132.268) 

Nature  of  the  Work 

5  Newspaper  reporters  gather  infor- 
mation on  current  events  and  use  it 
to  write  stones  folr  publication  in  dai- 
ly or  weekly  newspapers.  In  covering 
.events,  they  may  interview  people, 
review  public  records,  attend  ne>y8 
events,  and'  do  research.  As  a  ruje, 
reporters  take  notes  or  use  tape  re- 
corders while  cqllecting  facts,  and 
write  their  stories  upon  return  to  the 
office.  Sometimes,  to  meet  deadlines, 
they  telephone  their  information  or 
stories  to  rewriters  who  write^r  tfj^- 
scribe  the  stories  for  theni.  o "  ;  > 
Large  dailies  frequently  assign' 
some  reporters  to*  "beats, "  such  as 
police  stations  or  the  courts,  to  gathr 
er  hews  originating  in  these  places. 
General  assignment  reporters  handle 
various  types  of  local  news,  such  as  a 
story  about  a  lost  child  or  an  obituary 
of  a  community  jeader.  Specialized 
reporters  v/ith  a  background  in  a  par- 
ticular subjiect  interpret  and  analyze 
the  news  in  fields  s^ich  as  medicine, 
politics,  science,  education,  business, 
labor,  and  religion. 

Reporters  on  small  newspapers 
may  cover  not  only  all  aspects  of 
local  news,  but  also  may  take  photo- 
grapHs^write  .headlines,  lay  out  pag- 
es,-and  write  editorials.  On  some 
small  weeklies,  they  also  may  solicit  . 
advertisements,  sell  subscriptions, 
an^  perform  general  office  Work. 

Places  of  Employmen^ 

More  than  40,000  persons  worked 
as  newspaper  reporters  in  1976.  The 
majority  of  reporters'  work  for  urban 
daily  newspapers;  others  work  for 
suburban,  community,  or  small  town 
weekly  papers  and  pres^  services. 

Reporters  work  in  cities  and  toYjr.ns 
of  all  si^es.  Of  the  1,762  daily  and 
7,579 -weekly  newspapers,  the  great 
majority  are  in  medium*sized  towns. 
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R«poi1«rs  gathtring  news  (nformatJon. 


However,  most  re^jorters  ^ork  in 
^ties,  since  big  city  dailies  employ 
many  reporters,  whereas  a  small 
town  paper  generally  empl^s  only  a 
few.  . 

Training,  Other  QuaUflcatlons, 
and  Advancement 

Most  new3papers  consider  only  ap^ 
plicants  who  have  a  college  educa- 
tion. Graduate  work  is  increasingly 
important.  Many  editors  prefer 
graduates 'who  have  a:  degree  in  jour- 
nalism,' which  usually  includes  train-, 
in^  in  the  liberal  arts  along  with  pro- 
fessional journalism  training.  Some 
editors  consider  a  liberal  arts  degree 
suffictent.  Others  prefer  applicants  ' 
who  have  a  IfberaLarts  bachelor's  de- ' 
gree  and  a  master's  degree  in  joui^nal- 


ism.  High  school  courses  that  are 
useful  include  English,  journalism, 
social  science,  and  typing. 

Bachelors  degree  programs  in 
journalism  ard  available  in  almost 
250  colleges.  About  three-fourths  of 
the  courses  in  a  typical  undergrad- 
uate journalism  curriculum  are  in  lib- 
eral arts.  Journalism  courses  include 
reporting,  copyreading,  editing,  fea- 
ture writing,  history  of  journalism, 
law,  and  the  relation  of  the  press  to 
society: 

More  than  500  junior  colleges  of- 
fef.  journ'alism^programs.  Twelve  to 
fifteen  hours  of  credit  earned  is 
transferable  to  most  4-year  college 
programs  in  journalism.  A  few  junior 
colleges  also  offer  programs  especial- 
ly designed  to  prepare  the  student 


directly  for  employment  as  a  general 
assignment  reporter  on  a  weekly  or 
small  daily  newspaper.  The  Armed 
Forces  also  provide  some  training  in 
journalism.  <  . 

A  master's  degree  in  journalism 
was  offered  by  mdre  than  90  schools 

•  in  1 976;  about  20  schools  offered  the 
Ph.  D.  degree.  Some  graduate  pro- 
grams are  intended  primarily  as  prep- 
aration for  news  careers,  while  others 

^  concentrate  on  preparing  journalism 
teachers,  researchers  and  theorists, 
and  advertising' and  public  relations^ 
■  workers. 

Persons  who  wish  to  prepare  for 
newspaper  work  through  a  liberal 
arts  curriculum  should  take  English 
courses  that  include  writing,  as  well 
as  subjects  such  as  sociology,  politi- 
cal science,  economics,  history,  psy.- 
chology,  computer  science,  and 
speech.  Ability  to  read  and  speak  a 
foreign  language  is  desirable.  Those 
who  look  forward  to  becoming  re- 
porters in  a  specialized  field  such  a$ 
science  should  conc'entrate  on 
course-  work  in  their  .subject  matter 
are^s.  Skill  in  typing  is  essential  be- 
cause reporters  type  their  own  news 
stories.  On  small  papers,  knowleflge 
of  news  photography  also  is  valuable. 

The  Newspaper  Fund  and  intiivid-  - 
ual  newspapers  offer  summer  intern- 
ships that  provide  college  students 
with  an  opportunity  to  practice  the 
rudiments  of  reporting  or  editing.  In 
addition:,  more  than  2,700  journalism 
scholarships,  fellowships,  and  assist- 
antships  were  awarded  to  college 
journalism  students  by  universities, 
newspapers,  and  professional  organi- 
zations in  1976.  y 

News  ^reporting  involves  a  great 
deal  of  responsibility,  since  what  a 
reporter  writes  frequently  influences 
the  opinion  of  the  reading  public. 
Reporters  should  dedicated  to 
serving  the  public's  need  for  accurate 
and  impartial  new&.  Although  report- 
ers work  as  part  oi^  team,. they  have 
an  opportunity  for'  self-expression.. 
Important  personal  characteristics 
include  a*'nose  for  news, ".curiosity, 
persistence,  initiative,  resourceful- 
ness, an  accurate  memory,  and  the 

'  physical  stamina  .necessary  for  an  ac- 
tive and  often  fast-paced  life. 

Some  who  compete  for  full-time 
reporter  fobs  fmd  it  is  helpful  to  have 
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had    experience    as    a  ^newspaper 
r  "stringer" — a  part-time  reporter  who 
covers  the  news  in  a  particular  area 
of  the  com m  unity  and  is  paid  on  the 
basis  of  the  stories  printed.  High 
school  and  college  newspapers,  and 
church  or  community  n^swsletters, 
)  sOso  provide  writing  and  editing  ex-^ 
^erience  that  may  be  helpful  in  get- 
ting a  job.  ' 

Most  begjnners  start^on  weekly  or 
on  small  daily  newspapers  as  general 
assignment  reporters  or  copy  editors. 
A  few  outstanding  journalism  gradu- 
ates are  hired  by  large  city  papers, 
but  this  is  the.exceiption  rather  than 
the  rul^.  .  Large  dailies  generally  re-' 
quire  several  years  of  reporting  expe- 
rience, which  usually  is  acquired  on 
smaller  newspapers. 

Beginning  reporters  are  assigned 
duties  such  as  reporting  on  civic  and 
club  ^  meetings,  summarizing 
speeches,  writing  obituaries,'  inter- 
viewing important  visitors  to  the 
community/  and  covering  police 
court  proceedings.  As  they  gain  ex- 
perience, they  may  report  more  im- 
portant events,  cover  an  assigned 
"beat,"  or  specialize  in  a  particular 
field. 

<  Newspaper  reporters  may  advance 
to  reporting  for  larger  papers  or  press 
services.  Some  experienced  reporters 
become  columnists,  correspondents, 
editorial  writers,  editors,  or  top  ex- 
ecutives; these  positj^s  represent 
the  top' of  the  field  and'competitio'n 


for  them  is  keen.  Other  reporters 
transfer  to  related  fields  such  as  pub- 
lic relations,  writing  for  magazines, 
or^preparing  copy  for  radio*  and  tele- 
vision news  projgrams. 

Employment  6utiook 

*■  « 

Competition, for  newspaper  report- 
ing iobs  is  expected  to  continue 
through  .the  mid-1980's.  If  Enroll- 
ments continue  at  record  levels  as 
they  have  in  the  past  few  years,  rec- 
ord numbers  of  journalism  graduates 
will  be  looking  for  jobs.  However, 
employment  in  the  communications 
field  is  not  expected  to  expand  suffi- 
ciently to  absorb  all  those  seeking 
jqbs,  and  a  sizable  numberof  journal- 
ism graduates  will  have  to  launch  ca- 
reers in  other  fields. 

Newspaper  reporters  in  particular 
face  heightened  job  competition.  Al- 
though the  communications  field  is 
expected  to  expand  through  the  ihid- 
1980's,  newspapers  are  riot  expepted 
to  share  fully  in  this  growth.  As  a 
result,  employment  of  reporters  will 
increase  more  sk>wly  than  the  aver- 
age^ for  all  occupations.  Most  job 
openiixgs  will  arise  from  the  need  to 
replace  reporters  who  are  promoted 
to  editorial  or  administrative  posi- 
tionsi  transfer  to  othet  fields  of  work, 
retire,  or  leave  the  profession  for  oth- 
er reasons. 

Bright,  energetic  persons  With  ex- 
ceptional writing'ability  will  have  the 


Rapid  increase  in  the  number  of  journalism  graduates  will 
produce  intense  competition  (or  communications  jobs 
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best  opportunities  for  beginning  jobs 
as.  newspaper  reporters.  Talented 
writers  who  are  able  to  handle  news 
about  highly  specialized  scientific  or 
technical  subjects  will  also  be  at  an; 
advantage  in  the  competitive  job 
market. 

Weekly  or  daily  newspapers  locat- 
ed in  small  towns  and  suburban  areas 
are  expected  to  continue  to  offer 
most  of  the  opportunities  for  begin- 
ners entering  newspaper  reporting. 
Openings  arise  on  these  papers  as  re- 
porters gain  experience  and  move  up 
to  other  editorial  positions  or  trans- 
fer to  reporting  jobs  on  larger  nevfs- 
papers  or  to  other  types  of  work. ^Be- 
ginning reporters  able  to  help  with 
photography  and  other  specialized 
aspects  of  newspaf^^M^k  and  who 
are  acquainted  with  j^HFco  mm  unity 
are  likely  to  be  giv^j^reference  in 
employment  on  small  papers. 

^dst  big  city  dailies  require  expe- 
rience and  do  not  ordinarily  hire  new 
graduates.  Sometimes,  howeyer,  new 
graduates  find  newsroom  jobs  on  ma- 
jor Metropolitan  dailies  because  of* 
outstanding  credentials  in  an  area  for 
which  a  particular  paper  has  a  press- 
ing need.  Occasionally,  the  experi- 
ence and  contacts  gained  through  an 
internship  program  lead  to  a  report- 
ing jpl^  directly  after  graduation. 

In  addition  to  newspaper  report- 
ing, college  graduates  who  have  ma- 
jored in  journalism  ha^  the  back- 
ground for  jobs  in  related  fields  such 
.as^bdvertising,  public  relations,  trade 
and  technical  publishing,  radio  and  * 
television,  and  law.  Because  contin- 
ued hi^h  enrollment  is  foreseen  in 
journalism  education  progratns,  op- 
portunities to  teach  journalistn  are 
expected  to  be  good.  College  teach- 
ing job^  currently  require  profession- 
al experience  and  €it  least  a  master's 
degree.        -      \  • 

.  Earnings. and  Working 
Conditions 

Reporters  working  for  daily  news- 
papers having  contracts  negotiated 
by  The  Newspaper  Guild  had  aver- 
age starting  salaries  of  $10,600  jn 
late  1976.  In  generals  earnings  of 
newspaper  reporters  in  1976  were 
^bove  average  earnings  received  by 
nonsupervisory  workers  in  private  in- 
dustry, except  farming. 
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,  Minimum  salaries  of  reporters  hav- 
ing 4  or  5  years  of  experience  who 
worked  for  daily  newsp^ers  .with 
Guild  contracts  averaged' $16,700  in 
•  1976.  The  minim  urns  ranged  from 
$9,960,  paid  by  the  smallest  dailies, 
^  v  to  more  than  $26,000  paid  by  rtie 
largest.  Many  reporters,  however, 
were  paid  salaries  higher  than  these 
minimums.  Reporters  working  for 
national  wire  services  received  annu- 
al salaries  of  at  least  $  1 9,000. 

Most  newspaper  reporters  general- 
ly work  a  5-day,  35-  or  40'hour 
week.  Reporters  working  for  morn- 
ing papers  usually  start  work  in  the 
late  afternoon  and  finish  at  about 
midnight.  Most  reporters  also  receive 
benefits  such  as  paid  vacations, 
group  insurance,  and  pension  plans. 

Sources  of  Additional 
.  Information 

Information  about  opportunitie's 
for  reporters  with  daily  newspapers  is 
available  from:  ^ 

American  Newspaper  Publishers  Association 
RSundation,  P.O.  Box  17407,  Dulles  In- 
ternational Airport,  Washington,  D.C. 
20041". 

For  information  on  opportunities 
in  the  newspaper  field  and  starting 
salaries  of  journalisfn  graduates,  as 
well  as  a  list  of  journalism  scholar- 
ships, fellowships,  assistantships,  and 
loans  available  at'  colleges  ai^  uni- 
versities, wr;ite  to: 

The  Newspaper  Fund,  Inc.,  Box  300,  Prince- 
ton, N.  J.  08540. 

Information  on  union  wage  rates  is 
available  from: 

The  Newspaper  Guild,  Research  and  Informa- 
tion. Department,  "l  l  25  15th  St.  NW., 
Washington,  D»C.  20005. 

For  general  information  about  ca- 
reers in  journalism  contact: 

American  Council  on  Education  for  Joumal- 
*  ism.  School  of  Journalism,  University  of 

Missouri,  Columbia,  Mo?  65201. 
Association  For  Education  in  Journalism,  102 

Reavis  Hall,  Northern  Illinois  University, 

Dekalb.  111.^60115. 
The  Society  of  Professional^Joumaltsts,  Sigma 

Delta  Chi,  35  East  Wacker  Dr.,  Chicago, 

111.60601. 

Information  on  opportunities  for 
j  women  in ^  newspaper  reporting  and 
-^ther  communications  fields  is  avail* 
able  from:    -  ^      ;  * 

Women  In  Communications,  Inc.,  P.O.  Box 
9561,  Austin,  Tex.  78766.  , 


Names  and  locations  of  daily  news- 
papers and  a  list  of  schools  and  de- 
partments of  journalism  are  pub- 
lished in  the  Editor  and  Publisher 
International  Year  Book,  available  in 
most  public  libraries  and  large  news- 
paper offices. 


RADIO  AND  TELEVISION 
ANNOUNCERS 

(D.O.T  159.148)' 

Nature  of  the  Work 

Most  radio  announcers  act  as  disc 
jockeys,  introducing  recorded  music,^ 
presenting  hews  and  commercials, 
and  commenting  on  other  matters  o^ 
interest  to  the  audience.  They  may 
"ad-lib"  much  of  the  commentary, 
working  without  a  detailed  script. 
They  also  may  operate  the  control 
board,  sell  time  for  commercials,  and 
write  commercial  and  news  copy.  In  • 
large  stations,  however,  other  work- 
'  efs  handle  these  jobs.  (See  the  state- 
ment on  occupations  in  the  radio  and 
television  broadcasting  industry  else- 
where in  the;  Handbook.)   '  , 

Announcers  employed  by  televi- 
sion stations  and  large  radio>,stations 
usually  specialize  in  particular  kinds 
of  announcmg  such  as  sports,  news, 
■or  weather.  They  must  be  thoroughly 
/amiliar  with  their  particular  area.  If 
a  written  script  is  needed  for^'p^rts  of 
the  program,  the  anrtauncer  may  do 


the  research  and  writing.  Announc- 
ers frequently  participate  in  commu- 
nity activities.  A  sportscaster,  for  ex- 
ample, might  be^  the  master  of 
ceremonies  at  a  touchdown  club  ban- 
quet or  greet  customers  at  the  open- 
'  ing  of  a  new  sporting  goods  store, 
^ome  announcers  become  weM- 
known  and  highly  paid  personalities. 

Places  of  Employment 

About  26,0(J0  announcers  were 
employed  by  ra*dio  and  .television 
broadcasting  stations  in  1976.  The 
averagCi  commercial  radio  or  televi- 
sion station  employs  four  to  six  an- 
nouncers, althpugh  larger  stations 
employ  10  or  more.  In  addition  to 
staff  announcers,  several  thousand 
freelance  announcers  sell  their  serv- 
ices for  individual  assignments  to 
networks  and  stations,  or  to.  advertis- 
ing agencies  and  other  independent 
producers. 

Training,  Other  Qualifications, 
and  Advancement 

'Announcers  must  have  a  pleasant 
and  well-controlled  voice,  a  good 
sense  of  timing,  and  excellent  pro- 
nunciation. Correct  English  usage 
and  a  knowjedge  of  dramatics*, 
sports,  music,  aqd  current  events  im- 
prove chances  for  success.  The  most 
successful  announcers  Ijave  a  combi- 
nation of  personality  and  a  knack  for 
dramatization  that  makes  them  at- 
tractive to  audiences. 
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High  school  courses^  in  English, 
public  speaking,  dramatics,  foreign 
languages,  and  electronics,  plus 
sports  and  music  hobbies,/ are  valu* 
able  background  for  prospective  an- 
nouncers. A  college  liberal  arts  edu- 
cation provides  an  excellent 
background^  for  an  announcer,  and 
many  universities  offer  courses  of 
study  in  the  broadcasting  field.  Stu- 
dents at  thesi^e  institutions  also  may 
gain  valuable  experience  by  supple- 
menting their  courses  with  part-time' 
work  at  the  campus  radio  station  and 
«urnmer  work  at  local,  stations,  filling 
in  for  vacationing  staff  members..  A 
number  of  private  broadcasting 
schools  offer  training  in  announcing. 

Persons  considering  enrolling  in 
any  school,  whether  public  or  pri- 
vate, that  offers  training  for  a  broad- 
casting career  should  contact  the 
personnel  managers  of  stations, 
broadcasting  trade  organizations, 
an4  the  Better  Business  Bureau  in 
their  area  to  determine  the  schooTs 
performance  in  proiducing  suitably 
trained  candidates. 

Most  announccfrs  get  their  first 
br6adcasting  jobs  -in  small  stations, 
because  announcers  in  small  radio 
stations  sometimes  operate  transmit- 
ters, prospective  announcers  often 
obtain  an  FCC  Radiotelephone  Third 
Class  Operator  License  which  en- 
ables them  to  operate  a  radio  trans- 
mitter and  ^  tl^erefore,  nriak^^them 

-  ;mugh  more  UKS'^fuK  to  th^ffSlliation^.. 

*     Announcers  usuaUy  wJW 
al  di|f^rep't  statipjn^^K^,^ 
ttieir  careers., After  ac^ictt^;^^ 

'  enc6  at  a  station  iji^.  a  sirrati^ 
ty ,  an  ambitious  ami ;<^f|$i>4^i^^ 
nbuncer  may  move  to  a  feetteir  payings 
job  in  a  larg^  city.  An  announcer  also 
may  advance,  by  getting  a  regular 
program  as  a  disc  jockey,  sportsca'st- 
er,  or  other  specialist.  In  the  national 
networks,  competition  for  jobs  is  in- 
tense,, and  announcers  usually  must 
be  college  graduates  and  have  sever- 
al years  of  successful  announcing  ex- 
perience before  they  are  given  an  au- 
dition. , 

Employment  Outlook 

Competition  for  beginning  jobs  as 
announcers  will  be.Xeen  through  the 
mid-19Ws.  The  ^i^pat  attraction  of 
the  broadcasting.fie^d,  plus  its  rela- 
tively small  size, /will- continue  to 


mean  many  more  jobseekers  thian 
j©bs.  OyBr  the  next  decade,  it  will  be 
eaRef  to  get  jobs  in  radio  than  in 
television  because  more  radio  sta- 
tiojis  hire  beginners.  These  jobs  gen- 
erally will  be  located  in  small  sta- 
tions, and  the  pay  will  beVelatively 
low. 

Employment  of  annoui>feers  is  ex- 
pected to  increase  faster  than  the  av- 
erage for^II  occupations  through  the 
mid- 1 980 's  as  new  radio  and  televi- 
sion statiohs  are  licensed.  S^me  jobs  ; 
will  become  availabl^as  more  cable 
television  stations  begin  their  own 
programming.  Employment  of  an- 
nouncers will  not  keep  pace  with  the 
increase  in  the  number  of  stations, 
however,  bbcause  of  the  increased 
use  of  aa;Vbmatic  programming 
equipment.  Many'jobs  in  this  rela- 
tively small  oc<rupatfon  will  result 
from  the  rre^  to  replace  experienced 
an  no  uncers^^tha  transfer  to  other 
occupations, ^i^e,  or  die. 


Earnj^nf 
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aftd  Working 
bndnlons  \ 

Salaries  ol-^beginrnng'^Mnouncers 
in  commercial  television  rart^cdLfrom 
about  $185  to  $230  a  week  in  w76, 
and  those  of  experienced  announcers 
range's  from  about  .  $300  to  $500, 
according  to  the  limited  information 
available.  Many  well-knowr^, an- 
nouncers earn  jnuch  more,  As  a  rule, 
salaries  increase  with  th^  size  of  the 
community  and  the  station,  and  sala- 
ries in  tqJeyjsion,  are higher  tl^^^ 
those  ijFi  radijjj^^^^ 
prayed  by  I^diiciii&ii'^i;^^^^ 
staUojlls  ^^x)^B\\yJjs^^^ 
{...rtj^ps^/whb 

■  '•"wolrk;  a*' 4b-^Fj<bti'^^ 
o;/ertinie  pay;  fqfe?;^ 
holirs;  In  smp'ljjiia^^^ 
nouri.cers  wbrk  Ad^iX^^ 
time  each  week.  Working  hours  con- 
sist of  both  time  on  the  air  and  time  • 
spent  in  preparing  for  broadcasts. 
Evening,  night,  weekend,  and  holi- 
day duty  occurs  frequently  since 
many  stations  broadcast  24  hours  a 
'   day,  7  .days  a  week. 

Working  conditions  are  usually 
pleasant  because  of  the  variety  of 
work  and  the  many  personal  contacts 
that  are  part  of  the  job.  Announcers 
also  receive  some  satisfaction  from 


becoming  well  known  in  the  area 
their  station  .serves. 

Sources  of  Additional 
Information  ^ 

^ox  general  career  information, 
write  to: 

National  Association  of  Broadcasters,  1771  N 
'  St.  NW.,  Washington,  D.C.  20036.  ^ 

Corporation  for  Pdl^ic  Broadcasting.  11 11 
I6lh  St.  NW.;  Washington.  D.G.  20036. 

'    For  information  on  how  to  obtain 
an  FC,C  license,  write  to: 
Federal  Communications  Commission,  Wash- 
ington, D.C.  20554. 


.  TECHNICAL  WRITERS 

(D.O.T.  159.288) 

Nature  of  the  Work 

Technical  writers  put  scientific 
and  technical  information  into  lan- 
guage^ that  can  readily  be  understood 
by  people  who  need  to  use  it.  They 
research,  write,  and  edit  technical 
materials^and  also  may  produce  pub- 
lications or  audiovisual  materials.  To 
ensure  that  their  work  is  accurate, 
technical  writers  must  .be  expert  in 
the  subject  area  in  which  they  are 
writing— laser  beam$  or  pharmacol- 
ogy, for  example.  At  the  same  time, 
their  writing  miist  be  clear  and  easy 
to  fgllow.  Command  of  the  language 
i4nd  y6rsatility  of  style  are  tools  of  the  , 
trii^e^hat  enfibie;^^^  to 
<^ pnvey  ■  i lifo f m  atto^^^  in.  a  \v  ay  that  is^ 
Ke t^jyii  I  ^ip  peppK :  h  b  use  i  t— sci  en  - 
:'tis^s,;*t^chnic^^^  sales 
>^pT<sentatiyefiL#l^^       general  pub-^ 

•'^;%:Jk$'trie:  o  use  job  titles 

cither  :thah  **technical  writer."  De- 
ip'^n'diTifjg  on  the  particular  employer, 
people  in  technical  writing  jobs  may 
be  called  publications  engineers, 
'communicationSSpecialists,  industri- 
al writers,  medical  writers,  communi- 
cators, or  instructional  materials  de- 
velopers. 

Technical  writers  set  out  either  to 
instruct  or  inform,  and  m  many  m- 
stances  they  do  both.  They  prepare 
manuals,  catalogs,  parts  lists,  and  in- 
structiohaf  materials  needed  by  the 
sales  representatives  who  sell  ma- 
chinery or  scientific  equipment  and 
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by  the  technicians  •who  install,  main- 
.  tain,  and  seryite  it.  Instructional  aids 
must  be  prepared  to  assist  the  people 
who  operate  complex  equipment — 
for  example,  the  technicians  who 
monitor  sophisticated  diagnostic 
equipment  in  a  hospital's 'coronary 
care  unit.  Writing  manuals  and  train- 
ing aids  for  military  weapons  and 
equipment  i$  a  highly  specialized 
field  of  technical  writing.  Sometimes 
technical  writers  are- asked  tQ  write 
scripts  for  training  filnjs,  or  to  pre- 
pare instructioiial  materials  for  self- 
teaching  cassettes,  filmstripC  or  kits'. 

Many  technical  w:riters  prepare  re- 
ports on  the  results  of  research  proj- 
ects. By  Communicating  research  de- 
velopments to  other  scientists, 
engineers,  and  technicians,  these  re- 
ports speed  scientific  and  technical 
progress  and  help  prevent  duplica- 
tion of  effort.  Reports  also  play  an 
important  part  within  a  company; 
hundreds  of  progress  reports  iTjiiji  be 
sent  from  one  department  to  another 
,  within  the  course  of  a  year^'De tailed 
reports  also  must  Be  prepared  for 
.regulatory  agencies  and^or  agencies 
^  that  fund  research  and  development 
projects.  Some  reports— environ- 
mental impact  statements,  for  exam- 
ple— require  such  a  detailed  treat- 
ment of  technical  subjects  that  they 
usually  are  prepared  by  scientists 
withi^the  assistance,  of  technical  writ- 
ers. Annual  reports  to  stockholders 
sometimes  are  an  additional  respon- 
sibility. 

Proposal  prejjaration  is  another 
important  duty  of  technical  writers. 
Proposals  are  recjuests  for  the  money 
or  facilities  Oto  conduct  a  project, 
develop  a  prototype  of  a  new  prod- 
uct, or  do  research.  When  a  proposal 
is  being  prepared,  scientists  and  ehgi- 
neers  provide  the  technical  materi- 
als, management  provides  the  bud- 
get, and  a  team  of  technical  writers 
usually  shapes  the  final  proposal. 

Manuals,  repjorts,  and  proposals 
make  up  the  bulk  of  technical  writing 
today;  however,  the  work  may  take 
other  forms.  Technical  writers  may 
write  specifications;  prepare 
speeches  and  news  releases;  edit  and 
write  technical  books;  prepare  arti- 
cles for  popular  magazines;  develop 
Advertising*  copy,  promotional  bro^ 
chures,  and  text  for  exhibits  and  disr 
plays;  and  handle  technical  docu- 
mentation. 
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When  they  begin  a  writing  assign- 
ment, technical  writers  usually  start 
by  learning  ^as  much  as  they  can 
about  the  subject.  They  study  re- 
ports, sometimes  blueprints;  read 
technicaljoumals;  consult  with  engi- 
neers, scientists,  and  technicians  who 
have  worked  on  the  project;  or  exam- 
ine the  equipment.  After  they  have 
assembled  as  much  information  as 
appropriate,  given  the  time  Aey  have 
and  the  purpose  of  the  document, 
they  draw  up  an'outline.  Then  they 
prepare  a  rough  draft,  which  may  un- 
dergo several  revisions  before  being 
accepted  in  final  form.  Technical 
writers  usually  arrange  for  the  prepa- 
ration of  tables,  charts,  illustrations, 
and  other  artwork  that  accompanies 
a  finished  document  and  may  work 
directly  with  technical  illustrators, 
^  draft|m^  or  photographers.  . 

Places  of  Employment 

An  estimated  22,000  technical 
writers  and  editors  were  employed' in 
1976.  Many  work  for  large  firms  in 
the  electronics,  aviation,  aerospace, 
ordnance,  chemical,  pharmaceutical, 
and  computer  manufacturing  indus- 
tries. Firrns  in  the  energy,  communi- 
cations, and  computer  software  fields 
^  also  employ  many  tee hnigaj^ writers. 

Research-  laboratories  employ  sig- 
nificant numbers  of  technical  writers. 
'  Some  laboratories  are  affiliated  with 
manufacturing  companies  to  concen- 
trate pn  developing  products  or  im- 
proving the  manufacturing  process. 
Other  research  laboratories — includ- 
ing those  connected  with  universi- 
ties, government  agencies,  or  private 
foundations — engage  in  both  basic 
,  and  applied  research.         ^  ^ 

The  Federal  Government  employs 
technical  writers  and  editors  in  areas 
as  diverse  as  the  physical  sciences, 
weapons  development,  agriculture, 
health,  and  spa^e  exploration.  Three 
out  of  four  technical  writers  and  edi- 
tors in  the  Federal  Government  work 
for  the  Department  of  Defense.  Oth- 
er agencies  that  employ  technical 
writers  include  the  Defiartments  of 
Interior;  Agriculture;  Health,  Educa- 
tion,and  Welfare;  and  the  National 
Aeronautics  and  Space  Administra- 
tion. 

.  Many  people  in  this  occupation 
work  directly  for  publishing  houses. 
They  hold  writing  and  editing  jobs 
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with  business  and  trade  publications; 
professional  journals  in  engineering, 
medicine,  physics,  chemistry,  and 
other  sciences;  and  publishers  of  sci- 
entific and  technical  literature. 

The  rapidly  growing  information 
industry  provides  a  new  area  of  em- 
ployment for  technical  v^riters.  Com-  - 
mercial  firms  that  provide  their  cli- 
ents.with  access  to  a  comj^uterized 
data  base  employ  technical  informa- 
tion specialists  to  collect,  process,- 
and  manage  a- vast  fimount  of  infor- 
mation. Tecfhnical  writers  are  partic- 
ularly well  suited  for  such  jobs  be- 
cause of  their  combination  of 
technical  and  communications  skills. 
Such  jobs  also  are  available  at  the 
technical  information  centers  run  by 
major  industrial  firms  and  research 
laboratories.     i  ' 

Established  technical  writers  may 
work  on  a  free-lance  basis  or.  opeh 
their  own'  agencies  or  Consulting  ' 
firms.  » 

Technical  writers  are  employed  all 
over  the  country  but  the  largest  con- 
centrations are  in  the  Northeast, 
Texas,  and  California. 

Training,  dther  Qualifications, 
and  Advancement 

There  are  no  rigid  requirements 
for  entry  into  the  field.  As  a  re^lt, 
people  having  a  variety  of  back- 
grounds find  jobs  as. technical  writ- 
ers. Employers  seek  people  whose 
educational  backgrounder  work  ex- ' 
perience  indicates  that^j^hey  are  fa- 
miliar with  a  technical  subject  and 
can  write  about  it  effectively.  Knowl- 
edge of  graphics  and  other  aspects  of 
publication  productioi)  may  be  help- 
ful in  getting  a  job.  An  understanding' 
of  current  trefids  in  communication^ 
technology  is  an  asset,  and  familiarity 
with  computer  operations  and  termi- 
ndlogy  is  increasingly  important. 

A  college  degree  is  helpful,  and 
many  employers  insist  on  it.  Hiring 
criteria  vary,  however.  Many  em- 
ployers prefer  candidates  witR  a  de- 
gree in  scienc^  or  engineering  plus  a 
minor  in  English,  journalism,  or  tech- 
nical communications.  Othervem- 
ployers  emphasize  writing  awlitV/ 
and^  in  turn,  look  for  candidates 
w^ose  degrees  are  in  journalism  or 
the  liberal  arts.  Depending  on  their 
line  of  business,  these  employers  al- 
most always  require  course  work  or 
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>  practical  Experience  in  a  specific 
subject  as  well — ^com  putcr  science  or 
biochemtsd7,  for  example.  ^ 
Besides  having  writing  skills,  and 
scientific  or  technical  expertise, 
technical  writers  should  be  intellec- 

'  tually  curious  and  ^ble  to  think  logi- 
cally. They  must  be  very  accurate  in 
their  work  and  must  be  able  to  deal 
precisely  with  a  mass  of  detailed  ma- 
terial. Because  they  often  work  as 
parVof  a  team,  they  should  be  able  to 
work  with  others;  this  requires  tact 
and  a  cooperative  attitude.  Technical 
writers  sometimes  work  alone  for 
long^eriods  with  little  or  no  supervi- 
J  ston,  so  they  must  also,  be  disciplined 
about  work  habits  and  schedules. 

Most  technical  writers  do  not  enter 
the  occupation  directly  from  college. 
The  majority  work  initially  in  otljer 
jobs,  usually  as  technicians,  scien- 
tists, or  engineers.  Some  begin  as  re-, 
search  assistants,  editorial  assistants, 
or  trainees  in  a  company's  technical 
information  or  advertising  dep/art- 
ment.  In  time,  these  people  may  as- 
sume writing  duties  and  develop' 
technical  communication  skills. 
When  a  flair  for  writing  becoiries  evi- 
dent, they  may  seek  a  technical  writ- 
ing position  in  the  same  company  or 
find  a  writing  job  elsewhere.  » 

While  many  employers  consider 
only  seasoned,  experienced  Writers  in 
filling  vacancies,'  not  all  do.  Some 
finrir  hire  college  graduates  for 
writer  trainee  positions.  People  with 
solid  backgrounds  in  science  or  engi- 
neering are  at  an  advantage  in  com- 

.  petfng  for^-^ch  jobs.  Those  with 
bachelor's  6r  master's  degrees  in 
technical  writing  are  often  preferred 
over  candidates  who  have  little  or  no 


The  malorfty  of  t«ehnlcal  writers  have 
woHc  exparlenM  as  tachnidans,^  tclan 
tlata»  or  anolAMrt. 
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writing  background.  Howevfer,  a  de- 
gree in  almost  any  field  may  be  ac- 
ceptable, providing  the  candidate  has 
the  necessary  technical  and  commi£^ 
nicalions  skills.  Beginners  can  devesj- 
op  e^tperience  and  demons^trate  theiij 
ability  through  writing  material  for 
local  weekly  newspapers  and  by  pub- 
lishing articles  in  student  jdurnSls.  A 
portfolio  of  writing  samples  is  helpful 
when  applying  for  a  job. 

In  1976,.  10' colleges  and  universi- 
ties offfered  programs  leading  to  ,a 
bachelor's  degree  in  technical  writ- 
ing, and  4  schools  had  associate  de- 
gree programs.  Graduate  programs 
leading  to  a  masler'^  degree  in'tech- 
.  nical  writing  were  offered  at  six 
schools,  one  of  whicli  also  offered  a 
Ph.  D.  Th^se  progTams  have  various 
names,  including  science  or  medical 
writing,  science  information,  techni- 
cal journalism,  and  technical  com- 
munication. \ 

Most  undergraduate  programs  in 
technical  writing,  are  interdiscipli- 
nary. While,  such  programs  may  be 
based  in  the  communications,  jour- 
nalism, or  language  and  literature  de- 
partment, they  generally  are  given  in 
^  close  cooperation  witj^-the  mathe- 
matics, engineering,  and  science  de- 
^  partments.  At  most  schools,  about  30 
^percent  of  the  student's  course  work 
is  in  communication's.  Typical 
courses  include  commi/nication  the- 
ory, writing  and  editing,  layout  and 
design,  and  graphics.  From  25  to  40 
percent  of  the  courses  ar6  in  science 
or  technology.  The  remainder  of  the 
program  may  be-in  the  social  scienc- 
es and  humanities,  or  may  be  devot- 
ed entirely  to^elec^^.  Students  usu- 
all^ii^re  adv|Bed  ^^ike  courses  in 
related  fields  s\icb^s  computer  sci- 
ence and  statistics.^t  many  schools, 
internships  in  industry  "or  govern- 
ment give  students  in  the  technical 
wri|ing  program  an  opportunity  for 
first-hand  job  experience. 

Graduate  programs  in  technical 
writing  emphasize  the  field  of  com; 
munications.  Many  graduate  stu^ 
dents  in  technical  writing  already 
have  a  bachelor's  degreejn  science, 
engineering,  or  technologr.  Others 
come  from. liberal  artsba^^rounds. 
A  tyjfical  graduate  prog^m  includes 
courses'in  the  theory  of  communica- 
1  tppTTTyriting  and  editing,  technology 
assessment,  and  management. 


Although  only  a  few  schools  offer 
degrees  in  technical  writing  or  tech- 
niqj^  illustrating,  hundreds  of  colleg- 
es and  universities  offer  one  or  more 
courts  in  these  fields.  Students  with 
suchldiverse  majors  as  agriculture, 
chemistry,  engineering,  and  business, 
admin^tration  can  elect  courses  in 
advanced  composition,  copy  editing, 
typography,  technical  advectirfng,  in- 
dustrialWommunications.^nd  pro^- 
posal  writing,  for  example.  Many  en- 
gineering schools  offer  English 
courses  to  sharpen  writihg  skills,  and 
several  rave  developed  extensive 
course  offerings  in  technical  writing. 
Several  scl^ools  of  journalism  offer 
courses  in  inedical  journalism. 

Numerouls  special'institutes,  fiemi- 
nars,  and  workshops  are  available  to 
bring  technical  writers  up  to  date. 
Some  take  the  form  of  intensive  1.-  or 
2-week  summier  seminars  sponsored 
by  colleges  and  universities.  Others 
are  workshops  run  by  technical  com- 
munication consultants  or  by  organi- 
zations that  specialize  in  employee 
training  £^nd  development.  , 

Beginners  often  assist  experienced 
technical  writers^y  doing  library  re- 
search ^nd  preparing  drafts  of  re- 
ports. Experienced  writers  in  compa- 
nies with  large  ^t£chnical  writing 
staffs  may  move  tothe  job  of  tecl^i* 
^  cal  editor  or  shift  to  an  adndhisti^a- 
tive'  position  in  the  publicatfbnis  or 
technical  information  departments. 
The  top  job  is  thatCpf  pu6lications 
manager,  who  normally  supervises  all 
of  th^-'^eople  directly  involved  in 
prpducing  the  company's  technical 
documents.  The  manager  supervises 
not  only  the  technical  writers  and 
editors^  but  aiko  the  staff  responsible 
for  illustrations,  photography,  j>e^ro- 
duction,  and  distribution.  ^ 

After  gaining  experience  and  con- 
tacts, some  technical  writers  free- 
lance or  form  their *own  firms.  Some 
^  consulting  firm^  handle  industrial 
publicity  and  technical  jadvertising 
for  d&rporate  clients.  Other  technical 
communications  firms  do  the  actual 
^  writing  and  production  of  the  cata- 
logs, manuals,  and  brochures  that 
may  be  needed  for  the  promotion  of 
a  new  product,  for  exai^le.  Success- 
ful technical  writers  are  frequenjtly  in 
demand  to  conduct  writing  seminars 
industry  and  government,  and 
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.  somp  teach  at  colleges  and  universi- 
ties m  addition  to  their  regular  jobs. 

It  also  is  possible  to  advance  byv^ 
becomip^  a  spec^a^st  in  a  partici^lar 
scientific  or  technic^k^ubject.  These 
writers  sometimes  prepare  syndicat- 
ed newspaper  columns  or  articles  for 
popular  magazines. 

Employment  Outlook 

f  Employment  of  technical  writers  is 
expected  to  increase  about  as  fast  as 
the  average  for  all  occupations 
though  the  mid- 1 9  80 's.  in  addition 
t(F openings  due  to  growth,  opportu- 
nities will  result  from  the  need  tq 
replace  those  who  d|e,  retire,  or 
transfer  to  other  occupations.  Em- 
ployment opportunities  will  be  best 
for  experienced  technical  writers  and 

^  for  beginners  who  have  both  writing, 
ability  and  a  scientific  or  technical 
background.  People  who  cannot 
demonstrate  both  a  technical  back- 
ground and  communications  skills 
may  face  stiff  competition  for  begin- 
;ningjobs. 

Demai^  for  technical  writers  is 
expected  Co  increase  because  of  the 
■continuing  expansion  of  scientific 
and  technical  information  and  the 
need  to  communicate  research  re- 
sults to  the  scientific  community  as 
effectively  as  possible.  Also  contrib- 
uting to  the  demand  for  technical 
writers  is  the  growing  need  to  put 
scientific  and  technical  information 
into  language  that  corporate  manag- 
ers, sales  representatives,  and  service 
technicians  can  understand.  With  the 
increasing  sophistication  and  com- 
plexity of  industrial  and  scientific 
equipment,  more  and  more  users  Will 

.  depend  on  the  technical  writer's  abil- 
ity to  prepare  explanations  and  in- 


structions in  precise  but  simple*^ 
terms.  "  - 

'  'Government  expenditures  for  re- 
search ^nd  development  (R&D)  will 
continue  to  have  a  significant  effect 
on  job  opportunities  for  technical 
writers:  Their  employment,  like  that 
of  scientists  and  engii^ers,  is  linked 
to  spending  levels  for  ^asic  research 
and  for  product  development  ip  such 
important  areas  as  defense,  space  ex- 
ploration, energy,  pollution  control, 
medicine,  and  communications  tech- 
nology. Through  the  mld-1980's, 
R&D  expenditures  are  expected  to 
increase,  'but  growth,  will  be  slower 
thai^it  was  during  the  peak  period  of 

.the  I960's.  ^ 
'^Relatively  few  job  openings  are 
expected  in  the  Federal  Government. 
The  number  of  technical  writers  and 
editors  employed  by  Federal  agen- 
cies has  declined  since  the  late 
1960's>*and  most  vacancfes  will  oc- 
cur as  Fe4eial''Cniployees  retire  or 
transfer  to  other  jobs. 

Earnings  and  Working 
Conditions 

Salaries  depend  not  only  on  the 
amount  and  kind  of  education  a  tech- 
nical writer  has,  but  also  on  experi-^ 
ehce  and  the  ability  to  produce.  The 
type,  size,  and  location  of  the  em- 
ployer also  are  important.  Earnings 
generally  are  higher  on  the  East 
C^oast  and  in  California  than  in  other . 
parts  of*  the  country.  Free-lancing 
can  be  an  important  source  of  addi- 
tional income,  liut  freelance  earnings 
vary  greatly  Mdause  they  depend  oir 
the  writer 'stability  and  reputation. 

Starting  salaries  for  college  gradu- 
ates began  at  about  $  \  a,00(Iiiri976.. 
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although  graduates  with  tl^eefl  m 
engineering,  science,  or  technical 
communications  generally  bq^anlat 
$1^,000  or  more.  ExperiencecNeah- 
nicai  writers  averaged  around 
$19,500  a  year  in  1976^  while|tho^ 
in  supervisory  positions  earn 
$25,000  or  more.  There  werel  su 
stantial  regional  variations,  how'evei 
;  In  the  Federal  Governmen^t  ii 
1977,  beginning  technical  wiite 
with  a  bachelor's  degree  and  abou 
five  scienq^  courses  were  paid 
$9,303  a  year;  those  with  a  bache- 
lor's degree  an^  year's  Specialized 
experience  could  start  at  $1 1,523  a 
year.  The  average  salary  for  techni- 
cal writer^  in  Federal  agencies  was 
$19,901. 

"Viechnical  writers,  in  and  out  of 
government,  may  work  under  consid- 
erable pressure,  frequently  working 
overtime  to  meet  publication  che ad- 
lines.  Their  working  Environment 
generally  is  clean  and  well-lighted) 

Sources  of  Additional 
Information 

For  information  about  careers  in 
technical  writing,  and  the  names  of 
colleges  and  universities  that  offer 
program^  in  technical  communica- 
tion, contact:  ' 

Society  for  Technical  Communication,  Inc., 
Suite  421,  1010  Vermont  Ave.  NW., 
Washington  D.C.  20005. 

«Fbr  information  about  careers  and 
workshops  in  the  field  oCl^ealth  com- 
munication, contact:  , 

Amierican  'Medical  Writers  Association,  Suite 
290,  5272  River  Rd.,  Bethesda,  Md. 
20016. 
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For  decades  the  word  agriculture 
has  referred  to  agricultural  produc- 
tion  or  farming — a  "major  American 

'  industry  that  employed  over  3  mil- 
lioiTworkers  in  1976.  But  today  this 
word  encompasses  more  than  just 
farm  production.  Agriculture  is 
closely  related  to  many  other  indus- 
tries in  the  economy^ food  and  fiber 
processing,  marketing  and  distribu- 
tion industries,  farm  implement  pro- 
ducers and  dealers,  and  feed  and  fer- 
tilizer manufacturers. 

Although  jobs  requiring  agricultur- 
al knowledge  or  skills  long  have  been 
availabiir  in  off-farm  locations, .  the 
number  and  variety  of  these  agricul-* 

^ural  jobs  have  increased  dramatical- 
ly in  recent  yea^.  At  the  same  time,  /" 

'  significiant  improvements  in  agricul- 
tural productivity  have  reduced  the 
number  of  jobs  actually  available  on 
the ^  Nation  *s  farms.  During-the  last , 
two  decades,  employment  on  U.S. 
farms  and  ranches  has  declined  to 
only  half  its  former  levjcl.  Improved 
agricultural  technology  has  been 
among  the  factors  that  have  reduced 


employment  on  farms  and  created  a 
need  for  workers  with  agricultural 
skills  in  off-farm  occupations. 

Although  future  growth,  in  agricul- 
tural employment  will  be  in  off-farm 
occupations  and  industries,  about  2 
million  workers  still  will  be  needed  in 
basic  agricultural  production  in* 
1985.  This  statement  begins  with  a 
discussion  of  the  occupations  in  basic 
farm  production  and  the  factors  to 
consider  in  making  the  decision  to. 
farm.  Subsequent  sections  describe 
the,  increasing  variety  of  work  avail- 
able in  the  growth  sector  of  agricul- 
'ftire — off-farm  businesses,  occupa- 
tions, and  professions  utilizing 
agricultural  skills. 

Occupations  In  Farm  ^Production 

Farmers  and  farm  workers  ac- 
counted for  over  95  pfetrefi4.^f  all 
farm  employment-in  1976.  Although 
most  farmers  and  facm  workers  are 
engaged  in  growing  crops,  over  I  mil- 
lion raise  livestock.  Because  activity 
on  many  farms  is  seasonal,  sorti^ 
farm  employees  work  3  months  or 
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less  during  the  year.  This*  seasonality 
of  farm  production  enables  many 
small  farm  owners  hold  another 
job-  while  working  their  farms  part 
•  time.  » 
Although^  employment  on  most 
farms  is  limited  to  the  farm  operator 
and  one  or  two  family  workers  »or 
hired  employees,  large  farms  often 
have  100  full-time  workers  or  more. 
Some  of  these  are  in  nonfarm  occu- 
pations, such  as  ^uckdrivers,  sales 
representatives,  and  clerks. 

Farm  Operators.  Three  out  of  ev- 
ery four  farms  are  operated  by  an 
owner  or  tertijM  farmer  (D.O.T. 
409.181).' The  remainder  are  run  by 
hired  farm  managers  or  partners.  TJij 
specific  tasks  a  farm  operator  iifust 
do  are  determined  by  .the  type  of 
farm  he  or  she  runs,  but,  in  general, 
farmers  are  responsible  for  planning, 
tilling,  planting,  fertilizing,  cultivat-  . 
ing«  and  harvesting  crops.  Those  wHo 
raise  livestock  must  feed  and  care  for 
their  animals  and  keep  barns,  pens, 
milking  parlors,  and  other  farm 
buildings  clean.  Farmers  alsoC-pQr* 
form  various  other  tasks,  ran^ng 
from  setting  up  and  operating  ma- 
chinery to  erectifig'fcnces  and  sHdcis. 
The  size  of  (he  farm  bften  determiners 
which  of  these  tasks  operators  will 
handle  themsefves.  Operators  of 
large  farms  have  employees  do  much 
of  the  physical  work  that  small  farm 
operators  do  themselves. 

In  addition  to  the  physical  work 
that  farm  operators  must  do  or  ar* 
ranfte  to  have  done,  they  also  must 
malR'the  management  decisions  re- 
quired of  modern  ^agricultural  pro- 
duction. Farm  operator^  must  care- 
fully plan  xYit  combination  of  crop^' 
they  grow  so  that  if  the  price  of  one 
crop  goes  down  they  will  have  suffi- 
cient income  from  another  to  make 
up  for  it.  Also,  prices  of  crops  and 
livestock  change  from  one  month  to 
another,  and  farmers  who  plan  alKad< 
may  be  able  to  store  their  crops  or 
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 keep  their  livestock  to  take  advan- 
tage of  better  prices  later  in  the  year. 
.  Farm  operators  make  other  impor- 
tant management  decisions,  such  as 
determining  when  to  seed,  fertilize, 
cultivate,  and  harvest.  After  harvest- 
ing, they  make  sure  that  products  are 
packaged,  loaded,  and  delivered 
promptly  to  .market.  If  necessary, 
they. secure  loans  from  credit  agen/ 
cies  to  finance  the  purchase  of  ma- 
chinery, fertilizer,  livestock,  and 
feed.  They  also  keep  financial  rec- 
ords of  the  farm  operation,  and  train 
and  supervise  family  and  hired  work- 
ers in  the  ute  of  equipment  and  per- 
formance of  farm  chores. 

Tenant  farmers  rent  their  land.  Al- 
though they  often  manage  their  farm 
operations,  they  sometime^  consult 
the  land  owner  or  hire^  manager 
when  deciding  what/to  plant  or 
scheduling  the  harvest:  Tenant  farm- 
ers also  supervise  Uve  work  of  family 
and  hired  labored  Although  tenany 
farmers  generally  provide  their 
machinery,  U^stock,  seelct  ana  ferr 
tilizer,  und/tr  special  agreements  the 
land  own^  may  furpish  one  or  more 
of  theaef:  Most  tenant  farm  operators 
tumx^er  an  agreed-upon  percentage 
of/tne  crop  to  the  land  owner  for  the 
'11^  of  the  land.  Others  may  pay  a  flat 

/yearly  rent  to  the  land  owner. 

.Farm  laborers  and  farm  labor  su- 
pei^lsors.  Very  few  farms  today  can 
be  run  by  only  one, person.  In  1976, 
approyijjiately  975,Q0O -hired  work- 
ers, 340,000^  family  workers,  and 
"SO.OOcf.  farm  labor  supervisors  were 
e.m ployed  on  farms. 
yOn  many  farms,  especially  those 
tKat  rely  on  a  few  family  workers  or 
hired  employees,  farm  laborers  ^er- 

-  form  a' variety  of  duties.  For  exam- 
ple/arm(D.O.T.  421.883)  on 
a  farm  devoted  to  diversified  agricul- 
ture inay  care  for  livestock  and  crops 
as  well  as  maintain  structures  and 
equipment. 

Livestock  generally  require  a  great 
deal  of  attention  on  a ,  day-to-day 
basis.  Farm  hands  must  mix  feed  and 
additives,  and .  fill  feed  and  water 
troughs.  They  clean  barns  and  animal 
pens  and  check  livestock  regularly 
for  ysigns  of  disease  or  infection.  Of- 
ten farm  hands  must  vaccinate  live- 
stock, such  as  cattle  and  poultry, 
against  diseases  or  spray  them  with 
insecticides  to  protect  ajgainst  harm- 
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ful  parasites.  Also,  farm  hands  on 
dairy  farms  must  clean  and  milk  cows 
twice  a  day. 

In  contrast,  hands  on  crop  farms 
have  duties  that  vary  with  the  sea- 
sons. 

Before  seeding,  they  must  prepare 
the  soil  by  plowing,  harrowing,  and 
fertilizing.  Once  the  crops  are  par- 
tially grown,  they  cultivate  fields  to 
loosen  soil  and  reduce  the  number  of 
weeds.  Often,  crops  are  sprayed  to 
control  weeds,  harmful  insects,  and 
fungi.  Farm  hands  also  assist  in  har- 
vesting, and  storing,  packing,  and 
transporting  crops. 

Many  of  the  tasks  performed  by 
farm  hands  require  the  use  of  ma- 
chinery, such  as  milking  machines, 
hay  balers,  >and  cotton  pickers.  In  ad- 
dition to  setting  up  and  operating 
machinery,  hands  maintain  and  clean 
it  and  may  do  minor  repairs,  if  neces- 
sary. Also,  they  maintain  and  repair 
farm  structures,  including  barns, 
fences,  and  irrigatton  systems. 

Farm  hands  generally  perform 
some,  or  all,  of  these  duties  regard- 
less of  farm  location  or  what  crops 
are  gfown.  However,  many  types  of 
crops  require  special  attention.  For 
example,  a  farm  hand  working  in  an 
orchard  (D.O.T.  404.883)  may  have 
to  transplant  seedlings,  prune  ffuit 
trees,  thin  tm^riature  fruit  to  improve 
quality,  and  prop  up  overloaded 
branches. 

Other  farm  laborers  may  perform 
specialized  job  duties  depending  bir 
the  location  of  the  farm.  In  areas 
where  rain  is  insufficient,  .(rr/^fl/or^ 
(D.O.T.  422.887)  wateit^crops  by 
controlling  the  flow  of  water  from 
irrigation  ditches,  through  gates  or 
portholes,  to  the  fields.  They  also  op- 
erate portable  sprinkling  systems  that 
pump  water 'through  pipes  spread  on 
the  ground,  and  move  the  pipes  from 
dne  area  of  the  field  to  another. 

Farms  such  as  ^those  producing 
fruit  or  vegetables  often  need  a  large 
number  ^f  woqkers  to  harvest  their 
crops.  These  farms  employ  laborers 
with  more  specialized  job  duties.  For 
instance,  if  produce  is  packed  on  the 
farm  to  prepare  it  for  shipment,  then 
produce  sorters  (D.O.T.  529.687) 
and  produce  packers  (D.O.T. 
920.887)  will  be  employed.  Other 
laborers  may  spend  most  of  their 
time  operating  a  particular  piece  of 
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machinery.  Still  others  may  be  full- 

^Jpme  maintenance  workers. 

-^hen  many  workers  are  employed 
in  specializfed  'pis,fai^m  labor  supers 
visors  (D.O.T.  429.131)  are  nfeeded 
to  coprdinate  work^activities  such  as 

'  planting,  cultivating,  and  h^rves'ting. 
They  schedule  the  work  of  crews  and 
may'hire  additional  ti^nds,  especially 
danng  the  harvesting  season.  Farm 
labor  supervisors  also  teach  new  em- 
ployees how  to  use  machinery  and 
tools  and  keep  records  of  production 
and  crop  conditions.  (For  additional 
information  on  l^bprs|ipervisors,  see 
the  statement  on.  blue^^olf^r  worker 
supervisors,  eleswhere  in  the  Hand- 
book.) • 

Places  of  Employment 

Some  farm irtfn^  done  in  nearly 
every  county  in  ^he  United  States, 
but  more  than  one-third  of  all  farms 
are  in  the  follo^ring  States:  Texas,^ 
Missouri,  Iowa,  North  Carolina,  Illi- 
nois, Kentucky,  and  Tennessee. 
Thus,  employment  of  farm  operators 
is  concentrated  in  these  States.' 
Farms  in  some  of  these  States,  how- 
ever, are  smaller  on  the  average  tl)an 
those  in  otKer  areas  of  the  couAry, 
and  more  than  oile-third  of  all  farm, 
products  are  raised  in  Iowa,  Califor- 
nia, Texas,  Illinois,  and  Kansas. 

Often  the  topography  of  the  land 
and  the  clinlate  of  an  area  determine 
the  type  pMarming  that  is  done.  For 
exampreT wheat,  corn,  Snd  other  ; 
grains  afe  most  efficiently  . grown,  on 
large,  flat  farms  on  which  large  and 
sophisticated  machinery  can  be  best' 
used.  Thus,j^cse  crops  are  ideal  for 
the  Plains  States  of  Kansasi  Nebras- 
ka, Iowa,  and  Illinois.  Other  States  . 
such  as  Wisconsin,  Minnesota,  and 
New  York  have  rolling  hills,  suffi- 
cient rainfall  to  provide  good  pas- 
tures, and  denser  populations,  and 
thus' smaller  farms  that  are  ideal  for 
grazing  dairy  herds.  Clifhate  is  the 
main  reason  why  crops  which  require 
longer  growing  seasons,  such  as  cot- 
ton, tobacco,.and  peanuts,  are  grown 
chiefly  in  the  South. 

About  three-fifths  of  all  farmers 
and  farm  workers  are  employed  rais- 
ing crops;  the  remainder  raise  cattle, 
hogs,  sheep,  and  poultry. 

Raising  fruits  and^  vegetables, 
which  must  be  picked  and  packaged 
by  hand,  generally  requires  a  large 
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.  number  of  employees  during  the  har- 
vesting season.  Thus  many  hired  la-  ' 
borers  work  on  these  farms  on  a  se^ 
sonal  basis.  About  one-half  of  all 
commercial  vegetables  grown  in  the 
United  States  are  produced  in  Cali- 
fornia, and  large^  amounts  of  fruits 
and  vegetables  also  are  grown  in  Tex- 
as and  Florida.  Two-fifths  of  all  farm 
labor  supervisors  and  one-third  of  all 
hired  farm  laborers  ace  employed  in 
these  three  States. 

Much  of  the  work  on  farms  that 
produce  animals  and  dairy  products 
is  on  a  day-to-day  basis,  so  these  - 
farms  often  rely  on  the  farm  operatoc 
and  several  unpaid  family  laborers  to 

.  do  most  of  the  work.  Unpaid  family 
workers  and  farm  operators  also  pro- 
vide most  of  the  labor  on  farms  that 
produce  crops,  such  as  wheat,  corn, 
or  cotton,  that  can  be  machine  har- 
vested and  4)ackaged  without  dam- 
age. Therefore,  only  a  stnall  number 
of  hired  farm  laborers  and  almost  no 
farm  labor  supervisors  are  Employed 
in  the  regions  that  produce  these 
farm  prodfyrts. 

Training,  Other  QuaiificatiorVsT 
and  Advancement 

Modern  farming  is  very  costly  and 
usually  requires  a  large  initial  invest- 
ment. The  prices  of  farmland,  fertil- 
izer, hybrid  seeds,  and  other  resourc- 
es i^e^ded  by  farmers  have  risen' 
.  dramatically  -over  the  pagkt  decade.* 
'  Alsor  •more  expensive  machinery  is^' 
needed  today  to  farm  efficiently.  To 
obtain  the  financing  necessary  to  get 
started  in.  farming,  prospective  farm- 
ers must  be  able  to  show  that  they*  are 
well  trained  and  knowledgeable  in 
their  field. 

Grdwing  up  on  a  family  farm  and  * 
participating  in  farming  programs  for 
young  people,  such  as  the  Future 
Farmers  of  America  or  the  4-H 
Clubs,  is  still  an  important  source  of 
training  for  tomorrow's  farmers. 
However*  because  6f  the  complex- 
ities of  modern  scientific  farming  and 
the  need  to  keep  up  with  advances  in 
farming  methods,  an  increasing  num- 
ber of  young  farmers  find  it  desirable 
to  receive  additional  training  at  a  2- 
or  4-year  college  of  agriculture.  Also, 
a  degree  in  agriculture  is  almost  es- 
sential for  persons  who  wish  to  farm 
but  who  have  not  had  the  advantage 


of  living  or  working  on  a  farm  In  their 
youth. 

Most  colleges  of  agriculture  offer 
^  major  programs  of  study  in  areas 
such  as  dairy  science,  crop  science, 
agricultural  economies,  horticulture, 
and  animal  science.  Also,  colleges 
usually  offer  special  programs  of 
study  concerning  products  that  are 
important  to  the  area  in  which  they 
are  located,  such  as  grain  science 
programs  at  colleges  in  the  Plains 
States. 

In  addition  to  the  knowldll^e  of 
agricultural  practices  that  farming 
requires,  a  wide  variety  of  building, 
maintenance,  and  business  skills  of- 
ten are  needed  on  farms.  On  corpo- 
rate farms  and  on  large,  established, 
family  farms,  there"may  be  many 
workers,  each  supplying  a  particular 
skill.  However,  beginning  farmers 
may  wish  to  supply  as  much  labor  as 
possible  to  the  operation  of  the  farm 
in^der  to  hold  down,  costs,  so  it 
often  is  helpful  for  them  to  have 
these  other  skills.  T)he  carpentr-y 
skills  needed  to  erect  or  repair  fences 
and  farm  buildings  may  be  learned  in 
courses  at  vocational  schools,  as  can 
farm  machinery  maintenance  and  re- 
pair. Sound  business  practices  can  be 
learned  through  high  schdol  courses 
jn  bobkkeeping,  and  the  lufowledge 
of  financial  management,  account- 
ing, and  tax  accounting  that  is  almost 
essential  to  today's  farmer  can  be  ob- 
tailftd  though  college  courses. 

In  contrast  to  the  extensive  and 
yaried  training  needed  to  be  a  farm 
operator,  most  farm  laborers,  such  as 
iield  and  livestock  workers  and  pack- 

*  inghouse  workers,  learn  their^j<ros  in 
a  matter  of  hours  on  the  iarm  and 

'require  little  or  no  outsida  training. 

^Some  farm  laborers  on  large  farms 
perform  more  specialized  j^s,  such 
as  machine  operator,  for  which  limit- 
ed experience  may  be  helpful,  but 
previous  experience  and  training  are 
riot  necessary. 

Farm  laborers  and  farm  operators 
should  be  in  excellent  physical  condi- 
tion. Physical  stamina  and  strength 
are  important  to  farm  workers,  since 
they  must  often  work  long  days  on 
their  feet  or  stooped  over  under  the 
hot  sun;  and  they  may  be  required  to 
lift  and  carry  heavy  objecj^,  such  as 
hay  bales,  or  to  restrain  animals. 

Over  1.5  million  acres  of  farmland 
in  the  United  States  are  lost  each 


/year  to  suburbanization,  and  in  many 
J  areas  of  the  country  farmland  for  sale 
^  is  scarce. 'The  scarcity  of  available 
land  and  the  large  cost  of  getting 
'  started  in  farming,  may  make  it  nec- 
essary for  a  beginning  farmer  to  s^rt 
out  as  a  hired  hand^n  a  nearby^rm, 
or  as  a  tenant  farmer  for  a  land  own- 
er who  supplies  the  machinery,  seed, 
and  fertilizer  in  return  for  a  percent- 
age of  the  crop.  Hired  hands  and  ten- 
ant farmers  may  later  find  jobs,  as 
farm  managers  or  one'  day  becofne 
owners  of  their  own  farms. 

Opportunities  for  advancement  for 
farm  laborers  are  very  limited;  how- 
ever, they  may  advance  to  become 
farm  labor  supervisors  and  a  few  may 
h^ve  the  opportunity  to  become 
working  farm, managers,  tenant  farm- 
ers,  or  to  one  day  own  their  own 
farms.  ^  ■ 

Making  the  Decision  to  Farm 

Farming  may  be  the  ideal  career 
for  people  who  enjoy  working  out- 
doors and  being  their  own  bosses. 
The  desire  to  live  in  a  rural  area, 
away  Jroip  urban  congestion,  also 
may  be  an  important  consideration  in 
choosing  farming  as  an  occupation. 
However,  farm injg  is  a  very  demand- 
ing career,  and  only  persons  with  a 
great  deal  of  initiative  and  a  sense  of 
responsibility  can  expect  to  be  suc- 
cessful. 

Farmers  often  must  wpric  long 
hours.  A  6-  or  7-day  .workweek  is 
commdn  during  busy  seasons  and  is 
the  rule  on  certain  types  of  farms, 
siich  as  dairy  and  livestock  farms. 
Farmers  should  be  willing  to  try  new 
processes  and  adapt  <^  to  constantly 
changing  technologies  to  pr  )duce 

✓ heir  crops  or  raise  their  liv<  stock 
more  efficiently.-  Farmers  alSlWmust 
have  enough  technical  knowledge  of 
crops  and  growing  conditions  and 
plant  and  animal  diseases  to  be  able 
to  make  decisions  that  insure  the 
sucessful  operation  of  their  farms. 
They  also  must  have  the  managerial 
skills  necessary  to  organize  and  oper- 
ate a  business.  Mechanical  aptitjiiide 
and  the  ability  to  work  with  tools  of 
all  kinds  d^so  are  valuable  skills  for 
the  operatoLi)f  a  small  farm  who' of- 
ten must  maintain  and  repair  ma- 
chinery or  farm  structures.  A  basic 
knowledge  jof  accounting  and  book- 
keeping jeTan  be  helpful  in  keeping 
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financial  records,  and  a  knowledge  of 
•credit  sources  is  essential. 

Both  the  average  size  of  f^rms  and 
the  pri.9e  of  farmland  have  increased 
greatlyin  recent  years,  thus, consider- 
ably raisiiig-the  cost  of  buying-a  farm. 
Therefore^  yoiing  people  interested 
in  farming  may  wish  to  start  by  farm- 
ing -part  of  a  relative's  farm  or  by 
leasing  land  from  an  absentee  owner. 
However,  even  if  the  beginning  farm- 
er "does  not  purchase  land  and  build- 
ings, financing  is  generally  necessary 
'  to  purchase  livestock,  seed,  feed,  fer- 
tilizer, and  machinery. 

The  l^ederal  Land  Bank  is  the  larg- 
est source  of  credit  for  farmers.  In 
additioji,  many  commercial  banks 
and  savings  and  loan  institutions,  es- 
pecially those  in  rural  areas,  and 
many  life  insurance  companies,  ex- 
tend credft  to  farmers.  Also,  the 
Farmers  Home'  Admin istratijpti  ex-— 
tends  credit  for  purchasing  farnis  and 
paying  for  yearly  operating  costs  to 
people  who  have  been  unable  to  ob- 
tain loans  from  any  other  source. 

Employment  Outlook 

Employment  in  the  agriculture  in- 
dustry is  expected  to  continue  to  de- 
cline throjjgh  the  mid-1980's,  as  the 
trend  toward  fewer  but  larger  farms 
continues.  Fe^ier  farms  means  fewer 
farm  operator^  and  as  farms  ^)ecome 
larger,  the  addi|K>nal  use  of  more  and 


larger  nwchinery  makes  it  unneces- 
sary ta.  hirp  piore  farm  laborers. 

Beginning  farmers  wjio  wish  to 
grow  crops  such  as  grain  crops  or 
cotton,  which  often^are  profitably 
produced  on  farms  of  1 ,000  acres  hr 
larger,^will  find  extremely  limited  op- 
portunities, since  farms  of  this  size 
rarely  are  available  for  purchase,  and 
those  that  are  cost  a  great  deal.  Be- 
ginning farmers^ould  find  more  op- 
portunities to  get  started  in  a  type  of 
specialty  farming  that  requires  less 
land,  and  in  which^they  have  an  ex- 
pertise. For  e^^ample,  a  successful 
family  dairy  farm  may  require  only 
100-160  acres  of  pasture  and  crop- 
land. Specialty  crops  sik:h  as  toma- 
toes, strawberries,  or  watermelons 
may  be  profitably  grown  on  even 
smaller  farms  usislg^ntensified  faiin- 
ing  methods. 
— Opportunities  for  beginning  farm- 
ers may  be,  best  in  rur^al  areas  in  the 
Eastern  and  S.outhern  regions'where 
there  are  many  small  farms.  How- 
ever, many  farms  on  the  fringes  of 
metropolitan  areas  jn  ^these  regions 
are  being  lost  each  year, to  suburban- 
ization, and  thus  the  price  of  this 
farmland  should  ^^ontinue  to  in- 
crease. 

Employment  of  farm  laborers  will  ' 
decline  as  the  number  of  farms  de-  * 
clines  and  as  machinery  replaces 
much  of  the  work  that  laborers  now 
do.  For  example,  an  improved  hybrid 
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Even  ^though  farm  output  has  increased  by  50  percent 
since  1990,  employpfient  has  been  cut  in  half  and  is 
expected  to  continue  to  decline 
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tomato  has  been  developed  that  has 
hard  skin  and  can  be  machine  har- 
vested without  damaging  the  toma- 
toes. Now  one  machine  can  do  the 
harvesting^  work  that  formerly  re- 
quired many  han^  laborers.  ^   *  ^ 

As  th^cost  jof  farming  increases,  ' 
fewer,  individuals  will  be  able  to  af- 
ford the  initial  1n\(estment  needed  tOr 
get  started  in  fanning,  and  the  num- 
-ber  of  large  corporate  and  partner- 
ship farms  that  employ  more  workers 
per  farm  will  increase.  Since\these 
types  of  farms  usually  are  operated 
by  farm  managers,  employment  of 
f^rm  mana^^s  is  ej^^ected  to  in< 
cpea$&  abou^t  as  fast  as  the  average 
for  all  occupations  through  the  mid- 
1980's,  and  beginniivg  farmers  may 
find  opportunities  iip  this  field. 

,  Earmngs  and  Working 
Conditions 

No  information  is  currently  avail-  ^ 
able  ,on  the  average  earnings  of  farm 
operators.  Earnings  of  farm  opera- 
tors vary  greatly  from  year  to  year 
and  by  typie  and  size  of  farm.  Prices 
of  many  farm  products  fluctuate 
greatly  depending  on  weather  condi- 
tions which  determine  the  amount 
and  quality  of  products  that  ai^  pro- 
duced. A  fai'm  t()at  shows  aUarge 
profit  in  one  year  may  show  a  loss  in 
the  following  year. 

Farm  'laborers  are  generally  among 
the  lowest  paid  workers;  in  1^76 
average  hourly  earning^  of  all  hlri^d 
'farm  \|'orkers  were  only  $2.66.  In 
companion,  average  hourly  earnings 
of  all  production  workers  in  private 
nonagricultural  industries  were 
$4.87  in  the  same  year.  Average 
wage  rates  for^  hired  farm  workers 
ranged  from  $2.47  an  hour  for  field 
and  livestock  workers  to  $4.39  an 
hour  for  farm  labor  supervisors.  In 
general,  workers  paid  on  a  piece-rate 
basis  earned  more  than  those  who 
received  a  straight  hourly  wage.^  In 
addition  to  their  wages,  some  hired 
farm  workers  receive  room  and 
board  allowances;  however,  almost 
nc\  farm  workers  receive  benefits 
such  as  paid  vacations,  sick  leave,  or 
health  benefits. 

Many  . types  of  agriculture  are  very 
seasonal  in  nature  and  many  farm 
operators  and  farm  laborers  on  crop 
farms  may  have  to  work  from  sunup 
to  sundown  during  the  planting  and 
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harvesting  seasons.  Farm  workers  of- 
ten work  fewer  than'6  to  7  months  a 
year  on  the  farm,  and,  while  many 
caii  find  off-farm  ^enllplpyinent,  oth- 
err'are  ofte)i  unable' to  find  outside 
employment' during  the  winter 
months./  >  *  ,  *  ^ 

bn*farms  on  which  animals  are 
raised  for  meat  or  dairy  prpducts,;the 
work  is  distributed  more  Evenly 
thrpughout  the  year.  However,  these 
farms  .cannot  be  left  unattended 
since  aniiltals  must  be  fed  and  wa- 
terMv  regularly,  and  cows  must  be. 
milked  twice  daily.  Owners  and  op- 
erators pf  these  farms  may  rarely  get 
the  chance  to  travel.  ^ 

many  people,  living  on^^,iitffm 
or  iiK^  rural  area  is  an  attractive  al- 
temativBtcr  the  fast-pacedvlife  of  a 
-  metropolitan^area.  However,  farm 
work  can  be  extremely  hazardous. 
Each  year  ip any  farm  workers  suffer 
debilitating  injuries  from  farm  ma- 
chinery.. Also,  farm  workers  are  sub- 
ject to  illnesses  a^d  diseases  from 
handling  and  breathing  in  dangerous 
pesticides  and  chemicals  and  from 
'handling  crops  that  have  been 
sprayed  with  insecticides.  In  addition 
to  these  problems,  health  care  in  ru- 
bral areas  sometimes  is.  inadequate  or 
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too  expensive  to  mpet  the  needs -of 
farm  workers.-^  ^ 

Many  farm  laborers,^  especially; 
those  in  California,  are  represented 
by  the  United  Farm>^orkers  Umon 
(UF.W),  and  others  aW  represen%d 
by  the  International  Brotherhood  of 
Teaixisters,  Chauffeurs,  Warehouse- 
meif,*and  Helpers,  Many  of  them  ar^ 
mei]Abers  of  local  and  regiona^coop- 
eratives  that  enable  them^io  reduce  • 
the  cost^t  their  supplie/and  also  to 
market  their  pjpducts.  . 

Agricultural  Service  Occupations 

The  agrfeult^ral  service's  industry 
offers  careers'in  hundreds  of  occupa- 
tions, many  requiring  specialized 
skills  or  the  ability  to  operate  farm, 
equipment.  In  1976,  approximately 
250,000  people  provided  Crop  and 
anin\al  services  to  farjners  and  farm 
cooperatives.  Most  worked  for  small 
companies  or  were  self-employed. 
Although.about  half  of  these  people 
are  employed  as  IKborers,  mdny  oth- 
ers work  in  professional  occupations, 
such  as^ veterinarians  or  agricultural 
scientists.  OtHers  work  as  managers, 
agricultural  techilicians,  writers,  me- 
ehanics,  madhine  operatives,  clerks, 
and  secretaries.  \ 
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Many  occupations  in  the  agricul-. 

-  tural  services  indOstry  arc  wellrsuited 
to  individuals  who  enjoy "worKing  ,  - 
withranimals.  These  occupations  vary 

/greatly  in  skill  requirements,  from 
professions  requiring  c&Ue^e  training 
to  jobs  that  nnty  be  learned  in  a  j^w  ^ 
days'or  by  merely  growing  up  on  a  •  _ 
farm  and  observing  the  tasks  being 
performed,^  ^ 

Veterinarians    (D.O.T.  073.081) 
provide  health  care  services  to  live- 
stock and  small  pets.  They  inspect 
livestock  at  publicustdckyards  and  at 
points  of  entry  into  the  United  States 
to  keep  diseased  animals  out  of  the 
country  and  prevent  the  spread  of 
disease.  They  also  administer  tests  . 
for  animal  dfseases,  conduct  pro-  . 
grams  for  disease  eradication,  and 
c&rry  ouj  resegirch  to  develop  vaffc-- 
cities  for  disease  con trol?X  Veterinar- 
ians are  cli$bussed  in  more  detail  else*^ 
where  in  the  Handbook.)  Animal 
breeders  (D.O.T.  41 9.1«l)^use«lheir 
knowledge  of  genetics  and  ranch  or 

.  dairy  managemerit  to  develop  im- ' 
proved  breeds  of  Snimals  that  will  be 
more  productive.  They- conduct  tests  . 
,on  new  .Jkii-eeds  of  livestock  to  deter- 
mine growth  rates  for  beef  cattle  and 
milk  producJi^)n  for  dairy  cattle. 
Breeders  also  maintain  records  t>n 
offspring  of  new  Veeds*  with  an  ani- 
mal breeding  association  or  on  tl^eir 
own.  Auificial'breeiing  techniciqns 
(DX).T.  467.384)*  and  artificial  in- 
seminators  (D.O.T. -467.384)  collect  ' 
semen  from  male  livestock  such  as 
bulls  and  rams,  and  artificially  im^* 
pregnate  cows,  and  ewefs.  ^Thdse 
workers  may  b^  employed  by  animal 
breeding  associations  or  by  artificial 
breeding  distributors  (D.O.T. 
180.168')  who  manage  insemination 
distributorships. 

Several  occupations  in  livestock 
services  may  be  learned  more  easily  . 
Cow  testers  employed  by  dairy  herd 
improvement  associations  travel 
from  farm  to  farm  to  test  the  milk 
from  each  cow.  in  a  herd  for  acidity 
and  butterfat  conten  t  and 'record  the 
results.  Cattle  dehorners  remove  the 
horns  from  cattle  to  prevent  injuries 
to  other'  animals  in  the  herd,  and* 
often  provide  castrating  and  vaccina- 
ting services,  as  well.  Poultry  hatch* 
^ries  employ  several  types  of  animal 
caretakers  to  vacc^jrate  poultry, 
place  eggs  on  tra^ain  incubators,  and  y 
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care  for  bajby.  chicks  being  used  in 
experimental  tests.  ^  " 

In  addition  to  workers  who  supply 
animal  services,  others  provide  cus- 
tom crop  services  or  other  general 
crop  services,  often  on  a  contract  ba- 
sis. Although  most  crop  services  are 
provided  by  self-employed  individ- 
uals, or  %hall  businesses  with  10  or 
fewer  employees,  larger  service  busi- 
nesses employ  people  with  profes- 
sional and,  technical  skills,  as  well  as 
laborers  and  machine  operators.  Pro- 
fessional managers  are  needed  to  di- 
rect the  work  of  employees^as  well  as 
manage  the  business.  Also,  profes- 
sional farm  managers,  who  are  gener- 
ally college  trained,  provide  farm 
management  services  to  absentee 
land  owners  and  their  tenants,  '^hey 
schedule  the  plowing,  fertilizing, 
planting,  cultivating,  and  harvesting 
of  fields,  and  the  marketing  of  crops 
and  livestock.  Often  they  work  for 
businesses  which  specialize  in  sup- 
plying these  services;  however,  spme 
are  self-employed. 

Other  .occupations  in  this  field  re- 
quire technical. ^kills  or  specialized 
equipment,  but  can  be  learned 
through  technical  training,  on-the- 
job  training,  or  ^training  in  another 
job.  For  example,  agricultural  pilots 
(D.O.T.  196.283)  an«i  their  assistants 
mix  agricultural  chemicals  and  apply 
them«  while  flying  airplanes  ""or  heli- 
copters over  fields  at  low  altitudes. 
They  also  seed  an  increasing  numj^er 
of  fields  from  the  air.  Also,  some  air- 
plane mechanics  are  employed  to  re-[j  U.S 
pair  and  maintain  agricultural  air- 
craft. 

In  contrast  to  those  occupations 
that  require  professional  or  technical 
training,  farm  service 'laborers  work 
in  occupations  that  may  be  ente^red. 
merely  by  having  the  necesslary 
equipment  or  by  being  familiar  with 
farm  operations.  For  example,  grain 
elevator  Operators  who  have  grain 
drying  equipment  may  provide  grain 
drying  and  storage  services,  and  agri- 
cultural chemical  dealers  may  pro- 
vide fertilizer  hauling  and.  spreading 
and  crop  dusting  services.  Sometimes 
farmers  with  special  equipment  sup- 
plement their  incomes  by  providing' 
corn  shelling, 'ha^  baling,  threshing, 
or  other  services  tb  farmers  in.  their 
area.  Employees  of  seasonal  service 
businesses  often  must  work  long 
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hours  ancy6  or  7  days  a  week  during  fieldvthose  that  best  represent  the 
the  busy  ieason.  different  types  of  work  available.  See 

Farm  labor  contractors  and  crew  the  **Sources  of  Additional  Itiforma- 
leaders  also  require  no  special  train? — tion"  pdrtfon  of  this  statiement  for  a. 


ing.  However,  they  must  establish 
contacts  with  faVmers  and  farm  man^-' 
agers  to  whom  they  supply  farm  la- 
borers, especially  harvest  laborers, 
on  a  contract  basis  at  speuvimed  tinles 
of  the  year.  (Farm  laborers  employed 
by  contractors  and  crew  leaders  re- 
ceive better  social  security  coverage 
by  having  only  one  employer). 

^Sources  of  Additional 
In^formatlon 

The  most  significant  sotirces  of  in- 
formation and  guidance  available  to 
farmers  are  the  service  provided  by 
the  land-grant  colleges  and  universi- 
ties and  the  U.S.  Department  of  Agri- 
culture, Washington,  D.C.  2025(X. 
These  se^rvices  include  research,  pub- 
lication, teaching,  and  extension 
work.  The  county  agricultural  agent 
is  often  the  best  contact  for  thef 
young.^erson  seeking  advice  and  as- 
sistance in  farming.  The  Farmers' 
Home  Administration  system  of  su- 
pervised credit  is  one  example  of 
credit  facilities  combined  with  a  form 
of  extension  teaching.  Organized 
groups,  such  as  the  Future  Farmers 
of  America  and  the  4-H  Clubs,  also 


guide  to  other  materials  on  speqific 
agribusiness  jobs. 

Professional  and  Technical  Occu- 
pations In  Agribusiness.  One  of  the 
oldest  areas  of  professional  work  in 
agribusiness  involves  collecting; 
compiling,  and  analyziiig  data. 
Workers  in  these  jobs  have  titles  that 
reflect  the  particular  setting  in  which 
they  are^employed;  most  are  agricul? 
tural  accountants,  marketing  special- 
ists, and'^agricultural  economists  or 
statisticians. 

Agricultural  accountants  priepar^ 
,and  analyze  financial  reports  that 
managers  u^  to. make  important  de- 
cisions. They  may  specialize  in  tax 
matters,  such  . as  preparing  income 
tax  forms  and  ^advising  farm  manag- 
ers and  operators  about  the  tax  ad- 
vantages and  disadvantages  of  busi- 
ness'decisions.  Accountants 
employed  by  hardware  and^farm  sup 
ply  retail  businesses,  such  as  dai 
equipment  stores  and  farm  machi 
ery  stores,  often  need  a  knowledge  of 
agriculture  to  perform  their  jobs. 

Agricultural  marketing  specialists 
survey  wholesalers,  retailers,  and 
consumers;  analyze  data  on* products 


iry  / 
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furnish  valuable  training  to  young ^ and        ;  and  prepare  sales  forecasts 


farm  people. 

For  information  about  opportuni- 
ties in  otf-farm  Activities,  contj^ct  in- 
dividual colleges  of  agriculture  or  the 
Department  of  Agriculture, 
Washington,  D.C.  20250.  i 

Jobs  In  AgrlbuslnMs 

i^ribusiness  occupations,  broadly 
speaking,  are  those  in  off-farm  set- 
tings^  that  demand  agricultural 
knowledge  or  skills.  Some  can  be 
learned  in^  few  days  by  persons  who 
have  l^ed  or  worked  in  rural  areas  or 
on  farms.  Others  require  training  in 
^'technical  schools,  junior  colleges, 
colleges  and  universities,  from  a  few 
months  duration  to  as  long  as  several 
years.  Although  all  industries  o^r 
some  agribusiness  jobs,  they  tend  tby 
be  cdncentrated  in  the  manufactur- 
ing, trade,  agricultural  services,  and 
government,  sectors. 

Since  agribusiness  occupations  are 
so  varied  and  numerous,  this  section 
deals  only  with  selected  jobs  in  the 


that  businesses  use  to  make  decisions 
relating  to  product  design  and  adver- 
tisinig.  The  results  of  their  research 
are  used  by  food  processing  compa-^ 
nies  to  create  food  products  that  con- 
sumers will  buy,  and  by^agricultufal 
suppliers  ^to  develop  products  for 
agribusiness  and  industrial  firms. 
Marketing  specialists  also  work  for 
commodity  brokerage  firms,  farm  or-  • 
ganizations,  cooperative  marketing 
and  purchasing  oi-ganizations,  and 
research  division's  of  the  Federal 
Government.  %• 

Agricultural  economists  (D.O.T. 
.050.088)  deal  with  problems  related 
to  production,  financing,  pricing,  and 
marketing  of  farm  prpcjucts.  They 
provide  information  to  policymakers, 
agribusinesses,  farmers,  and  other 
sectors  of  the  agriculture  industry. 
Many  work  for  the  U.S.  Department 
of  Agriculture,  developing  cost- 
benefit  analyses  for  evaluating  farm 
programs  at  the  national,  State,  and 
local  levels.  As  part  of  their  analysis. 
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economists  ^  study  '  the  effects  of 
mechanization  and  technological  ad- 
vances, for.  example,  on  the  supply 
'  of  and  demand  for  farm  products  and 
the  resulting  impact  on  costs  and 
prices.  Others  work  for  farm  lending 
institutions,  such  as  rural  banks.  The 
Farmers  Home  Administration,  The 
Federal  Land  Bank,  and  insurance 
'  .companies  that  make  lolms  to  farm- 
ers, determining  the  feasibility  of 
loan  programs  and  individual  loans. 
Many  agricultural  economists  also 
work  for  busine^es  which  manufac- 
tuire  products  and  provide  services 
for  farmers,  such  as  fai[m  equipment. 
Still  others  work  for  agribusiness 
firms  that  market  agricultural  prod- 
ucts at  both  retail  and  wholesale  lev- 
els. Agricultural  ^onogfnists  who 
have  advanced  degrees  may  teach- at 
colleges  and  universities*  There  also 
are  opportunities  foV  agricultural 
economists  iit  the  Foreign  Service, 
conducting  research  to  imprt>ve  the 
pi'bductivity  of  agriculture  aboard.' 

A  more  recent,  but  expanding, 
field  in  agriculture  is  agricultural' 
communications.  Persons  employed 
in  this  area  perform  the  vital  job  of 
keeping  farmers,  consumers,  and, 
others  concerned  with  the  agricul- 
ture industry  abreast  of  current  de- 
velopments in  fann  technology,  re- 
search, and^  consumer  products. 
Crop  reporters  and  market  news  re- 
porters are  employed  by  the  U.S.  De- 
:  partment  of  Agriculture  ii;)rfield  offic- 
'  es  throughout  the  United  States. 
Crop  reporters  gather  information  on 
crop  production  throughout  the 
growing  season.  Market  hews,  report- 
ers collect  information  on  the  move- 
ment of  prokiuce  from  the  farm  to  the 
market.  ( 

Other  agricultural  journalists,  such 
as  reporters  and  editors,  collect  farm 
news  and  data  for  publication  in  farm 
journals,  magazines,  bulletins,  and 
for  broadcast.  Some  may  have  }db 
titles;  si*:h  ais  livestock  editor,  that 
teflect  their  area  of  special  knowl- 
edge.Agncultural  journalists  also  are 
employed  as  farm  directors  for  radio 
and  television  broadcast  stations  in 


609 


op  advertisements  and  public 
relations  bulletins. 

Agricultural  education  is  an  im- 
portant and  growing  area  of  employ-- 
ment  of  professional  workers  in  the 
field  of  agriculture.  Beca^use  'of  ^e 
constant  cfi^ges  In  produbtia»-^o- 
cesses  and  technological  innovations 
in  farming,  teachers  are  a  vital  link 
Between  agricultural  researjphers  and 
future  farmers.  School  teachirs 
(D.O.T.  091.228)  in  vocational  sfe"- 
cultur^^instruct  secondary  school 
and  adult  education  classes  in  fariiri 
management,  agricultural  produc- 
tion, agricultural  supplies  and  servic- 
es, operation  and  repair^of  farm 
equiprfient  and  structures,  inspection 
and  pJrocessing  of  farm  products,  and 
orjiamental  horticulture.  An  increas- 
ing number  of  ^-year  programs  that 
require 'trained  educators  are  taught' 
at  junior  colleges.  Colleges  and  uni- 
versities employ  many  agricultural 
professors  4to  teach  as  well  as  to  do 
research  and  publish  their  findings. 

Cooperative  extension  service  work- 
ers (P.O.T.  096.128)  also  do  educa- 
tionafwork  in  fields  such  as  agricul- 
tural  produc.tion  and  home 
economics  and  may  conduct  agricul- 
tural educational  programs  through 
youth  groups  such  as  the  4-H  Clubs. 

Another  very  important  area  of 
agriculture  involves  scientists  who 
conduct  research  vital  to  the  devel- 
opment of  more  productive  plants 
and  animals,  and  better  food  prod- 
ucts for'  consumers.  Although  agri- 
cultural researchers  are  employed  in 
almost  *aH  sectors  of  the  economy, 
the  largest  concentrations  are  in  gov- 
ernment agencies.  The  U.S.  Depart- 
ment of  Agriculture  employs,  re- 
searchers in  various  parts  of  the 
country,  including  Washington, 
D.C;.,  the  Agricultural  Research  Cen- 
ter at  Beltsville,  Md.,  and  at  land 
grant  colleges.  State  agricultural,  ex- 
periment stations  employ  research- 
ers, as  do  other  government  agencies 
such  as  the  Food  and  Drug  Adminis- 
traticm.  Still  other  agricultural  scien- 
tists do  research  at  private  colleges 
or  for  agribusiness  firms,  such  as 
>^  food  processors,  fertilizer  and  agri-. 
farming  areas  to  report  on  prices,  ^cultural  chemical  manufacturers. 


sales,  crop  conditions,  and  other  ag- 
ricultural information  of  importance 
to  faith  residents.  Still  others  are  em- 
ployed in  comnMi^cations  depart- 
ments of  agribusiness  firms  to  devel- 


and  manufacturers  of  feed,  seed,  and 
farm  equipment. 

The  following  list  of  occupations  is 
not  complete,  but  is  a  representative 
sample  of  agricultural  researchers. 


Many  of^  these  occupations 
cussed  in  more  detair  elsewhere  in 
the (see  index).     .  # 

Agronomists  (P.O.T.  040.081) 
conduct  experiments  in  field  crop  ^ 
problems  and  develop  new  melhods 
of  growing  crops  to  make  farming  *' 
more  efficient,  obtain  higher 'yields! 
and  ^improve  qualfty.  They  study 
methods  of  planting,  cultivating,  and 
harvesting  field  crops  such  as  cereals, 
grains,  legumes,  grasses,  cotton,  and 
tobacco.  They  also  study  the  effect  of 
various  climates  on  crop  production. 

Plant  pathologists  (D.O.T. 
041.081)  study  the  causes  of  plant 
djseases  to  develop  njethods  to  con- 
trol noxious  w^eds,  insect  pests,  and 
planf  diseases. 


r 


Plant  physiologists  (D.O.T. 
041.081)  study  the  structure  of 
plants  and  factors  which  affect  their 
growth,  such  as  respiration,  metabo- 
lism, and  reproduction.  They  also  are 
concerned  with  m*ethods  of  improv- 
ing the  storage  lif^of  frui^s  and  vege- 
tables. 

Geneticists  (D.O.T.  041.081)  try  . 
to  develop  strains,  varieties,  breeds, 
dnd  hybrids  of  plants  and  animals 
that  are  better  suited  than  those  pres- 
ently available  for  the  production  of 
food  and  fiber. 

Mlf^mBtologists  (D.O.T.  04 1 .08 1 ) 
study  bacteria  and  other  microorga- 
nisms to  better  understand  their  rela-  . 
tion  to  human,  plant,  and  animal^ 
health,  and  le^  how  these  microor^ 
ganisms  function  in  the  production  of 
vitamins,  antibiotics,  amino  acids,  al- 
cohols, and  sugars. 

Animal  physiologists  (D.O.T. 
041.081)  study  the  functions  of  var- 
ious parts  of  the  bodies  of  livestock. 

Animal  scientists  (D.O.t'!  040.08 1 )  ; 
are  concerned  with  production  and 
management'  of  fanti  apimals.  They 
conduct  research  in  the  selectuSn, 
breeding,  feeding,  and  markeU|(g  of 
farm  animals  and  develop  iipproved 
methods  of  housing,  sanitation,  and 
parasite  and  disease  control.  Some 
are  called  animal  nutritionists,  and 
specialize  in  finding  feed  require- 
"  ments  that  will  maximize  production 
and  develJjjwng  new  livestock  aAd.; 
poultry  feeds. ' 

I  -  • 
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Entomologists  (D.O.T.  041.081) 
study  benerficial  and  harmful  insects. 
^They  identify  the  populations  and 
distributions  of  insects  that  ii^ure  ag- 
ricultural products  during  growth, 
shipping,  storage,  processing,  and 
distribution.. Their  reseacch.is^direct-i. 
ed  toward  finding  ways  to  control 
harmful  insects  and  manage  benefi- 
cial ones.  ,    . . 

Hi^nan  nutritionists  (D.O.T. 
•  077>1 28)  study  the  means  by  >yhich 
the  body  utilizes  foods  and  niltneiits, 
and  their  relation  to  health  and  dis- 
ease. They  also  study  social,  econom- 
ic»  and  cultural  aspects  of  food  to 
determine  how  the  diets  of  people 
may  be  improved. 

Seed  analysts  (D.O.T.  040.381) 
conduct  tests  on  samples  of  seeds  to 
determine  their  rate  of  germination, 
purity,  and  n6xious  weed  content. 

Agricultural  chemists  (D.O.T. 
022.081)  cortauct  research  to  im- 
prove crop  vield  and  promote  soil 
conservation.  They^develop  chemical 
compounds  for  use  in  controlling  in- 
sects, weeds,  fungi,  and  rodents. 
They  also  i>erform  experiments  to 
determine  proper  usage  of  fertilisers 
and  investigate  the  problems  of  nitro- 
gen fixation  in  soils. 

Food  chemists  (D.O.T.  022.081) 
such  as  dairy  products  chemist^  and 
cereal  cherriists  develop  'new  foods, 
food  preservatives,  and  similar  prod- 
ucts. They  study  how  various  meth- 
ods of  preserving  foods  affect  nutri- 
ent content  and  .taste,  and  test  food 
samples  to  ensure  that  they  meet 
government  standards  for  quality  and 
purity. 

Soil  scientists  (D^.O.T.  040.08  ^) 
study  the  physical,  chemical,  and 
l^iological  characteristics  and  behav- 
ior of  soils  and  classify  them  accord- 
ing to  a  national  system.  They  deter- 
mine the  ability  of  various  soils  to 
produce  certain  crops. 

Rural  sociologists  (D.O.T. 
054.088)  study  the  structure  and 
functions  of  social  institutions,  such 
as  customs,  practices,  and  laws,  that 
are  a  part  of  rural  society  and  thus 
affect  farm  residents.      „  . 

In  addition  to  these  agricultural 
researchers  and  scientistis,  fl^ricM/mr-r 
al  engineers  (D.O.T  013. 0» I)' devel- 
op the  physical  layout  of  farms,  such 


as  the  placement  of  bams,  sheds,.and 
irrigation  systems,  used  to  carry  out 
production.  Many  agricultural  engi- 
neers work  for  manufacturers  of 
farm  implements  and  machinery,  de- 
signing equipment  that  enables  farm- 
.^ers  to  increase  their  production.  Oth- 
ers design  improved  farm  structures, 
such  as  dairy  bams  or  irrigation  sys- 
tems, and  some  work  for  electric  util- 
ity companies 'developing  efficient 
methods,  of  utilizing  electric  power 
on  farms  and  in  food  processing.  Still 
others  are  employed  by  the  Federal 
Govemment  in>  soil  and  water  man- 
agement. Agricultural  engineers  with' 
advanced  degrees  may  also  teach  at 
collegeir-aqd  universities. 

Inllddition  to  the  many  agricul- 
ture-related professional  occupations 
for  which  a  college  degree  is  neces- 
sary, there  are  a  number  of  occupa- 
tions of  a  technical  nature  that  do  not 
always  require  college  training.  Of- 
ten, practicalgHork  experience  is  suf- 
ficient to  qualify  a  person  for  a  job  in 
these  fields,  although  college  training 
may  be  required  of  persons  without 
work  ex(>erience. 

One  important  group  of  these 
occupations  is  made  up  of  ins(>ectors 
and  graders  of  agricultural  products. 
Meat  and  poultry  inspectors  are  em- 
ployed by  the  U.S.  Department  of 
Agriculture  and  by  many  of  the  State 
departments  of  agriculture.  They 
work  under  the  supervision  of  veter- 
inarians and  insp>ect  meat  and  poul- 
try slaughtering,  processing,  and 
packaging  op>erations  to  insure  that 
proper  sanitation  is  maintained 
throughout  all  phases  of  processing. 
They  also  inspect  meat  additives  and 
make  sure  that  processed  meats  are 
labeled  correctly. 

Agricultural  commodity  graders 
(D.O.T.  168.287)  inspect  samples  of 
agricultural  products  to,  determine 
their  quality  and  grade,  and  then  is- 
sue grading  certificates.  They  gener- 
ally specialize  in  the  inspection  and  . 
grading  of  one  particular  commodity, 
such  as  eggs,  vegetables,  fresh  fruits, 
dairy  products,  or  grain.  Grain  in- 
spectors inspect  large  quantities  of 
grain  for  the  presence  of  parasites, 
spoilage,  or  impurities,  such  as 
weeds.  They  also  inspect  ships  for 
sanit^^tibn  prior  to  loading  for  trans- 


port:  Most  grain  inspectors  are  em- 
ployed by  Federal  and  State  agen- 
cies; however,  some  also  are 
employed  by  large  buyers  of  gr^in, 
such  as  breweries. 

Cotton  classers  (D.O.T.  469.387) 
use  the  standards  for  various  grades 
of  cotton  established  by  the  U.S.  De- 
partment of  Agriculture  to  classify 
cotton  samples  on  the  basis  of  color, 
fiber  length,  and  presence  of  impuri- 
ties.  Tobacco  graders  (D;O.T. 
529.687)  examine  the  size,  color, 
and  texture  of  tobacco  at  auctions 
and  certify  the  quality  according  to 
the  Federal  classification  system. 
Sotne  are  employctd  at  tobaccA  pro- 
cessing plants,  and  use  less  lomplex 
grading  systems. 

Persons  with  technical  skills  relat- 
ed to  agriculture  also  are  employed 
in  a  varijety  of  positions  to  assist  agri- 
cultural and  biological  research  sci- 
entists in  conducting  experiments. 
Bk^gical  technicians  work  primarily 
in  laboratories  in  which  biological 
scientists  are  engaged  in.  research, 
development,  control,  and  testing  of 
the  chemical  and  biological  proper- 
ties of  crops.  Agricultural  techni- 
cians generally  work  in  fields  and 
other  experimental  areas,  such  as 
greenhouses,  barns,  or  growth 
houses.  They  assist  agricultural  sci- 
entists in  exp>eriments  conducted  un- 
der actual  griBWing  conditions; 

Research  technicians  may  perform 
a  varity  of  duties..  For  example,  th6y 
generally  are  responsible  for  prepar- 
ing human  subjects,  animals,  insects, 
plants,  soils,  and  food  samples  for 
tests.  Other  responsibilities  include 
setting  up  and  adjusting  instruments 
and  equipment,  conducting  experi- 
ments, and  tabulating  and  recording 
data.  Additionsd  duties^  such  as  car- 
ing for  laboratory  animals,  may  be . 
part  of  the  job  in  some  areas  of^pe- 
cialization;  technicians  employed  at 
Federal  research  faciljities  may  spe- 
cialize in  microbiology,  biochemis- 
try, laboratory  animal,  animal  sci- 
ence, plants,  insects,  or  soils., 

Other  Jobs  in  Agribusiness^  In  ad- 
dition to  the  jmany  professional  and 
technical  jobs  that  require  a  kifowl- 
edge  of  and  training  in  agriculture, 
many  industries  that  supply  raw  ma- 
terials to  farmers  and  process  and 
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distribute  agricultural  products  em- 
ploy iDcrsoiis  in  urban  as  well  as  rural 
areas.  While  some  of  tl\ese  p>eople 
work  in  occupations  that  require 

'  some  agricuhture-related  training, 
others  work  in  jobs  that  are  nonagri- 
^-  cultural.  -Together  -witli  agricultural 
production,  these  industries  make  up 
an  efficient  food  production  and  dis- 
tribution system.  This  section  will 
briefly  discuss  sorhe  of  the  career  op- 
portunities available  in  this  system,  in 

^  both  rural  and  urban  areas. 

Many  farmers  are  members  of  lo- 
cal and  regional  cooperatives.  By 
joining  cooperatives,  farmers  can 
buy  many  of  their  supplies,  such  as 

-  seeds,  feeds,  and  fertilizers,  as  well  as 
food  and  household  good^,  in  large 

.  volumes  and  thus  at  lower  wholesale 
pricey  la  addition,  cooperatives  pro- 
vide marketing  services  so  that  indi- 
vidual farmers  do  not  need  to  locate 
buyers  foF  their  products.  Some  also 
op>erate  local  stores.  Local  branches 
of  coop)eratives  are  found  in  nearly 
every  rural  community  and  in  many 
.  small  and  medium-sized  cities,  al- 
though regional  offl^s  of  large  coop- 
eratives often  ^re^  located  in  large 
metropolitan  areas.  ^ 

Coop)eratives  employ  p>ersons  with 
ma^y  differftet  skills.  Stock  clerks 
and  feed  sWte  managers  are  em- 
ployed in  local  stores.  Coop>eratives 
also  employ  college-trained  business 
managers  to  operate  the  coopera- 
tives. Regional  coop>eratives  employ 
sales  representatives,  wholesalers, 
and  brokers  to  contact  buyers  for 
large  grocery  chains,  food  processing 
firms,  and  agricultural  exporters  to 
arrange  contracts  to  sell  agricultural 
products.  They  also  employ  purchas- 
ing agents  and  buye^^jo  arrange  vol- 
ume purchases  of  seed,  feed,  fertiliz- 
ers, and  other  supplies. 

Farm  ecjiijpment  dealerships  in  ag- 
ricultural areas  employ  p)ersons  in 
farm-related  and  nonfarm  occupa- 
tions. Farm  equipment  dealers 
(D.O.T.  277.358)  must  know  the 
needs  of  fi^rmers  in  their  area  and 
stock  the  latest  equipment  and  ma- 


chinery to  meet  those  needs.  Dealers 
and  sales  workers  demonstrate  and 
sell  equipnlent,  and  farm  equipmei>^ 
mechanics  service  and  repaii-  the  ma- 
chinery that  is  sold.  Dealerships  of- 
ten have  parts  departments  and  thus 
employ  parts  sales  workers,  in  addi- 
tion, large  dealerships  often  employ 
secretarial  and^ther  clei^cal  employ- 
ees. 

The  agricultural  chemical  indus- 
try, including  manufacturing,  distri-  ♦ 
bution,  and  application,  employs 
profes^onal  and  technical  workers 
with  agricultural  training.  Chemists, 
agrojiomists,  soil  scientists,  and  other 
professional  workers,  along  with  re- 
search technicians,  conduct  research 
to  develop  new  fertilizers  and  p>esti- 
cides  as  well  as  to  improve  other *f 
chemicals  for  better  agricultural 
uses.  Many  agricultural  Chemicals 
are  sold  by  cooperatives;  however, 
retail  dealerships  also  are  found  in 
many  small  towns  in  farming  areas. 
Retail  dealerships  employ  store  man- 
agers, stock  clerks,  sales  workers, 
and  clerical  employees,  ^and  large 
dealerships  often  employ  agricultural 
pilots  and  their  assistants  to  apply 
chemicals.  ^ 

These  are  just  some  of  the  many 
businesses  that  employ  p>ersons  with 
agricultural  training  and  also  offer 
opportunities  in  .  honagricultural 
occupations  to  people  in  farming 
areas.  Over  the  past  quarter-century 
the  agricultural  supply  and  distribu- 
tion system  has  become  more'  di- 
verse, and  now  employs  p>ers6ns  in 
most  major  industries,  including  the 
transpKDrtation,  communications,  and 
matiufacturing  indiistriesi 

Sources  of  Additional 
Information 

Many  of  the  occupations  discussed 
in  this  section  are  described  in  more 
detail  Elsewhere  in  the  Handbook. 

Opportunities  in  Research.  Additional 
information  on  research  opportuni- 
ties at  land-grant  colleges  may  be  ob- 
tained from  the  dean  of  agriculture  at 


the  State  land-grant  college.  Infor- 
mation on  employment  in  the  U.S. 
Department  of  Agriculture  is  avail- 
able from  the  USDA  recruitment 
representatives  at  land-grant  colleges' 
and  from. the  Office  of  Personnel, 
U:S;  Department  of  Agriculture, 
Washington,  D.C.  20250.  ' 

The  following  publication  will  be  j 
valuable: 

Careers  in  Agriculture  and  Natural  Resources — 
*       Agriculture.    American   Association  of 
Land-Grant  Colleges  and  State  Universi- 
ties, Washington,  D.C.  Copies  can  be  ojb- 
tained  free  from  State  agricultural  coUeg- 


Opportunities  in  Agricultural  FC- 
nance:  For  information  about  em- 
ployment opportunities  in  agricultur- 
finance,  contact:' 

Farm  Credit  Administration.  Washington, 
D.C.  20578.  ' 

Farmers  Home  Adminisiraiion,  U.S.  Depart- 
ment of  Agriculture,  Washington,  D.C 
20250.  , 

Agricultural  Director,  American  Bankers  As- 
sociation, 90  Park  Ave.,  New  York,  N.Y. 
10016. 

Opportunities  with  Cooperatives.  Co- 
operatives in  fhe  individual  commu- 
nities are  a  good  source  of  informa- 
tion on  jobs  either  in  their  own 
organizations  or  in  other  coopera- 
tives. Most  States  have  a  State  coun- 
cil or  association  of  coop>e rat ives* that 
can  provide  information  on  o(oop>era-'« 
tive  locations  an^ome  job  informa- 
tion. *  '  • 

Opportunities  as  Vocational  Agricul- 
tui^e  Teachers,  Prospective  teachers 
should  contact  the  head  teacher 
trainer  in  agricultural  education  at 
the  land-grant  college  or  the  State 
sup>ervisor  of  agricultural  education 
at  the  State  department  of  public  in- 
struction'in  their  resp>ective  States. 

Also,  many  books  written  on  the 
subject  of  }ohs  in  agribusiness  discuss 
opportunities  in  much  greater  detail 
and  may  be  available  in  your  local 
high  school  and  public  libraries. 
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The  mining  and  petroleum<  indus-^ 
try  provides  most  of  the  basic  raw 
materials  and  energy  sources  for  in- 
dustry and  consumer  use.  Metal 
mines  provide  iron,  copper,  gold,  and 
Other  ores.  Quarrying  and  other  non- 
metallic  mining  yield  many  of  the  ba- 
sic materials  such  as  limestone  and 
gtavel  for  building  schools,  offices, 
homes,  and  highways.  Nearly  all  of 
the  Nation's  energy  for  industrial  and 
persohal  use  comes  from  oil,  gas,  and 
.  coal.  Few  products  from  mines  reach 
the  consumer  in  their  natural  state; 
nearly  all  require  furtHer  processing. 

The  mining  and  petroleum  indus- 
try employed  about  770,000  workers 
in  1976.  Almost  half  of  these  worked 
,.in  the  exploration  for  and  removal  of 
crude  petroleum  and  natural  'g^. 
Coal  mining  accounted  for  ovelKone- 
fourth  of  the  industry's  workers.TThe 
remaining  workers  were  jn  nietal 
inining  and  quarrying  and  nonmetal- 
I    lie  mineral  mining.  /  .  ^ 

.>\s  shown  in  the  accompanying 
chart;  blue-collar  workers  (craft 
workeirs  a;id  operatives)  account  for 
nearly  seven-tenths  of  the- industry's 
employment.  Operatives  is  the  larg- 
'est  occupational  group  in  the  indus- 
try. Included  in  the  operative  group 
are  oil  well  drillers,  mining  machin- 
ery operators,  and  truck  and  tractor 
drivers.  Skilled  craft  workers  consti- 
tute the  second  largest  occupati5mal 
group.  Mechanics  and  repairers 
maintain  the  complex  equipment  and 
machinery  used  in  mining  and  in  oil 
weH  drilling.  Many  operators\of 
^  heavy  equip]:nent,  such  as  power 
shovels  and  bulldozers,  work  in  open 
pit  mining.  Large  ^numbers  of  pump- 
*  ers,  gaugers,  and  engine  workers 
hold  jobs  in  the  production  and 
transport^'tipn  of  petroleum  and 
natural  gas.  "^Supervisors  of  blue-col- 
lar workers  also  constitute  an  impor- 
tant part  of  the  craft  worker  group. 

The  industry's  white-collar  em- 
ployees are  divided  among  three 


occupational  groups— professional  tenths  of  the  industry's  employment, 
aiid  technical,  clerical,  and  manage-  Professional  and  technical  workers 
rial  workers.  Taken  together,  these  are  concentrated  largefy  in  petrple- 
groups  compose  the  remaining  three-  «.um  ahd  gas  extraction.  Most  are  en- 


Mining  and  petroleum,  1976 


'1  %  of  total  employment 
in  all  Industries  . 


Seven  out  of  every  ten  employees  in  the  mining  and 
petroleum  industries  in  1976  were  blue-collar  workers 


Professional  technical 
and  .kindred 


r.4% 


Operatives 


■^■^'\  Blu.e-collar 


Craft 


Source:  Bureau  of  Labor  Statistics 


612 


ERIC 


MINING  AND  PETROLEUM 


613 


gineers,  gyjlogists,  or  teKnicians  en- 
y^aged  in  exploration  aadv^research. 
Two  out  of  three  clerical  employees 
work  in  petroleum  and.  gas  extrac- 
tion. Most  are  secretaries,  office  ma- 
chine  operators,  and  typists. 

Employment  in  the  mining  and  pe- 
troleum industry  is  expected  to  in- 
crease faster  than  the  average  for  all 
industries  through  .the  mid-1980's, 
but  different  growth  patterns  are 
likely  within  the  industry.  Employ- 


ment in  coal  mining  and  in  petroleum 
and  natural  gas  extractio^n  should  in- 
crease rapidly  as  the  Nation  strives  to 
become  self-sufficient  in  tnerg^^ 
sources.  Employment  in  metal  min- 
ing also  is  expected  to  grow.  Employ- 
jnent  in  quarrying  and  nonmetallic 
mining,  on  the  other  hand,  is  expect- 
ed to  decline  as  laborsaving  equip- 
ment leads  to  higher  output  with  few- 
er workers. 

The  statements  that  follow  provide 


information  on  employonent  oppor- 
tunities in  the  petroleum  and  natural 
gas  extraction  industry  and  the  coal 
mining  industry.  More  detailed  infor- 
mation about  hiany  of  the  major 
occupations  in  the  mining  and  petro- 
leum industry  also  appears  elsewhere 
in  the  Handbook. 
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Natura  of  th«  Industry 

5al  has  played  a  vital  role  in  the 
de;(elopinent  of  this  Nation.  Original- 
ly used  only  as  a  soCirce  of  heat,  coal 
grew  rapidly  as  a  source  of  power 
with  the  coming  of  the  steam  engine. 
By  th^  beginning  of  the  20tli  century, 
coal  nadJ)ecome  vital,  not  only  for 
heating  homes  and  powering  loco- 
motives, but  also  as  a  source  of  ener- 
gy for  producing  electric  power  and  a 
necessary  ingredient  for  making 
steel.  Although  coal  has  been  largely 
replaced  by  other  fuels  for  heating 
•  and  trailsportation,  it;s  used  in  prod- 
ucts ranging  from  lipstick  to  chemi- 
cals, an^d  most  importantly  as  a 
source  of  electric  power. 
v^Coal  usually  is  divided  into  two 
classes,  bitmninous  and  anthracite. 
Bituminous,  or  **soft*'  coal,  is  the 
most  widely  used  and  thel  most 
plentiful,  and  accou^s  for  mcKt  coal 
production.  ProdS^ion  of  ^mthra- 
cite,  or  "hard'*^  coal,  on  thejother 
hand,  is  steadily  declining  Qiue  to 
dwindling  reserves  and  difficulty  of 
recovery.  Other  forms  of  coal,  such 
as  lignite  and  peat,  are  used  in  only 
limited  amounts. 

Most  of  the  Nation's  coal  is  mined 
in  th^  Appalachian  area  that  extends 
from  Pennsylvania  through  Eastern 
Ohio,  West  Virginia,  Virginia,  Ken- 
tucky, Tennessee,  and  Alabama. 
Large  amounts  o&coal  atso^e  mined 
in  Indiana,  Illinois,  and  in  tn^  Rocky 
Mountain  States.  N 

Types  of  Mines 

Coal  is,  either  mined  underground 
or  extracted  from  the  eartlt'S  surface. 
Underground  mines  employ  most  of 
the  workers-in  the  industry  but  pro- 
duce less  than  half  of  all  bituminous 
coal.  Surface  mining,  a  more  produc- 
tive type  than  underground  mining. 


employs  fewe 
more  coal. 


iners  to  produce 


The  type  of  mine  a  company  de- 
cides to*  open  depends  on  the  geo- 
logical formation  and  IM  depth  and 
location  o&  the  coal  seam.  Under- 
ground mines  ar^  used  to  reach  coal 
that  lies  deep  below  the  surface.  A 
series  of  entries  must  be  constructed 
so  that  air,  miners,  and  equipment 
can  reach  the  seam  and  coal  can  be 
carried  out.  Depending  on  the  depth 
of  the  coal  seam,  the  entry  may  be 
vertical  (shaft  mine),  horizontal 
(drift  mine),  or  at  an  angle  (slope 
mine).  (See  chart.)  Shaft  mines  iaire 
used  to  reach  coal  lying  far  below  t}i€ 
surface.  Drift  and  slope  mines  are 
usually  not  as  far  underground  as 
shaft  mines. 

After  the  coal  seam  has  been 
reached,  nearly  all  underground 
mines  are  constructed  the  same  way. 
Miners  make^a  network  of  intercon- 
necting tunnels  so  that  the  mine  re- 
sembles a  maze  with  passageways 
going  off  in  predetermined  direc- 
tions, sometimes  extending  over 
many  miles.  As  coal  is  removed,  the 


tunnels  become  longer  and  longer.^ 
Throughout  .this  process,  a  signifi- 
cant ai^unt  of  coal  (pillars)  is  left 
between  the  tunnels  to  support  the 
.roof.  When  miners  reach  the  end  pf 
the  company's  property,  they  start 
working  back  toward  the  entrance, 
mining  most  of  the  remaining  coal  as 
they  retreat.^Thts-is  called  retreat- 
mining. 

If  the  coal  seam  is  not  too  far 
below  ^ound,  surface  mining  is 
practiced.  Two  types  of  surface 
mines  are  strip  and  aiiger.  At  strip 
mines,  huge  machines  remove  the 
earth  and  expose  the  coal.  Auger 
mining  is  used  to  remove  coal  from 
extremely  steep  hillsides.  A  large  au- 
ger (drill)  bores  into  the  hill  and  pulls 
the  coal  out. 

ft 

Occupations  In  the  Industry 

^  In  1976  about  210,000  people 
worked  in  the  bituminous  coal  and 
lil^nite  mining  industry.  An  additional 
4,000  people  were  employed  by 
companies  producing  anthracite 
coal.  About  85  percent  of  all  persons 
in  the^e  industries  were  production 
workers  who  mined  and  processed 
coal. 

Mining  jobs  range  from  apprentice 
miners  who  Usually  act  as  helpers  in 
'several  occupations  to  highly  skilled 
and  experienced  miners  who  operate 
equipment  worth  several  hundred 


Four  types  of  bituminous  coal  mines 


Shaft  Mine 
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Drift  Mine 
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thousand  dollars.  Jobs  available  in,  a 
mine  vary  by  type  and  method  of 
mining. 

Mining  Occupations.  Two  basic 
methods  of  mining  underground 
coal,  conventional  and  continuous, 
account  for  95  percent  o?  total  un- 
derground production.  A  third  meth- 
od, longwall,  -makes  up  most  of  the 
remaining  production  and  is  increas- 
ing in  importance,  The  hand  loading 
method  is  rarely  used. 

Conventional  pining  is  the  oldest 
method  and  requires  the  most,  work- 
ers hnd  procedures.  This  type  of  min- 
ing, however,  is  rapidly  being  phased 
out.  In  conventional  mining,  the  cuf- 
ting  machine  operator  (D.O.T. 
930.883)  u^  a  huge  electric  chain 
saw,  with  a  cutter  ranging  in  lengdT* 
from  6  to  15  feet,  to  cut  a  strip,  or 
kerf,  underneath  the  coal  seam  to 
control  the  direction  of  the  coal  a^  it 
falls.ifter  it  has  been  blasted.  Next 
the  dHllingnutchine  operator  (D^O.T, 
930.782)  frills  holes  into  the  coal 
where  thfe  sho$  firer  (D.O.T. 
931.281)  places  explosives.  This 
work,  can  be  dangerous  and  must  be 
timed  very  carefully.  The  shot  firer, 
*  for  example,  must  allow  enough  time 
for'' miners  to  leave  the  area  before 
the  blast. 

After  the  blast,  the  loading  ma- 
chine operflfor  (D.O.T.  .932.883) 
^oops  up  and  dumps  the  coal  into 
small  rubber-tired  cars,  which  are 
run  by  the  shuttle  car  operator 
(D.O.T.  932.883).  Depending  on  the 
type  of  haulage  system  used,  these 
'  cars  take  the  coal  to  a  conveyor  belt 
for  shipment  to  the  main  entry  or  to 


the^urface,  or  onto  roine  cars  that 
are  transported  on  tracks' to  the  sur- 
face.     ^         ^  ^ 

The  continuous  mining  method 
eliminates  the  drilling  and  blasting 
operations  of  conventional  mining. 
TTie  continuous'jnining  machine  dp- 
erator  ( D.O.T.  .930,883 )  sits  or  lies  in 
a  cab  and  operateslevers  to  cut  or  rip 
out  the  coal  and  load  it  directly  onto 
a  conveyor  pr  shuttle  cars. 

Longwall  mining  is  basically  an 
extension  of  continuous  mining.  In 
this  method,  the  longwall  machine 
operator  runs  a  huge  mc^phine  with 
dryms  which  shear  and  automatically 
load  coal  onto  a  conveyor.  At  the 
same  time  hydraulic  jacks  reipforce' 
the*  roof.  As  the  coal  is  cut  and  the 
face  progresses,  the  jacks  are  hydrau- 
lically  wincheji^forwarcf  and  the  roof 
is  allowed  tp  cave  behind. 

Many  other  workers  are  required 
to  run  ^^afe  and  efficient  under- 
ground mine.  Before  miners  are  al- 
lowed underground,  the  fire  boss  or 
preshift  examiner  (D.O.T.  939.387) 
inspects  the  work  area  for  loose  roof, 
dangerous  gases,  and  adequate  ve'hti- 
lation«  If  safety  standards  are  not 
met,  the  fire  boss  will  not  allow 'the 
miners  to  enter.  The  rock-dust  ma- 
chine operator  (D.O.T.  939.887) 
sprays  limestone  on  the  mine  walls 
and  ground  to  hold  doj^m  dust  since 
coal  dust  is  extremely  explosive  and 
interferes  with  breathing. 

The  roof  bolter  (D.O.T.  930.883) 
operates  a  machine  to*  install  roof 
support  bolts.  This  operation  is  ex- 
tremely important  because  of  the 
ever-present  threat  oY  roof  cave-ins, 
the. biggest  cause  of  mine  injuries. 
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The  stopping  builder  (D.O.T. 
869.884)  constructs  doors,  walls,  or 
partitions  in  the  passageways  to  forpe 
air  through  the  tunnels  to  Working 
areas.  TJhe  supervisor,  called  a  face 
boss  (dTo.T.  939.138),  is  in  charg<^ 
of  all  operations  at  the  work  site 
where  coal  is  actually  mined. 

Teamwork  is  very  important  in  all 
types  of  underground  mining.  Miners 
are  dependent  upon  each  other  when 
accidents  occur  for  first  aid  and,  if 
necessary,  assistance  in  leaving  the 
mine.  A  simple  slip  around  a  continu- . 
ous  mining  machine,  for  example, 
6ould  result  in  severed  limbs. 
•  Most  surface  miners  operate  the 
large  machines  that  either  remove 
the  earth*  abov?  the  coal  or  dig  and 
load  the  coal.  The  number  of  work- 
ers required  to  operate  a  surface 
mine  depends  on  the  ty^s  of  ma- 
chines used  sind  the  amount  of  over- 
burden abovfc  the  coal  seam.  The 
more  overburden  present,  the  great- 
er the  number  of  workers  usually  rer 
quired,  -r 

In  many  strip  mines,  the  overbur- 
den is  first  dolled  and  blasted.  Then 
the  overburdien  stripping  operator  or 
dragline  operator  (D.O.T.  859.883) 
scoops  the  earth  away  to  expose  the 
coal.  Sometimes,  a  dragline  is  so 
huge  and  complicated  to  run  that, a 
team  of  persons  is  required  to  oper- 
ate the  levers.   *  ' 

Once  the  overburden  is  removejl, 
the  coal  loading  machiru(  operator 
(D.O.T.  932.883)  rips  coal  from  the 
seam  and  loads  the  cojal  into  trucks 
to  be  driven  to  the  preparation  plant. 
In  auger  mines,  the  rotary  auger  op- 
erator (D.O.T.  930.782)  runs  the  ma- 
chine that  pulls  the  coal  from  sides  of 
hills,  tractor  operators  (D.O.T. 
929.883)  drive  bulldozers  to  tr\o\e 
materials  or  pull  oat  imbe'dded  boul- 
ders or  other  iobjects.  Helpers'  assist 
in  operating  these  machines. 

Other  workers,,  not  directly  in- 
volved in  the  mining  processes,  work 
in  and  around  coal  mines.  For  exam- 
ple, skilled  repairers,  called  fitters 
(D.O.f:  801.281),  fix  all  .types^of 
mining  machinery,  and  electricians 
check  and  install  electri/al  wring. 
Carpenters  construct  anW  mairrain 
bench^v^bins,  and  stoppings.  Many 
m«:haalc8  and  electricians  assemble, 
maintain,  and  repair  the  machines 
used  in  mines.  While  these  workers 
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g'eiterally  need  the  same  skillSu as  their 
_  counterparts  in  other  indu(t|^s,  they 
require  additional  triainirig'^ 
under  the  unusual  conditionjU^in  the 
mines.  Mechanics,  for  example,  may 
have  to  repair  machines  while  on 
dieir  knees  with  only  thefki  headlamp 
to  illuminate « the  worinng  area. 
Truckdrivers  haul  cbal  to  railrpad 
sidings  or  preparation  plan  to  and  sup 
plies  to  the  mine. 

iPrepanitlon  Plant  Occupatioi 
Rocks  and  other  impurities  must^ 
removed   befor^  coal  is  citushed, 

Eld,  or  bleiHud«|b^meet  the  buyer's 
hes.  Theseyr<$c^sses  take  place  at 
preparatibl^i^lant. 
Many  preparation  planto  are  locat- 
ed next  to  the  mine.  The  plant's  size^ 
and  number^of  employees  vary  by  the 
amount  of  coal  processed  and  degree 
of  mechanization.  Some**  plants  have 
ail  controls  -oentrally  located  and  re- 
quire few  workers  to  oversee  all 
washing,  separating,  and  crushing 
operations.  Among  these  workers  is 
the  preparation  *piant  centra!  control 
operator  (D.O.T.  549.138)  who  over- 
sees all  operations.  Plants  thlat  are 
not  as  mechanized,  however,  need 
workers  at  eabh  step,  such  as  the 
wash  box  attendant  (D.O.T.  54 1 .782) 
and  separ\s^g>ntender  (D.Q.T. 
934.885).  WashBoTT  attendants  Oper- 
ate equipment  that  sizes  and  sepa- 
rates im  purifies  from  coal.  The  sepa- 
ration tender  operates  a  device  that 
further  cleans  coal  with  currents  of 
water.  Most  jobs  in  the  preparation 
plant  are  very  r^^titive. 

Administrative,  Pi:ofessionaU  Cleri* 
cal»  and  Technical  Ojc^pations.  A 
wide  range  of  administrative,  profes- ' 
sional,  technical  and  clerical  person- 
nel workTn  the  coal  industry.  At  the  i» 
top  of  the  administrative  group  are. 
executives  who  make  all  policy  deci- 
sions. A  staff  of  speciali^,  such  as 
accountants,  attorneys,  and  market 
researchers,  supply  legal,  technical, 
and  market  information  for  deci- 
sionmaking. Clerical  and  secr^l^al 
workers  assist  the  adminisn-ative 
staff. 

A  variety  of  engineering  and  scien- 
tific personnel  work  in  file  coial  in- 
du.stry.  Mining  engineers  (D.O.T. 
010.081  and  .187)  examine  coal 
seams  for  depth  and  purity,  deter- 


High-epeed  loading  of  rail  cart  at  coal  preparMon  plant 


mihe  the  tyj^e  of  mine  to  be  built,  and 
supervise  the  construction  and  main- ' 
tenance  of  ntiries.  Mechanical  engi- 
neers (D.O.T.  007.081,  .151,  .168 i 
and  .187)  oversee  the  installation  of 
equipment^  such  as  centralized  heat 
and  water  symms,  while  safety  engi- 
neers (D.O.T.  OI0.O8 1 )  are  in  charge 
of  all  health  and  safety  programs. 

The  scientific  staff  cdnducts  re- 
search oi)  means  ^to  make  coal  a 


cleatfer,  more  efHcient,  and  more 
easily  transportable  energy  source. 
For  instance,  many  physicists,  cheiin- 
isto,  and  geologists  are  studying  feasi- 
ble alternatives  for  converting  coal 
into  a  gas  or  liquid. 

Other  technical  personnel  are  re- 
quired to  assist  scientists  and  engi- 
neers. For  example,  surveyors 
(D.O.T.  018.188)  help  map  but  the 
mining  areas.  Engineering  and  sci- 
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ence  technicians  may  assist  in  re-  ^ 

search  efforts. 

*•■       .  ■ 

Trila^  Othw  Qualifications, 
y  aSH^dvancamant 

Most  miners  start  out  as  helpers  to 
experienced  workers  and  learn  skills 
on  the  job.  Formal  training,  however, 
is  becoming  more  important  dye  to 
the  growing  use  of  technqjsjpcaify 
advanced  machinery^  and  minii^g 
methods.  As  a  result,  most  compa- 
nfes  supplement  on-the-job  training' 

*  with  formal  "programs,  and  actively 

^^.^eck  recent  graduates  of  high  school 
vocational  programs  in  Alining,  or  ju- 
nior college  or  technicj^l  .school  pro- 
grams in  minc^echnology. 

Mjine  technology  programs  are 
available  in  a  few  colleges  through- 
out tne  country,  mostly  in  coal  min- 
ing areas.  The  programs  lead  either 
|o  a  certificate  in  mine  technology 
ittHter  1  year,  or  an  associate  degree 
after  2  years.  Courses  cover  areas 
such  as  mine  ventilation,  roof  bolt- 
ing, and  machinery  repairs.  Prospec- 

ptiVe  students  do  not  need  a  high 
school  education  but  must  pass  an 
entrance  examination  in  basic  math 
and  English: 

The  type  of  forma)  training  admin- 
istered by  coal  companies  varies.  For 
example,  sojne  companies  have 
training  mines  where  skills  are 
taught;  others  give  classroom  instruc- 
tion for  a  few  weeks  before  allowing 
workers  into  a  mine.  All  miners 
working  at  mines  covered  by  the 
United  Mine  Workers  of  America 
contract,  however,  must  recisive  both 
preservice  and  annual  retraining  ses- 
sions from  their  employers.  These 
programs  include  subjects  such  as 

^  ihaichine  operation,  first  aid,  and 
health  and  safety  regulations.  The 
U.S.  Mining  Ehforcement  and  Safety 
Administration  also  conducts  classes 
on  health,  safety,  and  mining  meth- 

'  ods,  and  mine  m;achinery  manufac- 
turers offer  courses  in  machine  op-' 
'  eration  and  maintenartce. 

As  miners  gain  more  experience, 
they  can  move  to  highef>R5y>"8P*^S' 

yWhen  a  vacancy  occursT^n  an- 
nouncement is  posted  and  alll  work- 
ers qualified  may  bid  for  the  job.  A 
mining  machine  operator's  helper, 
for  example,  may  become  an  operar 
tor.  The  position  is  filled  on  the  basis 

•of  seniority  and  ability.  A  small  num- 


ber of  miners  advance  to  supervisory 
positions  and,  in  some  cases,  to  ad-, 
ministrative  jobs  in  the  office. 

Mj^iers  must  be  at  least  1 8  years 
old  and  in  good  physical  condition.  A 
high  school  diploma  is  not  required. 
All  miners  should  be  aWe  to  work  in 
close  areas  and  have  quick  reflexes  in 
emergencies.  { 

Requirements  for  scientific  and 
engineering,  adminis^tive,  and 
clerical  jobs  are  similar  to  those  in 
other  indi^tries.  College  graduates 
are  preferred  foi- jobs  in  advertising, 
personnel,  accounting,  and  sales.  For 
clerical  and  secretarial  jobs,  employ- 
ers usually  hire  high  school  graduates 
who  have  training  in  stenography  and 
typing.  ♦  ^ 

Employment  Outlook 

Coal  is  expected  to  play  ^n  in- 
creasingly important  role  as  a  basic 
'energy  source.  Rising  demand  for 
electric  power  coupled  with  greater 
emphasis  on  developing  domestic  en- 
ergy supplies  should  result  in  acceler- 
ated coal  production.  The  extent  of 
growth  in  production,  however,  is 
uncertain.  Oil,  natural  gas,  and  nu- 
clear energy  also  are  used  to  gener- 
ate electricity,  and  the  demand  for 
poal  will  be  determined,  to  some  ex- 
tent, by  the  price  "and  availability  of 
these  fuels.  Growth  in  production 
also  depends  on  how  quickly  eco- 
nomical methods  of  coal  gasification 
and  liquification  are  developed.  En- 
vironmental standards  relating  to, 
strip  mining  and  the  use  of  high  sul- 
fur content  coal,  which  causes  air 
pollution,  may  also  affect  coal  out- 
put. More  coal,  however,  will  be 
needed  to  make  steel,  chemicals,  and 
other  products. 

Employment  is  expected  lo  in- 
crease but  the  amount  of  grpwth  will 
depend  on  the  level  of  production, 
on  the  types  of  mines  opened,  and 
the  mining  methods  and  machinery 
used.  In  addition  to  openings  due  to 
growth,  several  thousand  openings 
will  occur  each  year  as  experienced 
ininers  retire,  die,  or  transfer  to  other 
fields  of  work. 

Earnings  and  Working 
Conditions 

In  1976.  union  wage  rates  for  min- 
ers ranged  from  $48.^2  to  $58.92  a 


day;  workers  in  underground  mines 
generally  earned  slightly  more  than 
those  in  Surface  mines  or  preparation 
plants.  In  comparison,  production 
workers  in  manufacturing  averaged 
$41.52  a  day. 

Because  underground  miners 
spend  time  traveling -from  the  mine 
entrance  to  their  working  areas,  they 
have  a  slightly  longer  day  than  sur- 
face miners.  Those  in  surface  occu- 
pations worK  a  7  1/4-hour  shift  (36- 
1/2-hour  we|b:k),  while  underground 
miners  work?|iii  B^hour  day  (40-hour 

week).  ''^^S:  -* 
Union  miners  receive  10  holidays 
and  14  days  of  paid  vacation  each: 
year.  As  their  length  of  service  in- 
creases, they  gain  extra  vacation  days 
up  to  a  total  vof  29.  Union  workers 
also  receive  benefits  from  a  welfare 
and  retirement  fund,  and  workers 
suffering  ^from  pneumoconiosis 
(black  lunii)  receive  Federal  aid. 

Miners  hdve  unusual  and  h^rsh 
working  conditions.  Underground 
mines  are  damp,  dark,  noisy,  and 
cold.  At  tjmes,  several  inches  of  wa- 
•ter  may  be  on  tunnel  /loors.  Al- 
though mines  have  electric  lights, 
many  areas -are  illuminated  only  by 
the  lights  on  the  miners'  caps.< Work- 
ers in  mines  with,  very  low  roofs  have 
to  work. on  their  hands  and  knees, 
backs,  or  stomachs  in  cramp>ed  areas. 

Though  safety  conditions  have  im- 
proved considerably,  miners  must 
constantly  be  on  guard  for  hazards. 
There  also  is  the  risk  of  developing 
pneumoconiosis  from  co^l  dust  and 
silicosis  from  the.rock  dUst  generated 
by  the  drilling  in  the  mines.  Surface 
n\ines  and  preparation  plants  are 
usually  less  hazardous  than  under- 
ground mines. 

Sources  of  Additional 

Information 

»  .  b. 

For  details  about  job  opportunities 
in  mining,  contact  individual  coal 
companies.  General  information  on 
mining  occupations  is  available  from: 

United  Mine  Workers  of  America.  900  15th 
St.  NW.,  Washington,  D.C.  20005:  • 

National  Coal  Association,  1 1 30  1 7th  St. 
NW..  Washington.  D.C.  20036. 

Mining  Enforcement  and  Safety  Administra- 
tion. Department  of  Interior.  Washington, 
D.C.  20240. 


OCCUPATIONS  IN 
PETROLEUM  AND  NATURAL  GAS 
PRODUCTION  AND  GAS  PROCESSING 


Natiira  and  Location  of  the 
:       Induatry  ► 

Peboleum  is  a  natural  fuel  formed 
'firoin  the  decay  of  plants  ancl  animals. 

;    Buried  beneath  the  ground  for  mil- 

\  lions  of  ye^  under  tremendpus  heat 
and  praift^ire,  this  organic  matter  be- 

'  cam6  petrSl^jmi,  or  what  is  usually 
called  oil.^  Natural  gas  is  formed  by  a 
similar  process^ 

Oil  and  natural  gas  have  assumed  a 
position  of  such  importance  that  they 
now  furnish  more  than  three-fourths 
of  our  energy  needs.  Oil  and  natural 

•  gas  run  our  factories  and  transporta- 
tion systems,  heat  our  homes  an4 
places  of  work,  and  are  basic  raw 
ma^terials  for  many  products  such  as 
plastics,  chemicals,  medicines,  fertil- 
izers, and  synthetic  fibers.  In  spite  of 
efforts  to  decrease  our  •Nation's  de- 
pendence, on  petroleum  as  a  source 
of  energy,  petroleum  and  natural  ^gas 
will  continue  to  supply  the,  major 
portion  of  our  energy  needs  for  many 
years  to  come. 

Although  U.S.  production  of  oil 
ahd  natural  gas  has  been  on  the  Re- 
cline in  recent  years,  most  expert^ 
feel  that  there  are  large,  amounts  of 
petroleum  in  'this  country  that  have 
not  yet  been  discovered.  Locating 
and  extracting  these  petroleum  re- 
serves will  make  a  significant  contri- 
bution to  the  country's  energy  in-> 
dependence. 

People  with  many ^  different  skills 
are  needed  4o  explG/re  for  oil  and  gas 
fields,  drill  new  wells,  improve  exist- 
ing wells,  and  process  natural  gas.  In 
19t6,  about  355,000  workers  were 
employed  in  these  activities.  Firms 
that  work  on  contract  for  oil  compa- 
nies employed  many  of  these  work- 
4rrs,  and  the  major  oil  companies  em- 
|)}oyed  the  rest.  Occupations  in  oil 
refining  are  discussed  in  a  separate 
chapter  elsewhere  in  the  Handbook. 
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Since  ^oil  and  gas  are  difficult  to 
find,  exploration  and  drilling  are  key 
activities  in  the  petroleum  industry. 
After  scientific  studies  indicate  the 
possible^resence  of  oil,  the  company 
selects  a  well  site  and^nstalls  a  tower- 
like steel  rig  to  support  the  drilling 
equipment.  A  hole  is  drilled  deep 
^mto  the  eafth  until  oil  or  gas  is  found 
or  the  company  decides  to  write  the 
effo|^  off  as  a  loss.  Although  a  few 
•  large  oil  companies  do  their  own 
drilling,  most  isrdone  by  contractors. 
There  are  hundreds  of  firms  engaged 
in  the  search  for  and  production  of 
oil  and  natural  gas,   '  ■  ^  . 

When  oil  or  gas  is  discovered, 
pipfes,  valves,  tanks,  and  other  equip- 
ment are  installed  to  control  the  flow 
of  these  raw  materials  from  the  well. 
There  were  more  than  .600,000  wells 
in  this  country  in  1976,  and  a  large 
part  of  the  petroleum  industry's 
250,000  production  workers  were 
needed' to  operate  and  maintain 
them.  ^ 

Oil  and  gas  are  transported  to  re 
fmeries  b^y  pipeline,  ship,  railroad,, 
barge,  or  truck.  Many  refineries  are^ 
thousands  of  miles  from  oil  fields,  but 
gas  proce^ing  plants  usually  are  near 
the  fields  so  that  water,  sulfur  com- 
pounds, and  other  impurities  can  be 
removed'  before  the  liquid  gi^  is 
piped  to  customers. 

Although  drilling  for  oil  and  gas  is 
done  in  35  States,  ^b6\xl  nine-tenths 
of  the  industry's  workers  are  em- 
ployed in  10  States.  Texas  leads  in 
the  number  of  oilfield  jobs,  followed 
by  Louisiana,  Oklahoma,  California, 
Wyoming,  Kansas,  New  Mexico, 
Colorado,  Ohio,  and  Illinois.  Thou- 
sands of  additional  Americans  are 
employed  by  oil  companies  overseas, 
mostly  in  the  Middle  East,  Africa, 
Western  Europe,  South  America, 
and  in  Indonesia  and  other  Far  East- 
em  countries.-  ^  V 


Occupatlona  In  tha  Induatry  ^* 

Workers  with  a  wide  range  of  edu- 
cation and  skills  are  needed  to  find 
oil  and  gas  and  to  drill,  operate,  and 
maintain  wells  and  process  natural 

gOS;^  - 

Expionition.  Exploring  for  oil  is  the 
first  step  in  petroleum  production. 
Small  crews  of  specialized  Workers 
search  for  geologic  formations  that 
are  likely  to  contain  oil.  Exploration 
parties  study  the  surface  and  subsur- 
face of  the  earth  in  order  to  locate 
places  where  oil  might  be  concen- 
trated in  undergroimd  rock  forma- 
tions. They  seek  clues  to  the  possible 
existence  of  oil  by  examining  typ6s  of 
rock  formations  on  and  (inder  the 
eaVth's  surface.  Besides  detailed 
ground 'surveys,  aerial  exploration 
and  magnetic  surveys  also  are  used 
for  a  broad  picture  of  the  area. 

Several  methods  are  used  to  deter- 
mine the  nature  and  location  of  un-  .  * 
derground  rock  formations.  A  tech- 
nique called  seismic  prospecting  is 
widely  used  to  m^p  underground 
rock  formations.  In  this  technique^  a 
large  shock  is  set  off  at  the  earth ^s  . 
surface.  This  can  be  caused  by  explo-  \ 
sives  or,  more  commonly,  by  a 
"thumper,"  which  is  a  heavy  weight 
dropped  on  the  ground.  The  time  it 
takes  fo^  the  sound  waves  tb  reach 

rthe  FocW  formations  and  return  to  the 
surface  is  carefully  measured  to  lo- 
cate the  depth  and  position  of  under- 
ground features.  Subsurface  evi- 
dence also  is  collected  by  boring  and 
bringing  up  core  samples  of  tho  rock, 
clay,  and  sand  that  fbrm  the  layers  of 
the  earth.  Similar  techniques  are 
used  to  explore  offshore  areas. 
Exploration  parties  are  led  by^a 
^petroleum  geologist  (D.O.T. 
024.081 ),  who  .analyzes  and  inter- 
prets the  information  gathered  by  the 
l^hy.  In  addition  to  the  petroleum 
geologist,  exploration  parties  may  in- 
clude other  geology  specialists:  Pale- 
ontologists (b.O.T.  024.081)  study 
fossil  remains  in; the  eaith  to  locate 
oil-bearing  layers  of  rock;  mineral- 
ogists (D.O.T.  024.081)  study  phys- 
.  ical  and  chemical  properties  of  min- 
eral and  rock  samples;  stratiaraphers 
.  (D.O.T.  024.0S1)  deter^liWe  the 
rock  layers  most  likely  to  contain  oil  > 
and  natural  gas;  -photogfologists 
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(D.O.T.  024.081 )  examine  and  inter- 
pret aerial  photographs  of  land  sur- 
_  faces;  and  petrologists  (D.O.T. 
024.081)  investigate  the  history  of 
the  formation  of  the  earth's. crust. 
Often  a  geologist  must  have  knowl- 
edge of  some  or  all  of  these  special- 
ties since  not  all  exploration  parties 
include  all  these  specialists.  Explora- 
tion parties  also  incljjde  drafters 
(D.O.T.  010.28  I  )-and  surveyors 
(D.O.T.  018.188),  who  assist  in  sur- 
veying and  mapping  operations. 

M^ny  geologists  also  work  in  dis- 
trict offices  of  oil  companies  or  ex- 
ploration firms  where  they  prepare 
and  study  geological  maps.  They  also 
study  samples  from  test  drilling  to 
find  any  clues  to  oil. 

A  geophysicist  (D.O.T.  024.081) 
usually  leads  a  seismic  prospecting 
crew  that  may  include:  prospecting 
comj^uters  (D.O.T.  OI9.288),  who 
perform  the  calculations  and  prepare 
maps  from  the  information  recorded 
by  the  seismograph,  which  is  an  in- 
strument that  measures  the  earth's 
vibrations;  and  observers  (D.O.T. 
010.168),  who  operate  and  maintain 
electronic  seismic  equipment.  Other 
workers  whose  Activities  Ire  related 
■  to  exploration  are:  scouts  (D.O.T. 
010.288),  who  investigate  the  drill- 
r  ing,  exploration,  and  leasing  activi- 
ties of  other  companie^in  order  to 
identify  promising  areas  to  explore 
and  lease;  and  lease  buyers  (D.  ofr. 
191.118),  who  make  the  necessary 
business  arrangements  with  landown- 
ers/or  with  owners  of  mineral  rights 
to  obtain  the  right  to  use  the  lanc^.. 

Drilling.  Exploration  methods  are 
used  to  find  places  where^the  pres- 
ence of  oii  is  likely  but  only  drilling 
can  prove  the  presence  of  oi  l.  Overall 
planning  and  supervision  of  drilling 
usually  are  the  responsibilities  of  the 
petroleum  engineer. 

Wells  ^re  almost  always  started  in 
the  same  wa^.  Rig  builders  (D.O.T. 
869.884)  and  a  crew  of  rig-builder 
^helpers  (D.O.T.  869.887)  install  a 
portable  drilling  rig  to  support  the 
machinery  and  equipment  that  raises 
and  lowers  Xht  drilling  tools.  Rotary 
drilling  is  the  normal  way  of  drilling  a 
well.  A  revolving  bit  bores  a  hole  in 
the  ground  by  chipping  a^d  cutting  . 
rock.  The  bit  is  attached  to  a  length 
of  revolving  pipe.  As  the  bit  cuts 


deeper  into  the  earth,  more  pipe'  is 
iadded.  Drilling  pipe  is  hollow  and 
runs  the  entire  depth  of  the  well.  A 
stream  of  drilling  mud  is  continuous- 
ly pumped  into  the  hollow  pipe  and 
comes  out  through  holes  in  the  drill 
bit.  Thi^  mud  is  a  mixture  of  clay, 
chemicals,  and  water.  Its  purpose  is 
to  cool  the  drill  bit,  plaster  the  walls 
of  the  hole  to  prevent  cave-ins,  and 
carry  crushed  rock  to  the  surface  so 
that  drilling  is  continuous  until  the 
bit  .wears  out.  When  a  new  bit  is 
needed,  all  of  the  pipe  must  be  pulled 
up  out  of  the  hole,  a  section  at  a  time, 
a  new  bit  placed  on  the  end  of  the 
pipe,  and  the  pipe  returned  to  the 
hole. 

The  toot  pusher  or  drilling  supervi- 
sor (D.O.T.  930.130)  supervises  one 
Gj  morejdrilling  rigs  and  supplies  ma- 
terials and  equipment  to  rig  crews. 

A  typical  rotary  drilling  crew  con- 
sists of  four  or  five  workers:  driller, 
derrick  operator,  engine  operator, 
and  one  or  two  helpers.  Because 
dr;illing  rigs  are  operated  24  hours  a 
day,  7  days  a  week,  several  cr^ws  are 
needed  for  each  rig. 

The  rotary  driller  (D.O.T. 
930.782)  supervises  the  crew  and 
operates  machinery  that  controls 
drilling  speed  and  pressure,  and  rec- 
ords operations.  The  rotary  riger^gine 
operator  (D.O.T.  950.78/)is  in 
charge  of  engines  that  provide  the 
power  for  drilling  and  hoisting.  The 
derrick  operator  (D.O.T.  '930.782), 
who  is  second  in  charge,  works  on^ 
small  platform  high  on  the  rig  to  help 
run  pipe  in  and  out  of  the  well  hole, 
and  operates  the  pumps  that  circu- 
late mud  through  the  pipe.  ,/?ofary 
drill  helpers  (D.O.T.  930.844),  also 
known  as  roughnecks,  guide  the  lov- 
er end  of  the  pipe  to  and  from  the 
well  opening  and  connect  and  dis- 
connect pipe  joints  and  drill  bits. 


Roustabouts  (D.O.T.  869.^4)  or 
general  laborers,  though  not  consid- 
ered part  of  a  drilling  crew,  do  gener- 
al oilfield  ipaintenance  and  construc- 
tion work,  such  as  cleaning  tanks  and 
building  roads. 

Well  Operation^ and  Maintenance. 

When  oil  is  found,  the  drilfpipe  and 
bit  are  pulled  from  the  well,  and 
metal  pipe  known  as  casing  is  low- 


ered into  the  hole  and  cemented  in 
place.  The  upper  ends  of  the  casing 
are  fastened  to  a  system  of  valves 
called  a  "Christmas  tree."  Pressure 
in  the  well  forces  crude  oil  and  gas  to 
the  surface,  through  the  Christmas 
tree,  and  into  gas  traps  and  storage 
tanks.  If  natural  pressure  is  not  great 
enough  to  force  the  oil  to  the  surface, 
pumps  are  used. 

Petroleum  eng'ineers  (D.O.T. 
010.081  )Ngenerally  plan  and  ^up^r- 
v'lst  well  operation  and  maintenance.  [ 
To  prevent  waste,  they  decide  the 
rate  of  oil  flow  and  antic ipat^^p^r^ 
formance  of  oil  rei^ervoifSvfey-^alyz-  | 
ing  information  such  as  pressure 
readings  from  the  well.  Engineers  are 
increasingly  using  computers  for  ana- 
lytical work.  Sorrie  engineers  special- 
ize in  areas  su'th  as  overcoming  ef- 
fects of  corrosion  on  well  casing,  in , 
the  selection  and  design  of  produc- 
tion equipment  and  processes,  or  in 
the  prevention  of  pollution.-  Some 
companies  hire  engineer  aides  to 
make  tests,  keep  records,  post  maps, 
and  otherwise  assist  engineers. 

Pumpers  {U.O.T.  914.782)  and 
their  helpers  o|>erate  and  maintain 
motors,  pumps,  and  other  surface 
equipment  to  force  oil  from  wells. 
Their  chief  duty  is  to  regulate  the 
flow  of  oil  according  to  a  schedule 
set  up  by  the  petroleum  engineer  and 
production  supervisor.  Gener^illy,  a  ^ 
pumper  operates  a  'group  of  wells. 
Switchers  work  in  fields  where  oil 
flows  under  natural  pressure  and 
does  not  require  pumpirfg.  Hbmpers 
open  and  close  valves  to  jegulate  the 
oil  flow  from  wells  to^nks  or  into 
pipelines.  Gaugers  (D.O.T.  914.381) 
measure  and  record  the  flow  and 
take  samples  to  check  quality.  Treats 
ers  (D.O,T.  541.782)  test  the  oil  for 
water  and  sediment  and  remove 
these  impurities  by  opening  a  drain  at 
the  tank's  base  or  by  using  special 
chemical  or  electrical  equipment.  In 
some  fields,  pumping,  switching, 
gauging,  and  treating  operations  are 
automatic.  ^ 
'  Many  skilled  workers  are  em- 
ployed in  maintenance  operations. 
Welders,  pipefitters,  electricians,  and 
machinists  repa^*  and  install  pumps, 
gauges,  piping,  and  other  equipment. 
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Natural  Gaa  Processing.  Most  gas 
processing  Workers  are  operators. 
The  '  dehydranon-plant  operator 
(D.O.T.  541.782)  tends  an  automati- 
cally controlled  treating  unit  which 
removes  water  and  other  im(5urkies 

•  from  natural  gas.  The  gas-plant  opt- 
eratofj  (D,0,T,  953.380)  tends  com- 
pressors that  raise  the  pressure  of  the 
gas  for  transmission  in  the  pipelines. 
The  gas-compressor  operator  (D.O.T. 
950.782)  agists  either  of  these  two 

'  employees. 

;M£my  workers  in  the  larger  natural 
gas  processing  plemts  are  employed 
in  maintenemce  activities.  These  in- 
clude instrument  repairers,  electri- 
cians, welders,  £mCI  laborers.  1 

In  numerous  smaller  natural  gas 
plants,  workers  combine  skills,  usual- 
ly of  operator  and  maintenance 
worker.  Many  small  plants  are  so 
highly  automated  they  are  virtually 
unattended.  They  are  checked  at  pe- 
.riodic  intervals  by  maintenance  < 
workers  or  operators,  or  they  arer 
checked  continuously  by  instruments 
that  automatically  report  problems 
and  shut  down  the  plant  if  an  emer- 

;^ency  develops. 

Other  Oilfield  Services.  Companies 
that  offer  services  on  a  contract  basis 
provide  another  important  source  of 
employment.  Among  these  employ- 
ees are  skilled  workers  such  as  ce- 
menters  (D.O.T.  930.281),  who  mix 
and  pump  cement  into  the  space^e- 
tween  the  steel  casing  and  the  well 
walls  to  prevent  cave-ins;  acidizers 
(D.O.T.  930.782),  who  force  acid 
into  the  bottom  of  the  well  to  in- 
crease the  flow  of  oil;  perforator  op^ 
erators  (D.O.T.  931.782),  who  use 
subsurface  "guns'^to'  pierce  holes  in 
Brill  pipes  or  casings  to  make  open- , 
ings'for  oil  to  flow  through;  sample- 
taker  operators  iU.O.T.  931.781), 
who  take  samples  of  sQil  £md  rock 
formations  from  wells  to  help  geolo- 
gists determine  the  presence  of  oil; 
and  well  pullers  (D  O  T.  930.883), 
who  remove  pipes,  pumps,  and  other 
subsurface  devices  from  wells  for 
cleaning,  repairing,  or  salvaging. 

Offshore  Operations.  Most  explora- 
tion, drilling,  and  producing  activi- 
ties are  on  land  but  an  increasing 
amount  of  this  work  is  done  offshore, 
particularly  in  the  Gulf  of  Mexico  off 
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the  coasts  of  Louisiana  and  Texas. 
Additional  offshore  work  is  being 
done  off  the  west  coast  of  the  United 
States.  /Some  drilling  is  expected  to 
take  place  soon  off  the  east  coast. 
Some  wells  have  been  drilled  over 
Ipb  miles  from  shore  Ifeid  in  water 
more  than  1,000  feet  aeep.  These 
offshore  operations  require  the  same 
type  of  drilling  crews  as  are  em- 
ployed on  lemd  operations.  In  addi- 
tion, offshore  operations  require  ra- 
dio operators,  cooks,  ship's  officers 
and  sailors,  and  pilots  for  work  on 
drilling  platforms,  crewboats,  barges, 
and  helicopters. 

^  (Deta^iled  discussions  of  profes- 
^iial,'  technical,  mechanical,  and 
other  occupations  found  not  only  in 
the  petroleum  and  natural  gas  pro- 
duction industry,  but  ini>ther  indus- 
tries as  well,  are  gy^en  elsewhere  in 
the  Handbook  in  the  sections  cover- 
ing individual  occupations.) 

Traininlg,  Other 
Qualiflcations.and  Advancement 

Most  workers  in  nonprofessional 
jobs  with  an  exploration  crew  "begin 
as  helpers  and  advance  into  one  of 
the  specialized  jobs.  Their  training 
may  vary  from  several  months  to 
several  years.  New  workers  usually 
are  hired  in  the  field  by  the  crew 
chief  or  by  local  company  represen- 
tatives. College  students  majoring  in 
physical  or  earth  sciences  or  in  engi- 
neering may  work  part  time  or  sum?' 
mers  with  exploration  crews,  and  get 
full-tim6  jobs  after  graduation.  I 

-Members  of  drilling  cr^jAcg^u^ally 
begin  as  roughnecks.  The  major 
qualifications  needed  are  mechanical 
ability  and  adequate ----physical 
strength  and  stamina.  Previous  expe- 
rience is  desirable  but  not  necessary. 
As  they  acquire  experience,  they 
may  advance  to  more  skilled  jobs. 
For  example,  a  worker  hired  as  a 
roughneck  may  advance  to  derrick 
operator  and,  after  several  years,  be- 
come a  driller.  A  driller  can  advance 
to  the  job  of  tool  pusher  in  charge  of 
one  pr  more  drilling  rigs. 

Companies  generally  hire  people 
who  live  near  wells  for  well  operation  ^ 
and  maintenance  jobs.  They  prefer 
applicants  whbJiave  mechanical  abil- 
ity and  a  knowTbdge  of  oilfield  pro- 
cesses. Because  this  type  of^work  is 
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less  strenuous  than  drilling  and  offers 
the  advantage  of  a  fixed  locale,  mem- 
bers' of  drilling  crews  or  exploration 
parties  who  prefer  not  to  travel  often 
tremsfer  to  well  operation  and  main- 
tenance jobs.  New  workers  may  start 
as  roustabouts  and  advance  to  jQbs  as 
switchers,  gaugers,  or  pumpers." 
Training  usually  is  acquired  on  the 
job;  at  least  2  years  of  experience  are 
needed  to  become  an  all-round 
pumper. 

For  scientists,  such  as  geologists 
and  geophysicists,  college  training 
with  at  le^t  a  bachelor^s  degree  is 
*  required.  The  preferred  educational"^ 
qualification  for  a  petrolenm  engi- 
neer i^  a  degree  in  engineering  with 
specialization  in  courses  on  the  pe- 
troleum industry.  However,  college 
graduates  having  degrees  in  chemi- 
cal, mining,  civil^or  mechanical  engi-. 
neering,  or  in  geology,  geophysics,  or- 
other  related  sciences  often  are  hired 
for  petroleum  engineering  Jobs.  Pe- 
troleum engineering  aides  include 
people  with  2-year  technical  degrees 
as  well  as  former  roustabouts  or 
pumpers  who  have  been  prtstmoted. 

Scientists  and  engineers  u^afiy- — ' 
start  at  junior  levels;  after  several 
years  of  experience  they  can  ac}vance 
to  managerial  or  administrative  jobs. 
Scientists  and  engineers  Who  have  ^ 
research  ability,  particularly  those 
with  advanced  degrees,  may  tr^sfer 
to  research  or  consulting  work. 

Information  on  training,  qualifica- 
tions, and  advancement  in  natural  • 
gas  processing  plants  is  similar  to  that 
for  petroleum  refining.  A  statement 
og^  petroleum  refining  can  be  found 
elsewhere  in  the  Handbook. 

Employment  Outlook 

Employment  in  petroleum  and 
natural  gas  production  is  expected  to 
increase  faster  than  the  average  for 
all  industries  through  the  mid-1980's. 
Besides  the  job  openings  created  by 
employment  growth,  many  openings 
will  occur  as  workers  retire,  die,  or 
.leave  the  industry  for  other  reasons. 

Greatly  increased  prices"  for  crude 
oil  and  natural  gas  ai)d  a  national 
policy  to  move  toward  energy  self- 
sufficiency  are  expebted  to  provide  \ 
;flie  incentives  for  the  industry  to — 
expand  rapidly.  'Growth  will  be  con- 
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Very  rapid  growth  in  the  oil  and  gas  extraction  industry 
will  result  from  expansion^of  exploration  and  drilling 
activities 


Wane  and  Ralary  workers  in  oil  and  gas  extraction,  1950-76  and 
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centrated  in  exploration  and  drilling, 
'and  many  more  workers  .will  be  need- 
ed in  most  occupations  associated 
with  these  activities.  Opportunities 
should  be  particularly  good  in  off- 
shore drilling. 

 Earnings  and  Working 

'  Conditions 

In  1976»  nonsupervisory  employ- 
ees in  oil  arrd  gas  extraction  averaged 
$5.70  an  hour.  In  comparison,  the 
average  for  all  nonsupervisory  work- 
ers iit  private  industry,  except  farm- 


ing,  was  $4.83  an  hour.  Earnings  usu- 
ally are  higher  in  offshore  operations 
than  in  land  operations. 

Most  oilfield  jobs  involve  rugged 
outdoor  work  in  all  kinds  of  weather. 
They  often  are  in  remote  areas  in 
settings  as  varied  as  a  western  desert, 
the  Arctic.  Circle,  or  the  Gulf  of 
Mexico.  Physical  strength  and  stam- 
ina are  important  because  the  work 
involves  standing  most  of  the  fime, 
lifting  moderately  heavy  objects,  and 
climbing  and  stooping  to  work  vvith 
power  tools  and  handtoqls  that  ofteiy 
are  oily  and  dirty. 


Dr^Hing  employees  may  expect  to 
Hhovc  from  place  to  place  since  their 
work  in  a  particular  field  may  be 
completed  in  a  few  months.  Explora- 
tion field  personnel  may  be  required 
to  move  even  mqre  frequently.  They 
niay  be  away  from,  home  for  weeks  or 
months  at  a  time.  Well  operation  and 
maintenance  workers  and^ftStural  gas 
processing  workers  usuafty  remain  in 
the  same  location  for  long  periods. 

On  land,  drilling  crews  usually 
work  7  day5,  8  hours  a  day,  ana  then 
have  a  few  days  off.  In  offshore  op^ 
erations,  they  may  work  7  days,  12 
hours  a  day,  and  then  have  7  days  off. 
If  the  well  is  far  from  the  coast,  tjiey 
live  on  the  drilling  rig  or  on  shipv 
anchored  nearby.  Most  workers  in 
well  operations  and  maintenance  and 
natural  gas  processing  work  8  hours  a 
day,  5  days  a  week. 

Sources  of  Additional  - 

*  Information 

•  further  information  about  jobs  in 
the  petroleum  industry  may  be  avail- 
able from  the  ^)eKonnel  offices  of 
individual  oil  companies.  For.  infor- 
mation on  scientific  and  technical 
jobs,  write  to: 

Arperican  Association  of  Petroleum  Geolo- 
'  gists,  P.O.  Box  979,  Tulsa,  Okla.  74101. 

Society  Q%  Petroleum  Engineers  of  AIME, 
620<rN.  Central  Expressway,  Dallas,  Tex. 
75206.       .         .  ' 
/American  Geological  Institute,  5205  Leesburg 
Pike,  Falls  ChnrcrfJ  Va.  22041. 
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The-  activities  of  the  construction 
;  industry  touch  nearly  every  aspect  of 
'  '  our  daily  lives.  The  houses  and  apart- 
ments in  vi>hich  we  live;  the  factories; 
offices,  and  schools  in  which  we 
work;  and  the  roads  on  which  we 
travel  are  examples  of  soiqc  of  the 
products  of  this  industry.  The  indus-. 
try  includeis  not  only  h^w  construc- 
tion, but  also  additions,  alterations, 
and  repairs  tb  existing  structures.. 

In  1976,  abQut  3.6  million  people 
worked  in  contrd€t  constructibn.  An 
additional  1.4  million  workers  not  in 
contract.  constnj<ition  are  estimated 
to  be  either  self-employed — mostly 
f  owners  of  smajl  buil^fling .  firms — or 
are  Federal,  State,' or  local  govern- 
ment employees' whp  build'and  main- 
tain our  Nation's  Vast  highway  sys- 
tems.        .        V  . 

The  contract  Construction- industry 
U  divided  into  three  major  segments. 
About  half  of  the  jobholders'"  work  for 
eliectrjcal,  air-§bnditioriling,  plumb- 
ing, and  other  special  trade  contrac- 
tors/nAlmost  one-third  work  for  the 
.  genieral  b^uilding  con tyac tors  that  do 
most  residential,  commerciaf,  and  in- 
dustrial constrijLction.  The /emaining  ^ , 
oire-fifth  build  dams,  bridgies^  road^, 
and' similar  heavy  construction  proj*  , 
"ects..  ■ '      •  ■  o   . ' 

As  illustrated  iifcj^  accompanying 
chart,  craft  and  kmn-'ed  workers  ac- 
•^count  for  55  percenf^^he  total  em- 
ployment in^  this  industry— a  much^ 
higher  proportion  than  jn  any  other 
major  industry.  Some  examples  of 
cra^'worl^^s  are  c^penters,  paint- 
erSif^lumbers,  »and  bricklayers.  La- 
borers are  the  next  largest  occupa- 
tibiiaf, group  and  account  for  14 
percent  of-employmeht.  They  4>ro- 
vide  materials,; scaffolding,  and  gen- 
eral assistance  to  skilled  workers. 
Semiskilled  workers  (operatives),  . 
si^ch  as  truckdrivers  and  weld e/s, 
represent  about  8  percent  of  the  ^- 
dustry's  work  force.  Manager^  artd^  s 
administrators— mostly  seif-emr 


Four  out  of  every  five  persons  employed  in  contract 
construction  in  1976  were  folue-collar  workers 
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Although  employment  in  the  construction  industry 
fluctuates  with  the  state  of  the  economy/ the  trend 
.through  1985  shows  growth 


Wage  and  salary  workers  In  contract  construction,  1.950-76  and 
projected  1985  *  . 
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ployed — account  for  about  12  per- 
cent of  employment.  Clerical  work- 
ers, largely  typists,  secretaries,  and 
office  machine  operators,  constitute 
another  7  percent  of  the  industry's 
employment.  Professional  and  tech- 
nical workers,  mostly  engineers  s^nd^ 
engineering'  technicians,  drafters, 
and  surveyors,  make  up  the  remain- 
ing 3  percent  of  the  work  force. 

Construction  industry  employment 
is  expected  ^o  rise  faster  than  the 
average  for  h\\  industries  through  the 
mid-1980's,  as  population  and  in- 
come growth  creiate  a  demand^for 


<mpre  houses,  schools,  factories,  and 
ibther  buildings.  However,  employ- 
nJent  may  fluctuate  from  year  to  year 
because  construction  activity  is  sen- 
sitive to  changes  in  economic  condi- 
tions. 1 
,  Construction  trade  Vvorkers  in  the 
industry  earned  an  average  of  $7.68^ 
per  hour  in  1976.  This  was  about  50 
percent  more  than  the  hourly  aver- 
age of  production  or  nonsupervisory 
workers  in  private  industry,  except 
farming.  Yearly  earnings  of  construc- 
tion workers  generally  are,  lower  than 
the  hourly  Vate  would  indicate,  how- 


^  ever,  because  the  annual  number  of 
hours  they  work  can  be  adversely  af- 
fected by  poor  weather  and  fluctu- 
ations ;in  construction  activity. 

Contjfact  construction  is  the  major 
source  of  employment  , for  skilled 
craft  workers  such  as  bricklayers, 
painters,  and  carpenters.  For  infor- 
mation on  these  and  other  construc- 
tion crafts,  see  the  chapter  on  con- 
struction occupations  elsewhere  in 
/file  Handbook. 
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Manufacturing 


* 

Out  Nation's  economy  is  com* 
po^d  '€(ljajnc  m^jpT  industry  divi- 
.sk>ii8  that  t^rbvide-us  with  -a  wide,  va- 
riety li>f  goods  and  services.  These 
nine  divisiohs^  ar^  agriculture;  min- 
ing; con  trap  t  coristruction;^anufac- 
tiiring;  transportation  and  public 
utilities;  wholesale  and  retail  trade; 
finance,  insurarice,  and  real  estate; 
services;  and  government.  In  terms  of 
the  impact  it  has  on  oUrlives,  manu- 
facturing may  welhbe  the  most  im- 
portant. ^ 

.*  Ahnost  everything  we  use  in  ouf^ 
work,  leisure^  and  even  in  our  sleep  i^ 
a  product  of  a  manufacturing-indus- 
\try.  Factories  Produce  goods  that 
range  in  complexity  from  simple 

•  plastic  toys  to  intricate  electronic 
computers;^  and  in  size  from  minia^ 
ture  electronic  components  to  gigan- 
tic aircraft  carriers^  Workers  in  the 
many  diverse  manufacturing  indus- 
tries ptocess  foods  and  chemicals^ 
print  books  and  newspapers,  spin 
textiles  an^  weave;them,  make  cloth- 
ing and  shoes,  and'produce  the  thou- 
sands of  otl^er  products  needed  for 
our  personal  and  national  welfare. 

In  t^rms  of  employment,  manufac- 
turing, with  almost  20* million  work- 
ers in  1976,  was  th^  largest  of  the 
major  industry  divisions.  About 
three-fifths  of  all  manufacturing  em- 
ployees worked  in  plants  that  pro- 
duced durable  goocjs,  such  as  steel, 
machinery,  autQmobiles,  and  house- 
hold appliances.  The  rest  worked  in 
j)lants  that  produced  nondurable 
goods,  such  as  processed  food,  do  th- 
ing,^nd  chemicals. 

The  occupational  distribution  of 

•  the-  major  industry  divisions  differs 
according  to  each  industry's  particu- 
lar heeds.  Industries  such  as  whole- 

(Sale  and  retail  trade,  for  example, 
require  large  numbers  of  sales  and 
service  workers  while  the  mining  in- 
dustry needs  very  few  workers  in 
these' occupational  groups.  Like  all 


Manufacturing,  1976 


23%  of  total  employment 
In  all  Industries 


Seven  out  of  every  ten  employees  in  the  fnanufacturing 
Industry  In  1976  v^rere  blue*collar  woilcers  - 
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industries,  manufacturing  has  its  dwn 
unique  occi^ational  composition. 

As. illustrated  jn  the  accbmpanying 
4able,  bIueH:olIar  workers  (craft 
workers,  operatives,  and  laborers,) 
make  up  about  two-thirds  ol  manu- 
facturing employment.  Operatives, 
who  are  needed  to  run  the  machines 
used  to  manufacture  goods,  account 
for  over  four-tenths  of  total  employ- 
ment in  manufacturing.  Many  are 
'spinners  and  weavers,  sewing  ma- 
chine operators,  machine  tool  opera- 
tors and  welders,  or  opisrators  of  the 
specialized  processing  equipment 
used  in  the  food,  chemical,  paper, 
and  petroleum  industries. 
-  Craft  and  kindred  workers  make 
up  the  next  largest  group  and  ac- 
count for  nearly  one-fifth  of  employ-  ^ 
ment  in  manufacturing.  Many  of 
these  skillejd  workers  help  support 
the  production  processes  by  install- 
ing and  ^maintaining  the  wide  assort- 
ment of  machinery  and  equipment 
required  in  all  factories,  Others  are 
directly  involved  in  production.  Ma- 
chinists, for  example,  are  especially 
important  in  the  metalworking  indus^ 
tries,  as  are  skilled  inspectors  and 
assemblers'.  In  the.  printing  and  pub- 
lishing industries,  compositors,  type- 
setters, photoengravers,'  lithograTs 
phers,  and  pressworkers  make  up  a 
forge  share  of  the  work  force.  The 
,Craft  group  also  includes  supervisors 
of  blue-collar  workers. 

Laborers  account  for  about  1  out 
of  every  20  jobs  in  manufacturing. 
Many  of  these  w*6rkers  fcelp  support 
the  production  process  by  .moving 


,  and.  storing  raw  materials  and  by 
helping  more  skilled  workers  prepare 
equipment  for  use. 

White-collar  workers  (profession- 
al, managerial,  clerical,  and  sales- 
workers)  account  for  nearly  one- 
third  of  employment  in  manufactur- 
ing establishments.  Clerical  workers, 
such  as  secretaries  and  office^'ma- 
chine  operators,  are  the  largest 
white-collar  group,  holding  about  1 
out  of  every  8  jobs  in  the  manufac- 
turing sector.  Clerical /workers  hejp 
handle  the  necessary  paperwork  in- 
cluding payroll  accounting,  billing, 
and  other  paperwork  that  is  found  in 
all  types  of  business  activity. 

Professional,  technical,  and  kin- 
dred workers  acco,unt  for  about  1'  out 
of  every -10  jobs  in  manufacturing 
establishments.  Engijieers,  scientists^ 
and  technicians  represent  a.' large 
share  of  the  professional  workers. 
These  highly  trained  workers  include 
not  only  those  who  oversee  and  guide 
the  prpduction  processes,  but  also 
those  who  carry  out  the  pxtensive  re- 
search and  development  activities 
needed  in  the  aerospace,  electronics, 
chemical,  petroleum,  and  other  in- 
dustries. 

Managers  and  administrators  ac- 
count for'  about  I  o^t  of  every  \6 
workers.  In  addition  to  the  managers 
who  run  the  factories,  many  workers 
in  this  ,  category  are  responsible  for 
buying  the  numerous  goods  and- raw 
materials  used  in  manufacturing. 

Sales  workers  constitute  a  very 
small  part  of  employment  in  manu- 
facturing, only  about  1  out  of  every 
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50  workers,  but  they  perform  the  vi- 
tal function  of  selling  the  goods  made 
in  the  factories. 

Population  growth,  rising  personal 
income,  and  expanding  business  ac- 
tivity will  create  a  substantial  in- 
crease in  the  demand  for  manufac- 
tured products  throifgh  the  mid- 
1980's.  Employment  in  manufactur- 
ing, however,  is  expected  to  increase 
at  a  slower  pace  than  production  as 
technological  advances  and  improve- 
ments in  manufacturing  methods  in- 
crease the  amount  of  gooc^s  each 
worker  can  produce. 

The  employment  outlook  for  indi- 
vidual manufacturing  industries, 
however,  will  vary  widely.  Employ- 
ment in  the  industries  manufacturing 

i  rubber  and  miscellaneous  plastic 
products,  medical  and  dental  instru-^ 
ments,  and  computers  and  peripheral 
equipment,  for  example,  should  in- 
crease faster  than  the  average.  Whilfe 
employment  in  most  manufacturiftg 
industries  is  expected  to  increase- 
through  the  mid- 1 980 's,  employment 
in  some— including  tobacco,  food, 
and  radio  and  television  sets— is  ex- 
pected to  decline. 

The  chapters  that  follow  provid^ 
information  on  employment  oppor- 
tunities in  several  of  the  manufactur- 
ing industries.  More  detailed  infor- 
mation about  occupations  found  in 

,  manufacturing  as  well  as  in  many 
other  industries- appears  elsewhere ^i) 
the  Handbook.  fSee  index  in  the  back 
of  the  book.) 
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AND  SPACECRAFT  MANUFACTURING 


Firms  that  manufacture  and  as- 
semble aircraft,  missiles,  and  space- 

.  craft  make  up  what  is  known  as  the 
''aerospace"  industry.  In  1976,  more 

ptlian  tOO,000  people  worked  in  the 
induttry— nejarly  500,000  in  the 
manufacturie  and  assembly  of  com- 
plete irtrcraft,  aircraft  engines,  pro- 

'  pellers,  and  '  auxiliary  parts  and 
equipment;  85,000  in  the, manufac- 
turer of  missiles  and  spacecraft;  and 
160,000  in  companies  that  make 
electronic  equipment  and  instru- 
ments for  aircraft,  niissiles,  and 
SfMicecraft.  Thousands  of  workers  in 
other  industries  produced  parts,  ma- 
chinery, and  equipment  used  in  the 

l^liliiianufacture  of  aerospace  vehicles. 

'^^Also,  thousands  of  Federal  wprlcers^ 
were  engaged  in  aerospace-related 
work,  since  the  Government  is  a  ma- 

?  jbr  purchaser  of  the  industry's  prod- 
uct. These  workers  Were  priiiianly 
employ^ed  in  the  National  Aeroilau- 

^tlcft-  ar^cf  Space  Administration 
(NASA)  i^nd  the  Department  of  De-' 
fense. 

Ailthough  aerospace  jobs  exist  in 
almost  every  State,  the  largest  con- 
centration is  in  California.  Other 
.  States  with  large  mi m  be rs  of  aero- 
space jobs  include  New  York,  Wash- 
ington, Connecticut,  Texas,  and 
Florida.  > 

Nature  of  the  Indbetry 

All  aircraft,  missiles,  and  space- 
craft have  the  same'  basic  compo- 
nents—a frame,  an  engine,  and  a 
guidance  aitd  control  system.  Ballis- 
tic missiles  and  spacecraft  travel  into 
space  *^t  speeds,  many  times  faster 
than  sound,  while  aircraft  fly  in  the 
earth's  atmosphere  ^t  much  slower 
rates.  Missiles  are  powered  by  either 
jet  or  rocket  engines;  spacecraft  are 
rocket-powered  only.  Aircraft  are 
powered  by  piston,  jet,  or  rocket  en- 
gines. 


-  Aircraft  vary  from  smallj)ersonal 
or  business  planes  that  do  not  cost 
much  more  thap  an  automobile  to 
multi>million  dollar  jumbo  transports 
and  supersonic  fighters.  In  dollar  val- 
f  ue  most  aircraft  production  is  for 
military  use  although  the  value  of 
planes  made  for  commercial  and  pri- 
vate use  has  been  increasing. 

K^issiles  are  for  military  lise  and 
generally  carry  destructive  warheads. 
While  some  are  capable  of  traveling 
only  a  few  miles,  such  as  those  that 
support  ground  troops  and  defend 
against  low-flying  aircraft,  others 
have  intercontinental  ranges  of  7,000 
vinil^s  or  more.  Some  missileS^  are 
1aunched.»from  land;  dthers  from  air- 
craft, submarines,  or  ships. 

Most  of  the  Nation's  spacecraft  are 
built  for  NASA  and  the  Department 
of  Defense  to  explore  outer  space  or 
to  monitor  conditions  within  the 
earth's  atmosphere.  On^jpianned 
flights,  a  cabin  capsule  carries  the 
astronauts.  Some  spacecraft  probe 
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the  space  environment  and  then  ^alf 
back  to  earth,  while  others,  such  as 
those  that  monitor  weather  condi- 
tions, enter  into  earth  orbit  and  be- 
come artificial  satellites.^^ill  others 
orbit  or  land  on  the  moon  or  go  to 
other  planets.  All  spacecraft  carry 
instruments  that  record  and  transmit 
scientific  data  to  earth  stations. 

Major  aircraft,  missile,  and  space- 
craft firms  contract  with  government 
or  private  business  to  produce  an 
aerospace  vehicle.  As  a  contractor, 
this  firm  is  responsible  for  managing 
.  and'  coordinating  the  entire  project. . 

HThis  involves  design,  production,  as- 
sembly, and  inspection  of  the  vehi- 
cle.^;       ^  ^/-^^^^^^^ 

Although    aircraft,    missile,  and 

*  spacecraft  manufacturers  generally 
make  many  components ''of  a  craft 
and  do  final  assembly  work  them-  " 
selves,  thousands  of  subcontractors 
are  involved  in  the  production  of 
parts  or  supplies  the  original  firm* 
cannot  produce,  such  as  bearings, 
rocket  fuels,  or  special  lubricants. 
Other  subcontractors  produce  sub^- 

,  semblies  such  as  communiication  or 
guidance  equipment  or  jet  engines.  - 
Some  of  these  firms  depend  on  still 
other  subcontractors  to  supply  parts 
for  their  subassemblies. 

In  producing  an  aerospace  vehicle, 
the  contractor's  engineering  depart-- 
ment  first  prepares  design  drawings 
and  specifications,  usually  after  long 


Employment  in  aircraft  and  parts  manufacturing 
increases  sharply  in  times  of  accelerated  defense 
spending  ^ 

Wage  and  salary  workers  in  aircraft  and  parts  marftifacturing,  1950-76 
.  and-projectd  1985  '  ,  *  ^ 
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tnachino  for  aircraft  du^ 


'  consultations  wiin  the  purchaser. 
Then,  the  prbduction  department 
works  on  details  for  machines,  mate- 
rials, and  operations  needed  to 
manufacture  the  vehicle.  Often,  spe- 
cial tools  and  machine  must  be  de- 
signed and  produced  in  order  to 
tpalce  parts  or  to  assemble  the  aero- 
space vehicle.  This  is  especially  true 
when  a  firm  is  developing  an  expieri- 
mental  or* ultra-sophisticated  vehicle 
requiring  specially  designed  parts  or 
assemblies.  ^ 

Once  parts  and  ^.components  are 
developed,  they  are  tested  and  in- 
spected m^y  times  before  being  as- 
sembled. If  the  tests  prove  satisfac- 
tory,iassembly  of  the  entire  craft  may 
begin.  Finally,  the  finished  vehicle  is 
checked  out  by  a  team  of  mechanics. 
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or  flight-tested^ it  il'lin  ajrcrstft,  be-, 
fore  it  is  delivered. 

Occupations  in  tlie  Industry 

Because  of  the  complex  land 
changing  nature  of  aerospace  tech* 
nology,  firms  need  -worker&^ith 
many  different  types  of  skillsTThe 
types  of  workers  required  also  will 
depend  on  the  specific  f unction  of  an 

-  aerospace  i^lant?  For  example,  a 
plant  primarily  engaged  in  research 
and  development  or  in  producing  ex- 
perimental prototypes  requires  many 

A^ore  scientists  and  engineers  than  a 
firm  producing  large  quantities  of 
parts  for  aircraft.  \  , 

Major  jobs  in  aerospace  manufac- 

■       ess  ' 


turing  are  described  under  three^ 
mainjategories:  Professional  and 
technical;  administrative,  clerical, 
and  related  occupations;  and  plant 
occupations.  Many  of  these  jobs  are 
in  other  industries  a^  well  and  are 
discussed  in  greater  detail  elsewhere 
in  the  Handbook. 

Professional  and  Technical  Occupa- 
(ions.  Research  and  development 
(R&D)  are  vital  to  the  aerospace  in- 
dustry. The 'pace  of  discovery  in 
aerospace  technology  is  so  raipid,  in 
fact,  that  much  equipment  becomes 
obsolete  while  still  in  an  experimen- 
tal stage  or  soon  after  being  put  into 
production.  Today,  research  is  con- 
ducted in  many  areas  such  as  devel- 
oping vehicles  with  greater  speeds, 
ranges,  and  reliability;  engines  With 
more  power;  and  more  advanced 
sources  of  rocket  propulsion  such  as 
nuclear  and  electric  energy.  Metals 
and  plastics  also,  are  continually 
being  developed  for  widier  capabili- 

.ties,  as  are  electronic  guidance  and 
conimimication  system 

Emphasis  on  R&D  makes  the  iE^ero- 
space,  industry  an  important  source 
of  jobs  for  technical  personnel.  In 
1976,  about  one-fourth  of  all  em- 
ployees were « engineers,  scientists, 
and  technicians,  a  considerably  high- 
er proportion  than  in  most  other 
manufacturing  industries. 

Engineers,  scientists,  and  techni- 
cians work  together  io  developing  - 
designs  for  aircraft,  missiles, -and 
sp^acecraft.  Scientists  often,  do  rer  ^ 

*$eai^>Q|^how  materials  ^tfetand' 
certain  conditions,  such  as  intense 
heat  or  velocity,  or  create  ftew  mate- 
rials that  are  needed.  Engineers  ap- 
ply the  information  obtained  by  sci- 
entists to  develop  new  designs. 
Before  an  engineering  department 
approves  a  design  for  production,  it 
conducts  tests  to  determine  which^ 
designs  can  best,  withstand  expected 

^  operating  conditions.  A  scale  model 
is  made  from  a  preliminary  drawing 
and  is  tested  in  wind,  temperatiire, 
and  shoc^  tunnels  and  other  testing 
areas  ihat  simulate  actual  flight  con- 
ditions'. Next,  a  full-sized  experimen- 
tal model,  or  prototype,  is  thoroughly 
tested  in  the  air  and  on  the  ground. 
The  design  is  modified  many  time's 
during  this  process  until  the  test  re- 
sults are  satisfactory.  Then,  actual 
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.production  may  begin.  Eveh  after 
production  has  started,  however,  fur- 
ther changes  often  are  made. 

Due  -to  the  wide  range  of  R&D 
j>rojects,  many  types  of  lengineers 
.  anch  scientists  work  in  the  aerospace 
industry.  Aerospace,  chemical,  elec- 
tric^, electronic,  industrial,  and  me- 
chanical eMineers  ^e  among  the 
;  larger  groups  of  engineering  special-' 
.  ists  fteedea  ii!  this  industry.  Scientists 
in  the.  industry    include  physicists, 
mathehumtfShs,  chemists,  metallur- 
gists, airwl^  astroncmiers.  These  engi- 
I  neers j6nd  scientists  work  in  a  wide 
"VanrfyVaried  range  of  applied  fields 
NmijcIi  as  materials  and  structures,  en- 
ergy and  power  systems,  and  space 
/ sciences^ 

Among  the  many  typeis  of  workers 
assisting  scientists  and  ejigineers  are 
drafters  and  engineering  and  science 
.  technicians.  Drafters  use  tools  such 
as  dompasses  and  protractors  to  pre- 
pare detailed  drawings  "'of  a  deiign 
based  on  rough  sketches  and  calcula- 
tions made  by  engineers.  The  draw- 
ing details  the  exact  measurement  of 
every  part,  specifications  for  materi- 
als to  be  used,  and  the  procedures  to 
be  followed  in  producing  the  object. 

Engineering  and  science  techni- 
'  cians  assist  scientists  and  engineers  in 
R&D.  They  usually  operate  complex 
machinery  and  equipment  to  carry  : 
out  tests  under  the  supervision  of  a 
scientist  or  engineer. 

Other  workers  who  help  scientists 
and  engineers  include  production 
planners  (D.O.T.  01?.  1 88),  who  plan 
the  layout  of  machinery,  movement 
.  of  materials,  and  sequence  of  opera- 
tion3  for  efficient  manufacturing  pro- 
cesses; and  technical  illustrators 
(D.O.T.  017.281),  who  help  prepare 
manuals  and  other  technical  litera- 
ture describing  the  operation  and 
maintenance  of  aerospace  products. 

Adhiinistratiye,  Clerical,  and  Related' 
Cfccupations.  Managerial  and  admin- 
istrative jobs  generally  are  compara- 
ble to  similar  jobs  in  other  industries, 
except  that  in  the  aerospace  industry 
these  positions  are  often  filled  by 
people  with  technical  backgrounds  in 
engineering  or  science.  These  posi- 
tions include  executives  responsible 
for  the  direction  and  supervision  of 
research  and  production,  and  offi- 
cials in  departments  such  as  sales. 
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purchasing,  accounting,  and  industri- 
al relations..  Many  thousands  of 
clerks,  secretaries,  computer  person- 
nel, and  other  office  personnel  work 
in  aerospace  firms. 

Plant  Occupations.  About  one-half  of 
all  workers  in  the  aerospace  industry 
have  plant-  or  production-related 
jobs.  Plant  jobs  can  be  classified  in 
the  following  groups:  Sheet-metal 
work;  machining  and  tool  fabrica- 
tion; other  metal  processing;  assem- 
bly and  installation;  inspecting  and 
testing;  tlight  checkout;  and  materi- 
als handling,  maintenance,  and  cus-, 
todial. 

Sheet-Metal  Occupations.  Following 
'  blueprints  and^ther  engineering  in- 
formation, sheet-metal  workers 
(D.O.T.  804.281 )  shape  complicated 
parts  from  sheets  of  thin  metal  by 
hand  or  machine.  When  shaping 
parts  by  hand,  these  workers  either 
pound  them  with  mallets  or  bend, 
cut,  or  punch  them  with  handtodls. 
Machine  methods  use  power  ham- 
mers and  presses,  saws,  tube>lierW€rs^ 
and  drill  presses.  This  work  requires 
much  precision  since  a  part  must  fit 
perfectly. 

Less  skilled  workers  usually  spe- 
cialize in  the  "use  of  a  single  machine 
Uo  fabricate  parts  required  in  large 
numbers.  Som<(  of  these  workers  aje 
punch  press  Operators  (D.O.'T. 
615.782),  power  hammer  operators 
(D.O.T.  617.782^  and  power  shear 
operators  (D.O.T.  615.782  and 
.885).  • 

V 

Machining  and  Tool  Fabrication 
'u^cupations.  Machining  and  tool  fab- 
rication workers  use  a  wide  variety  of 
machines  and  handtools  to  make 
metal  parts  of  machines  or  other 
products.  Many  of  these  wprkers  are . 
in  engine  and  propeller  plants,  which 
are  basically  metal^working  estab- 
lishments; fewer  ar^  required  in 
plants  that  assemble  cdqipJete  aero- 
space vehicles.  v 

The  most  skilled  inachinists  are  life 
all-round  .machinists  (D.O.T. 
600.280  and  .281)  who  plan  the 
work  and  set  up  and  operate  several^ 
type^  of  machine  tools.  They  perform 
highly  varied,  nonrepetitive  machin- 
ing operations,  frequently  producing 
parts  for  experimental  and  prototype 
vehicles.     ^  —~ 


Machine  tool  operators  (D.O.T. 
609.885)  produce  metal  parts  in 
large  volume.  They  generally  operate 
a  single  type  of  niachine  tool  such  as 
a  lathe,  drill  press,  or  milling  ma- 
chine. Skilled  operators  set  up  work 
on  a  n^hine  and  handle  more  diffi- 
cult anAvaried  jobs.  Less  skilled  op- 
eratorsflao  more  repetitive  work. 

Other  machiriiifg,and  tool  fabrica- 
tion workers  produce  parts  needed 
for  the  manufacture  of  aerospace  ve- 
hicles. On  the  basis?  of  informatioar. 
received  from  an  engineering  depart- 
ment, y/^  and  fixture  builders  (D.O.T. 
693.280)  build  jigs — metal  devices 
used  as  guides  for  tools.  Tool-and-die 
makers  (D.O.T.  601.280)  make  the 
cutting  tools  and  fixtures  used  in  ma^ 
chine  tool  operations,  and  the  dies  - 
used  in  forging  and  punch  press 
work. 

Other  Metal  Processing  Occupations. 
Some  of  the  many  other  metal  work- 
ing occupations  are  tube  benders 
(D.O.T:  709^884),  who  form  tubings 
used  for  oil,  fuel,  hydraulic,  and  elec- 
trical conduit  lines;  and  riveters 
(D.O.t.w  800.884)  an«  welders 
(D.O.T.  810.782  and  .884;  811.782  ^ 
and  .884;  812.884  and  813.380  and 
.885),  who  use  mechanical  and  eleCr 
trical  devices  to  join  fabricated  parts. 
Metal  working  jobs  also  are  located  in 
foundry  plants*  where  workers  pro- 
duce castiVigs  by  pouring  molten  met- 
al into  molds.. 

Many  ^yorkers  chemically  treat 
and  heat-treat  aircraft,  missile,  ^nd  " 
spacecraft  parts  during  their  manu- 
facture to  clean,  change,  or  protect 
their  surfaces  or  structural  condition. 
For  example,  heat  treaters  (D.O.T. 
504.782)  heat  sheet-metal  parts  to 
keep  the  metal  soft  ani^malleable  for. 
metal-shaping  work  Painters  (D.O.T. 
845.78  1  )  anA.  platers  (D.O.T. 
5<|p.380Xeither  paint  or  plate  surfac- 
es.   /  • 

Assembly  and  Installation  Occupa- 
tions. PracticMy  all  plants  in  the 
aerospace  industry  employ  assembly 
and  installation  workers.  Some  as- 
semble engines,  electronic  equip- 
ment, and  auxiliary  components,  but ' 
most^  assemble  major  subassemblies 
or  install  major  compon  or  space- 
craft. In  an  aircraft,  for  example, Hhis 
work  involves  joining  wings  and  tails 
to  the  fuselage  and  installing  th^  en-  . 
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''gine  and  auxiliary  equipment  such  as 
the  fuel  system  and  flight  controls. 
Assemblers  rivet,  drill,  bolt,  weld  and 
solder ^arts  together. 

Manjr^ssemblers^are  skilled  me- 
chanics wd  installers  Who  read  blue- 
prints and^terpret  other  engineer- 
ing specification^  as  they  take  apart, 
insf^^ct,  aifd  install  complex  me- 
phanical  and  electFonic  assemblies, 
lOften^  asserfibly.w^^  is  not  as  repet- 
itive as  xh^^js^ii^^g^cs.  All  assem- 
bler in^an^^^yLce^'^^rft^  ^xam- 
ple,  m ayr'^^pSP^^^  moivths 
assembli|^]^  ^MhM^^  airciraft  and 
then  ^or^>i^i^^K^^^^^^y  of  a  small, 
two-seater^jfU^^^^c^^  asseTnblers^ 
such  as  fln^^^f^imblirs  (D.O.T. 
%06n%\)\6t  !^^}^t^  3\rcr?Lf\.  and 


missile  or  rocket  assembly  mechanics 
(D.O.T.  625.281 ),  do  general  ^^m- 
bly  work,  and  often  work  on  experi- 
mental, prototype,  or  special  craft. 

Other  skilled  assemblers  who  work 
in  plants  that  produce  relatively  large 
numBefs  of  aircraft  and  missiles 
rather  than  a  few  experimental  types, 
however,  often  specialize  in  the  as- 
sembly of  one  specific  part  of  a  space 
vehicle.  Assemblers  also  specialize  in 
systems  such  as  electrical  wiring, 
heating,  and  plumbing.  ^ 

Inspecting  and  Testing  Occupations. 
Because  aircraft,  missiles,  and  space- 
craft are«extremely  complex  and  af- 
fect the  life  and  safety  of  people, 
firms  employ  workers  to  conduct: 


FI10M  ilM  mechanic  tightens  wing  pylon  during  final  asstmbly^ 


thousands  of  painstaking  inspections 
and^ tests.  Inspectors  thoroughly  tfest 
each  component  and  part  as  it  moves 
through  the  production  and  assembly 
process,  as  well  as  just  before  deliv- 
ery. If,  for  example,  a  part  must  with- 
.stind  a  great  deal  of  heat,  it  will  be  v 
tested  under  very  high  temjjeratures. 
Inspections  are  made  not  only  by  em- 
ployees of  the  manufacturers  but  also 
by  comnuercial  firms  or  agencies  of 
the  Federal  Government  that  have 
contracted  for  the  equipment. 

Most  inspectors  specialize  in  a  cer- 
tain area  of  aerospace  manufacturr 
ing.  Using  complex  machinery,  they 
check  to  assure  that  all  parts  and  as- 
semblies were  made  according  to  en- 
gineering specifications.  Among  xhe 
most  skilled  inspectors,  especially  in 
final  assembly  plants,  are  outside  pro- 
duction  inspectors  (D.O.T.  806.38 1 ) 
who  examine  machined  parts,  subas- 
semblies, and  tools  and  dies  ordered 
from  other  fiVms.  They  also  serve  as  a 
link  betweeii  their  own  engineering 
department  and  supplying  compa- 
nies. Machined  parts  inspectors 
(D,O.T.  609,381 )  examine  machined 
part^  and  fabricated  sheet-metal  and 
assembly  inspectors  (D.O.T. 
806.381 )  inspect  complete  major  as- 
semblies and  installations  such  as  fu- 
selage, wing,  and  nose  sections  to  in- 
sure their  proper  fit.  They  also  check 
the  functioning  of  hydraulic,  plumb- 
ihg,  anS  other  •systems.  Less  skilled 
inspectors  checl^ubassemblies. 

Flight  Checkout  Occupations.  Check- 
ing out  every,  part  of  an  aircraft  or 
spacecraft  before  its  first  flight  re- 
quire a  team  of  mechanics.  The  crew 
chief,  the  most  skilled  mechanic  of 
the  team,  directs  other  workers  in  the  . 
entire  checkout  operation.  Engine 
mechanics  specialize  in  checking  out 
the  powerplant  of  a  craft,  including 
the  engine,  propellers,  and  oil  and  , 
fuel  systems;  and  electrofnics  checkout 
workers  do*  the  final  examination  of 
the  operation  of  radio,  radaf^  auto- 
matic pilot,  fire  control,  and  elec- 
tronic guidance  systems.  The  checks 
out  process  may  require  making 
minor  repairs  aifid,  in  some  casies, 
even  returning  the  craft  to  the  plant 
for  extensive  adjustments. 
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Materials  ^Handlingy  Maintenance, 
and  Custodial  Otcup.ations.  Aero- 
space  plants  employ  many  materials 
handlers  such  as  truckdrivers,  ship- 
ping clerks,  and  toolroom  attendants. 
Maintenance  workers,  such  as  ^ec- 
tricians,  maintenance  mechanics, 
carpenters,  and  plumbers,  keep 
equipment  and  buildings  in  good  op- 
erating condition  and  make  changes 
in  the  layout  of  the  plant.  Guards, 
firefighters,  and  janitors  provide  pro- 
tective and  custodial  services. 

Training,  Othar  Quallfi^tlons, 
and  Advancament 

A  college  degree  in  engineering  or 
in  one  of  the  sciences  usually  is  the 
minimum  requirement  for  an  entry 
level  position  as  an  engineer  or  scien- 
tist in  the  aerospace  industry.  Tech- 
nicians sometimes  can  advance  to 
these  positions  without  a  college  de- 
gree/ but  only  after  years  of  work 
experience  and  some  college  leve^ 
traininflgpil 

Ne>;^entrants  usually  qualify"^  for 
technician  positions  by  attending  a 
technical  institute  or  junior  college. 
Highly  skilled  plant  workers  who 
take  courses  in  areas  si^ch  as  elec- 

'  trohics  may  advance  to  technician 
positions. 

Entry  level  plant  occupations  gen- 
er^Iy  do  not  require  a  high  school 
diplojpa  although  graduates  of  voca- 
tional courses  0 in  eIe<^tronics  or  me- 
chanics often  are  preferred.  Inexperi- 
enced plant  workers  generally  start 
out  in  semiskilled  positions  and  learn 
•skills  on  the  job  and  in  classroom 
courses.  As  they  gain  experien<>e, 
they  can'  move  6n  to  more  highly 
skilled  gpisitions.  For  example,  it  usu- 
ally .takies  2  to  4  years  of  plant  expe- 

^  pence  to  become  a  skilled  assembler. 
Skilled  inspectors- often  h&v?  sev- 
eral years  of  machine  shop  experi- 
ence and  must  be  able^o  install  and 
use  various  kinds  chesting  equip- 
ment and  instruments,  read  blue- 
prints and  other  specifications,  and 
use  shop  mathematics. 

'  Mechanics  who  do  final  checkout 
of  aircraft  and  spacecraft  may  qualify 
for  their  jobs  by  working  in  earlier 
stages  of  the  production  line,  by  re- 
peiving  training  in  checkout  work,  or 
by  working  as  **Iine  -maintenance" 

.  me'chanics  with  commercial  airlines. 
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Chief  mechanics  usually  need  3  to 
5  years  of  experience  in  the  manufac- 
ture of  aircraft,  missiles,  and  space- 
craft, including  at  least  1  year  as  a  " 
checkout  mechanic.  Specialised  me- 
chanics, working  under  the  supdrvi- 
sion  of  a  chief  mechanic,  usually 
need  at  least  2  years'  experience. 
Less  experienced  helpers  or  assis- 
tants learn  on«4lhe  job,  with  plants 
training  courses.  '     ^  \ 

Apprenticeship  programs  some- 
times are  available  for  craft  occupa- 
tions.such  as  machinists,  tpcrt-andrdie 
makers,  sheet-metal  workers,  aircraft 
mechanics,,  and  electricians.  The 
programs  vary  in  length  from  3  to  5 
years  depending  on  the  trade.  During 
this  time,  the  apprentice  handles 
work  of  progressively  increasing  dif- 
ficulty and  also  receives  clas3room 
instruction.  Such  instruction  fpr KIT 
machinist  apprentice,  for  example, 
includes  courses  in  blueprint  reading, 
mechanical  drawing,  shop  mathe- 
matics, and  physics. 

Because  complex  and  rapidly 
changing  produjCts  req  uire  high  ly 
trained'  workers,  aerospace  plants 
sometimes  support  fbrmal  training  to 
supplement  day-to-day  eyperienOe 
and  to  help  workers  advance  more 
rapidly.  Although  most  are  short- 
term  programs  to  meet  immediate 
needs,  some  major  producers  con- 
duct training  classes  or  pay  tuition 
and  related  costs  for  outside  courses. 
Some  cjasses  are  held  during  working 
hours;  others  are  after  working  ' 
hours'.        ^  > 

Employment  Outlook 

Employment  in  the  aerospace  in- 
dustry is  expected  to  rise  abc5ve  re-  > 
cent  levels  by  the  mid-1980's.  The 
number  of  people  working  in  this  in- 
dustry, however,  probably  will  re- 
main below  the  peak  levels  of  the  late  . 
1960's.  ^  , 

Thousands  of  jobs  will  open  each- 
year  because  of  thje  growth  expected 
in  thfe  industry  and  to  replace  A\<iprk- 
ers  who  retire,  die,  and  transfe):  to 
jobs  in  othei:  industries.  Job  opportu- 
nities are  expected  to  increase  for 
highly  trained  workers,  such  as  scien- 
tists, engineers,  ahd  skilled  plant  per- 
sonnel in  an  areas  of  the  iiidustry, 
especially  with  firms  engaged  in  J 
R&D  dncL^he  manufacture^f  proto- 


type  and  other  technologically  ad- 
vanced aircraft.' Less  skilled  and  un- . 
skilled  workers  also  will  be  needed  to 
fill  entry  level  plant  positions. 

Since  many  aerospace  products 
are  either  military  hardware  or  space 
vehicfes,  the  industry's,  future  de- 
pends,* to  a  great  dtfjflity  on  the  level 
of  Federal  expenditures.  Changes  in 
these  expenditures  usually  have  been 
accompanied  by  sharp  fluctuations  in 
aerospace  employment.  For  exam- 
ple, aerospace  employment  declined 
sharply  from  the  high,  levels  of  the 
late  1960's  partly  because  of  de- 
creased aircraft  requirements  for 
VietnaiA  and  reduced  expenditures 
for  space  exploration.  The  outlook 
for  this  industry  is  based  on  the  as- 
sumption that  defeiise  spending  will 
increase  moderately  from  the  1976 
level,  but  will  be  slightly  below  the 
peak  levels  of  the  late  1960's.  R&D 
spending  also  is  expected  to  be  above 
current  levels.  If  actual  expenditures 
should  differ  substantially  from  these 
assumed  levels,  the  outlook  will  be 
affected  accordingly. 
*  Civilian  aircraft  production  also  is 
an  important  determinant  of  aero- 
space employment.  OVerall  employ- 
meht  in  this  area  is  expected  to  re- 
main fairly  stable  through  the  mid- 
19£t0's.  Nevertheless,  thousands  of 
new  workers  will  be  required  in  this 
sector  of  the  industry  to  replace 
those  who  die,  retire,  or  transfer  to 
other  fields.  . 

Edrnlr\gs  and  Working 
Conditions 

Plant  workers'  earnings  in  the  - 
aerospace  industry  are  higher  than 
those  in  most  other  manufacturing 
industries.  In  1976,  for  example,  pro- 
duction workers  in  plj^nts  making  air- 
craft and  parts  averaged  $6.45  an 
hour;  production  workers  in  all 
manufacturing  industries  as  a  whole  ^ 
averaged  about  $5.19  an  hour.  ' 

The  following  tabulation  indicates 
an  approximate  range .  of  ^hourly 
wages  for  selected  occupations  in 
1976  obtained  from  the  collective 
bargaining  agreements  of  a  number 
of  major  aerospace  companies;  these 
>ates  do  not  include  incentive  e^rn- 
mgs*  The  ranges  in  various  jobs 'are 
wide,  partly  because  wages  within  ^n 
occupation  vary  according  to  work- 


OCCUPATIONS  IN  AIRCRAFT,  MISSILE, 

crs'  skills  and  experience,  and  partly 
because  wages  differ  from  plant  to 
plant,  depending  upon  type  of  plant, 
locality,  and  other  factors. 


Aircraft  mechanics     $5.94-7. 1 5 

Assemblers  >:...   5.72-6.49 

Electronics  technicians   6.49-7.45 

Heat-treaters   5.84-6.77 

Inspectors  and  testers   5.39-7.45 

Jig  and  fixture  builders   6. 1 3-7.45 

Machinists   5.67-7.45 

Maintenance  crafts   5.55-7.40 

Riveters   5.61-6.27 

Tool-and-^ie  makers   6.37-7.45 

Welders   5.84-7.17 


Fringe  benefits  in  the  industry  usu- 
ally incluc^e  2  week^^of  paid  vacation 
after  1  or  2  years  of  service,  and  3 
weeks  aft6r  10  to  1-2  years.  Employ- 
ees generally  get  8  to  12  paid  holi- 
days a  year  and  1  week  of  paid  sick 
leave.  Other  major  benefits  include 
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life  insurance;  medreal,  sur^al,  den- 
.tal,  and  hospital  insurance ;ykccident 
and  l^ickness  insurarhse;  2\/d  retire- 
ment pensions. 

Most  employees  work*in  modern 
factory  buildings  that  are  clean,  well- 
lit,  and  well-ventilated.  Some  work 
outdoors.  Operations  such  as  sheet- 
metal  processing,  riveting,  and  weld- 
ing may  be  noisy,  and  some  assem- 
blers may  work  in  cramped  quarters. 
Aerospace  plants,  however,  are  re^a- 
tively  safe. 

Most  plant  workers  in  the  aero- 
space field  are  ufiion  members.  They 
are  represented  by  several  unions  in- 
cluding the  International  Association 
of  Machinists  and  Aerospace  Work- 
ers; the  International  Union,  United 
Automobile,  Aerospace  and  Agricul- 
tural Implement  \yorkers  of  Amer- 
ica; and  the  International  Union  of 
Electrical,  Radio  and  Machine 
Workers.  Some  craft  workers. 
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guards,  and  truckdrivers  are  mem- 
bers of  unions  that  represent  their 
specific  occupational  groups. 

SourcefN>f  Aidditional 
o  Information 

Additional  information  about  ca- 
reers in  the  aerospace  field  is  avail- 
able from: 

National  Aeronautics  and  Space  Administra- 
tion, Washington,  D.C.  20546. 

Electronics  Industries  Association,  2001  Eye 
St.  NW.,  Washington,  D.C.  20006. 

For  specific  information  about  an 
occupation,  or  apprenticeships  con- 
tact: 

international  Union,  UnjJted  Automobile. 
Aerospace,  and  Agricultural  Implement 
Workers  of  America,  8000  East  Jefferson 
Ave.,  Detroit,  Mich.  48214. 

International  Union  of  Electrical,  Radio  and 
Machine  Workers,  AFL-CIO,  1126  1 6th 
St.  NW,,  Washington,  D.C.  20036. 
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OCCUPATIONS  IN  THE  ALUMINUM  JNDUSTfiY 


Aluminum  was  once  considered  a 
specialty  metal  having  limited  appli-^ 
cations.  Today  it  is  produced  in 
quantities  second  only  to  iron-  and 
st^L  It  is  used  in  products  that  range 
from  household  appliances  and 
cooking  umsils  to  automobiles,  air- 
craft, and  missiles.  In  recent  years, 
many  new  uses  for  aluminum  have 
been  (ieveloped,  including  house  sid- 
ing, food  and  beverage  containers, 
and  electrical  cables.  In  1976,  the 
industry  produced  about  12.9  billion 
pounds  of  primacy  aluminum,  or 
about  twice  th(  output  of  ohiy  10 
years  earlier^  / 
*  This  statement  describes  occupa- 
tions in  plants  that  produce  ingots 
(l^ars)  of  primary  aluminum.  It  also 
describes  occupations  in  plants  that 
shape  the  ingots  into  sheets,  wire, 
and  other  forms  by  roljing,  stretch- 
ing, or  forcing  the  aluminum  through 
an  oBlvung.  Occupations  concerned 
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with  Simng,  forging,  stamping,  ma- 
chining, and  fabricating  aluminum 
are  discussed  separately  in  the  Harnf- 
frooA:  statements  dealing  with  forge 
^shop,  foundry,  and  metalworicing 
occupations. 

More  than  93,000  persons  worked 
in  the  aluminum  industry  in  1976. 
Approximately  one-third  helped 
make  primary  aluminum;  the  Remain- 
der helped  convert  large  pieces  into 
sheets^  cables,  and  other  industrial 
products. 

.  Since  the  huge  machinery  neces- 
sary for  making  aluminum  is  very  ex- 
pensive, the  production  of  primary 
aluminum  is  concentrated  in  a  rela- 
tively small  number  of  plants.  These)) 
plants  genlj^ally  ar^  located  near 
abundaiff^^urces  of  alumina  and 
electricity.  Many  are  in  Arkansas, 
Louisiana^Jexa^^  Alabama,  and  Ten- 
.nessee*  ime'r^f^iiiSocite  ore  is  ntined 
locally  or  imported*  from  the  Carib-^; 
beah  area,  and  electricity  is  obtained 
from  the  Tennessee  Valley  Authority 
or  generated  from  local  deposits  of 


natural  gas  or  oil.  About  two-fifths  of 
the  employees  who  make  aluminum 
work  in  these  States.  Another  one- 
fifth  'work  in  the  State  of  Washing- 
ton, where  plants  obtain  electricity 
from  the  Bonneville  Power  Authority 
and  serve  customers  on  the  West 
Coast.  A  significant  number  of  em- 
ployees also  work  iji  plants  located  in 
Ohio,  Indiana,  and  New  York. 

Plants  that  shape  aluminum  into 
sheets,  wire,  and  other  products  are 
more  dispersed  geographically.  Over 
one-half  of  the  emp^^vment  in  these 
plants  is  in  Califomia/^ennsylvania, 
Tennessee,  Illinois,  Alabama,  New 
York,  and  Ohio.  The  remainder  is 
widely  scattered  throughout  a  large 
number  of  States. 

Occupations  in  the  Industry 

Employment  in  the  aluminum  in- 
dustry falls  into  several  categories. 
The  largest  group  of  workers — about 
three-fourths — are  the  production 
workers  directly  involved  in  operat- 
ing or  maintaining  the  industry's  pro- 
duction equipment.  The  remaining 
one-fourth  are  in  professional,  tech- 
nical, administrative,  clerical,  and  su- 
pervisory positions. 

Prjoductibn  Occupations.    To  illus- 
trate the  production  occupations 
fecund  in  the  industry,  a  description* 
of  the  major  steps  in  making  and 
shaping  aluminum  follows. 

Making  Aluminum.  Aluminum  «is 
obtained  from  alumina  by  using  elec- 
tricity to  create  chemical  changes 
that  separate  pure  aluminum  from 
other  materials.  Alumina — a  fine, 
white  powder  processed  from  baux- 
ite ore^  is  placed  in  large  containers 
called  "p^f"  that  are  filled  with  a 
special  liquid.  Suspended  in  the  liq- 
uid are  poles  (anodes);  electric  «ca- 
hles  are  attached  to  the  pots- and 
poles.  When  the  process  is  in  opera- 
tion,' electricity  flows  from  the  poles. 


through  the  liquid  containing  the  alu- 
mina, to  the  walls  and  floors  of  the 
pots.  As  the  electricity  passes 
through  the  liquid,  it  heats  and 

'  chemically  changes  the  alumina  to 
pure,  liquid  aluminum.  Becau Seattle 
aluminum  is  heavier,  it  settles  to  the 
bottom  of  the  pot;  waste  materials  go ' 
to  the  top  of  the  liquid.  Periodically, 
pure  aluminum  is*Temoved^Ji«fn  the 
bottom  of  the.  pot.  ^ 

rpot  tenders  (D.O.T,  512.885)  see 
that  the  pots  operate  continuously. 
Each  is  responsible  for  ainumber  of 
pojts.  As  a  result  of  the  chemical 
changes,  the  alumina  in  each  pot  is 
slowly  used  up^  Instruments  monitor 
the  level  of  alumina  and  signal  the 
tender  when  to  add  alumina  from  the 
overhead  storage  compartment. 
'  Every  24  to  72  hours,  molten  alu- 
minum is  drawn  from  the  bottom  of 
the  pots  in^  huge  brick-lined,  steel 
containers  or^**erucibles.*'  The  tapper 
(D.O.T.  514.884)  and  tapper  helper 
(D.O.T.  5 14.887)  signal  tHe  hot-met- 
al crane  operator  (D.O.T.  921.883 
place  the'  overhead  crane  near  the 
pot.  Using  automatic  equipment, 
they  break  a  hole  in  the  crust  of 
waste  materials  that  forms  on  the  top 
of  the  liquid.  One  end  of  a  curved, 
cast  iron  tube  is  inserted  into  the  pot; 
the  other  end  is  placed  into  a  cruci- 
ble and  the  molten  metal  is  drawn  > 
from  the  pot  into  the  crucible. 

After  aluminum  has  been  taken 
from  several  pots  and  the  crucible  is 

'  fuU^  charge  gang  wej^hers  (D.O.T. 

^5v2.SS7)  weigh  and  sample  the  mol- 
ten metal  for  laboratory  analysis. 

,  Weighers  also  select  chemioals  that 

i  the  analysis  indicates  should  be 
blended  with  the  molten  aluminum. 
Then,  workers  operating  overhead 
cranes  pour  the  molten  metal  from 
the  crucible  into  4  remelting  furnace. 
A  remelt  operator  (D.O.T.  512.885) 
adds  portions  of  aluminum  scrap, 
other  molten  metal,  or  chemicals 
that  will  produce  metal  with  the  de- 
sired properties.  Finally,  hand  skim- 
mers remove  v^aste  products^hat 
have  been  forced  to  the  "surface  of 
the  molten  metal. 

The  metal  fs  then  transferred  to 
th^  second  or  holding  compartment 
o(  the  furnace  until  i  sufficient  sup- 
ply is/  obtained  for  pouring.  They/.c. 
castihg  operator  (D.O.T.  S\4^%2) 
has  charge  of  the  pouring  station 
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where  the  molten  metal  is  cast  into 
ingpts — large  blocks  of  metal.  The 
'operator  controls  the  cooling  dondi* 
tions  of  the  casting  unit  by  keeping 
*the  molds  fiill  of  metal  and  spraying 
water  against  fhe  molds  to  produce 
ingots  of  uniform  size  and^uality. 

After  a  pot  has  been  operating  for 
a  number  of  yionths,  the  heat  and 
chemical  reactions  make  holes  in  the 
pot*s  lining  so  that  the  liquid  metal 
contacts  the  steel  container.  When 
this  happens,  the  pot  is  shut  down 
and  the  liquid  drained  so  that  pot 
liners  (D.O.T.  519.884)  can  make 
repairs.  Depending  on  the  condition 
of  the  pots  liners  may  patch  holes  in 
the  lining  or  may  completely  remove 
and  replace  tb^e  lihing. 

Shaping  aluminum.  The  large 
ingots  must  be  reduced  in  size  before 
the  alunjinum  is  useful  to  customers, 
Depending  on  the  final  product  de- 
sired, several  methods  may  be  used 
to  shape  the  ingot.  Aluminum  prod- 
ucts such  as  plate,  sheet,  and  strip  are 
produced  by  rolling. 

The  first  step  in  foiling  is  to  re- 
move surface  impurities  from  the  in- 
got. The  scalper  operator  (D.O.T; 
605.782)  manipulates  levers  of  a 
scalper  machine  and  cuts  thin  Layers 
of  the  rough  metal  from  the  ingots  so 
that  the  surfaces  are  smooth.  Then, 
-th^  ingots  are  heated  to  proper  work- 
ing temperatufes  for  rolling.  Workers  • 
operating  overhead  cranes  lower  the 
ingots  into  furnaces,  or  ''soaking , 
pits,"  where  they  are  kept  sealed  for 
1 2  to  1 8  hours.  Soaking  pit  opetaiors 
(D.O.T.  613.782)  manage  therfur- 
n^e  and  control  the  temperature 
and  heating  time.  il  * 

After  being  heated,  the  huge  ingots 
are  positioned  on  the  "breakdown" 
or  hot  rolling  mill  where  they  are 
converted  into  elongated  slabs.  'Roll- 
ing mill  operators  (D.O.T.  613.782) 
manipufate  the  ingots  back  and  forth 
between  powerful  rollers  until  they 
are  reduced  in  thickness  to  about  3 
inches^  The  slabs  then  moveV^wn 
the  line  on  the  rollers  to  additional 
hot  mills  that  worjrlham  down  to  a 
thicknes^  of  about  one-eighth  of  an 
inch.  At  the  end  of  the  hotline,  a 
'coiler  operator  (D.O.T.  613.885) 
tends  a  coiler  that  automatically 
windsnhe  metal  onto  reels. 

The  '  coiled  >  aluminum  cools  at 
room  temperature  before  being  cold- 


rolled  still  thinner.  Cold-rolling  pro- 
duces a  better  surface  finish  and  in- 
creases the  meta]*s  strength  and 
hardness.  Since  continuous  cOld- roll- 
ing could  make  the  metal  too  brittle, 
an  annealer  (D.O.T.  504.782)  occa- 
sionally heats  (anneals)  the  metal.  ^ 
To  relieve  internal  stress  created 
during  the  rolling  process  or  surface 
contours  the  metal  may  be  stretched. 
Stretcher-level-operators  (D.O.T. 
619.782)  and  stretcher-level-operator 
helpers  (D.O.T.  619.886)  position 
the  finished  plate  or  sheet  in  clamps, 
detefrhine  the  stretch  required, to  re- 
move surface  contours,  and  t)perate 
the  machine  that  pulls  the  metal  from 
end  to  end  to  stretch  it. 


Structural  products  such  as  I- 
beams  s^d  ^gles  may  be  hot-rolled 
or  extruded.  Hot-rolled  products  are* 
made  by  passing  a  square  billet  with 
rounded  comers  between  grooved 
rolls  that  gmd^ly  reduce  the  thick- 
ness and  ch|H|b  the  shape  of  the 
metal. 

Extruding  of  metal  often  is  (Com- 
pared with  squeezing  toothpaste 
from  a  tube.  Extruded  aluminum 
sh^p^^re  produced  by  placing  hot 
billets  (bars)  inside  a  cylinder  in  .a 
powerful  press.  A  hydraulic  ram  that 
usually  has  a  force  of^veral  million 
pounds  pushes  the  metal  through  a 
hole  (die)  at  the  othf r  end  of  the 
cylinder.  The  metal  takes  the  shape 


Sometimes  ingots  are  melted  fund^\of  the  die  and  then  ma^  be  cut  into 
^    desired  lengths.  By  using  dies  of  vary- 


east  in  molds  to  produce  '*b\l\et^^ 
Besides  being  smaller  and  easier  to 
handle  than  ingots,  billets  >  can  be 
molded  into  shapes  which  make  it 
easier  to  produce  the  final  product. 

In  the  roil  and  bar  factory,  billets 
are  heated  to  make  them  softer  and 
theq,  are  rolled  through  progressively 
smaller  openings,  until  the  desired 
size  is  obtained.  To  produce  wire, 
hot-rolling  continu^  until  the  rod  is 
about  three-eighths  of  an  inch  in 
diameter.  Then,  wire  drayv  operators 
(D.O.T.  614.782)  operate  machines 
that  pull  the  cold  wire  through  a 
series  of  holes  (dies)  that  gradually 
reduce  its  size.  The  machines  also^ 
automatically  coil  the  wire  on  revolv-^ 
ing  reils. 


ing  desigi^  almost  any  shape  of  alu- 
minium pr6ducf  may  be  formed.  £x- 
trusion  prest ^  operators  (D.O.T. 
614.782)  reguYate  the  rate  at  which 
the  metal  is  forced  through  the  press. 

Of  increasing  importance  ia  shap- 
ing aluminum  is  the  continuous  cast- 
ing process.  This  process  uses  a  tall, 
curved  mold  that  is  wider  at  the  top 
lhan  at  the  bottom.  The  mold  has  an 
opening  at  the  bottom  that  is  Uie 
shape  of  the  fmal  product — for  ex- 
ample, it  is  square  if  billets  lire  being 
made.  As  space  becomes  available, 
molten  aluminum  is  added  to  the  top 
of  the  mold  and  moves  down  through 
the  mold  while  being  cooled  by  water 
sprays.  Wheti^  the  now  solid  alumi- 


Alumlnum  Inoot  it  r^mov^a  from  v#rfic«l  cattlrig  ui 
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ttum  comes  out  crfdie  mold,  it  moves 
onto  A  convenor  belt  ^wfaere  it  Is  cut 
to  die  desired  imgfhs. 

Diiinng  both  the  production  and 
the  diflping  process,  workers  and  ma- 
y  chines  iospfe^  thc^metal  to  assure 
quality.  Radiographers  (D^O.T.. 
199«38 1 )  operate  vanous  types  of  X- 
ray  eqiupment  to  in^^    the  metal. 
Computers  mcmitpT^oper^ons  anc) 
automatiodWyAdjust  metsd  tempera- 
ture and  nOTspeed. 
y<Other  piroduction  ^oricers  in  the 
,  ahmunum  industry  kee^p  machines 
and  equipment  operating  properly. 
Some  move  materials,  supplies,  and 
ilnidied  ptoducts  throu^oiat  the 
pl^ts;  still  others  3#e  .  in  service 
occupations  such  as  guard  and  custo- 
-  dian«     ,  f  , 

Since  electricity  is  vital  to  making 
alumintun,  t)ie  industry  needs  manj 
electricians  to  install  and  repair  elec- 
trical fixtures,  apparatus,,  and  control 
equipment.  Other  employees,  such  as^ 
millwrights  and  maintenance  ma- 
chinists, make.and  repair  nDschanical 
parts  fqr  plant  machinery.  Stationary 
engineers  operate  and  maintain  thc^ 
pbwerplants,  turbines,  steam  en- 
gines, ^sd  motors  used  in  aluminum 
plants. 

Other  important  groups  ai^^e 
diemakers  who  assemble  and  repair 
dies  used'ih  aluminum  metalworking 
operations;  the  bricklayers  who  build 
and  reline  furnaces,  soaking  pits,  and 
similar  installations;  and  the  waders 
who  join  metal  parts  {ogether  with 
gas  or  electric  welding  equipment.  In 
addition^,  pliunbers  and  pipefitters  lay 
out,  install,'and  maintain  piping  and 
pjpiitg  systems  for  steam,  water,  and 
sr  materials  used  in  aluminum 
'mafln^facturing. 

Professional^  Technical,  Administra- 
tive, Clericill,  and  Sales  Occupations. 

About  one  employee  in  ten  is  a  pro- 
kfessional  or  technical  worker;  about 
Vthe  same  proportion  are  clerks.  The 
few  remaining  worker^  are  in  admin- 
istrative and  sales  positions.  ^ 

Aluminum  companies  employ  a 
variety  of  professional  specialists. 
Quality  control  chemists  analyze  the 


Engineers  ^ifcanilne  sir  pollution  sbetoment  oqaipiQMt  Installed  In  mn  eliimlnum  pisni 


lurgists  test  aluminum  and, aluminum 
alloys  to  determine  their  physical 
characteristics  and  also  develop  new 
alloys  and  new  uses  for  aluminum. 

Chemical  engineers  and  mechani- 
cal engineers  design  and  supervise 
the  construction  and  operation  of 
production  facilities.  M ephanical  eur 
'gineers  may  design^ew  rolling  mills 
or  improve  existing  mills  and  related 
equipment.  Electrical  iengineers  plan  . 
and  oversee  the  installation,  opera- 
tion, aqd  maintenance  of  the  electric 
generators  and  distribution  systei^s 
used  in  th^raanufacture  of 'alumi- 
num. Industrial  engineers  conduct , 
work  measurement  studies  and  de- 
velop management  control  systems 
to  aid  in  financial  planning  and  cost 
£(halysis. 

Engineering  technicians,  laborato-, 
ry  technicians,  and  chemical  analysts 
assist  engineers  iand  chemists  in  re- 
search and  development  work.  Draft- 
ers prepare  the  working  drawings 
that  are  required  to  make  or  repair 
productiort  machinery. 
'  wide  range  of  other  profesional 
and  administrative  workers  is  needed 
in  the  manufacture  of  aluminum. 


aluminum  and  the  raw  materials  used Top  executives  manage  the  compa- 

in  its^  production.  ProCesslfiitallur-  "ies  and  determine  policy. .  Middle 

gists  determine  the  most  efficient  managers  and  superintendents  direct 

methods^  of  producing  aluminum  individual  departments,  ofHces,  and 

from,  raw  materials.  Physical  metal-  production  operations.  The  industry 


also  employs  other  adminstrative 
personnel,  as  well  as  accountants, 
lawyers,  statisticiaris,  economists, 
and  matHematicians.  Qerical  work-, 
ers,  including  bookkeepers,  secre- 
taries, stenographers,  qlerk  typists, 
and  keypunch  and  computer  opera- 
iQ!:sJ|ceep_company  records  and  do 
.  other  routine  office  work. 

Training,  Other  Qualifications, 
and  Advancemant 

Most  production  workers  are  hired 
as  unskilled  laborers.  They  generally 
begin  t^eir  careers  in  a  labor  pool 
and  substitute  for  absent  workers  un- 
til they  become  eligible  for  a  perma- 
iftpt  positorrih  a  shop  or  departmeiU. 

Product}^  'workers,  such  as  pot 
tenders  or  liners,  receive  their  train- 
ing on  the  jolj^6nder  the  guidance  of 
experienced  workers^  these  employ- 
ees begin  by^  doing  simple  ta^s  and 
progress  to  operations  requiring  pro- 
gressively gi^ater,  skill  as  they  ac- 
quire experience.  As  they  gain  addi- 
tional skills*  and  seniority,  they 
usually  move  to  more  responsible 
and  better  paying  jobs  within  their 
department. 

Craft  workers  usually  are  trained 
on  the  job.  A  number  of  companies, 
particularly  the  larger  ones,  have 
craft  apprenticeship  programs  that 
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include  classroom  or  home  study 
courses,  as  well  as  on-the-job  train- 
ing. Generally,  candidates  for  these 
program^  are  chosen  from  promising 
young  workers  already  employed  by 
the  company.  The  length  of  the  ap- 

.    prenticeship  varies  according  to  the 
craft,  although  most  require  3  to  4 
'years.  Examples  of  crafts  that  can  be 
learned  through,  apprenticeship  are: 

^  Electrici^,  welder,  brickmason,  car- 
penter, machinist,  maintenance  me- 
chanic, pipefitter,  and  general  main- 
tenance mechanic. 
—""Applicants  and  current  employees 
who  demonstrate  an  aptitude  for 
technical  work  have  opportunities  to 
qualify  as  technicians,  laboratory  as- 
'sistants,  and  bther  semiprofessional 
workers.  However,  some  college 
background  in  engineering  and  sci- 
ence,/>r  graduation  from  a  technical 
institute  or  community  college,  is  re^ 
quired  for  many  technical  jobs. 
•  Most  professional  job's  require  at 
le^t  a  bachelor^s  degree.  Graduate 
degrees  in  science  or  engineering  are 

^^^referred  for  Research  arvd  develop- 
'ment  work.  Administrative  and  man- 

^vagerial  positions  usually  are  filled  by 
workers  who  have  an  engineering  or 
science  background  and  have  been 
promoted  to  these  jobs.  Some  riew 
graduates  who  have  degrees  in  busi- 
ness administration  or  liberal  arts 
may  fill  entry  level  administrative 
jobs.  Sale&  positions  often  are  filled  ^ 
by  persons  with  engineering  or  relat- 
ed-technical backgrounds. 

Employment  Outlook 

Employment  in  the  aluminum  in- 
dustry is  expectejd  to  grow  about  as 
fast  as  the«  average  for  all  industries  . 
'through  the  mid.l980*s.  In  addition 
to  openings  created  by  growth  of  the 
indu^ry,  many  job  opportunities  will 
^arise  from  the  need^  replace  work- 
crs^who^  retire,  die,  or  Irave  the  in- 
dustry for  oth^ reasons.  The  number 
of  job  opportulities  may  vary  from 
year  to  year,  however,  because  the 
demand  for  aluminum  fluctuates 
with  the  ups  and  downs  in  the  econ- 
omy.  ) 

Over  th6  long  run,  the  demand  for 
aluminum  ^is  expected  to  ^row  as 
population  increases  and  aluminum 
is  substituted  foj^other  materials.  In - 


Although  long-term  employment  growth  is  expected 
irv  the  aluitlfciuni  industry,  the  number  of  ji^penings 
each  year  Will  fluctuate  with  economic  cor^ditions 

Wage  and  salary  workers  In  ajumlnuni  Industry,  1964-76,  and  . 
projected  1 985 

Employees  125 
(In  thousands) 


1960 

Source  Bureau  of  Labor  SiaMtics 
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dustries  that  represent  major  markets 
for  aluminum  are  growing  industries 
with  potential  for  new  product  devel- 
opment. For  example,  aluminum 
studs  are  replacing  wood  studs  in  the 
construction  of  large  buildings  and 
for  residential  construction  and  re- 
modeling. WUh  the  growing  empha- 
sis on  fuel  economy,,  car  and  truck 
manufacturers  are  expected  ^oJb^ 
>more- aluminum  in  the  future  to^WP 
duce  the  weight  of  vehicles. 

Employment/  however,  will  grow 
more  slowly  than  the  demand  for 
aluminum.  Furthermore,  the  alumi- 
num industry  supports  a  strong  re- 
search and  development  program 
and  an  aggressive  marketing  program 
which  should  continue  to  develop 
new  alloys,  processes,  and  products. 
As  a  result,  the  number  of  engineers, 
scientists,  and  technical  personnel  is 
expected  to  incfease  as  a  proportion 
of  total  employment.  Technological 
developments,  such  as  continuous 
casting  and  computer-controlled 
rolling  operations,  will  limit  emploS'- 
ment  growth  among  some  produc- 
tion occupations.  * 

Earnings  and  Working 
Conbltlons 

.     Hourly  earning'^f  ^Rmtworkers  in 
the  aluminum   industry  are  higher  . 
than  the  average  for  manufacturing 


industries.  In  1976,  production  work- 
ers in  plants  which  make  aluminum 
averaged  $7.29  an  hour,  and  those  in 
aluminum  rolling  and  drawing  plants 
averaged  $6.27.  In  comparison,  pro- 
duction workers  in  manufacturing  in- 
dustries' as  a  whole  averaged  $S.19 
an  hour. 

Skilled  operators  and  skilled  main- 
tenance and  craft  workers  hold  the 
highest  paying  plant  jobs.  Hourly 
rate^  in  1976  fbr  selected  occupa- 
tions in  a  nulnber  pf  jJlants  covered 
by  one  major  unjon-management 
contract  are  shown  below. 


Hourly 
wage 

Occupation  rate  *• 

Making.  Aluminum: 

Anbde  rebuilder   $7.09 

Pbt  liner   6.57 

,      Pot  tender   6.74 

Head  tapper   7.00 

Charge  weigher   6.30"* 

Shaping  Aluminum: 

Scalper  operator    6.74 

Soaking  piMbperator   6.48 

Hot  mill  ajerator,  junior   7.35 

*    Continuous  mill  .operator.. .a^..  7.61 

Annealer   »6.30 

Stretcher  and  flattener 

operator^.  ^   J^9 

Inspector*.  6.57 

Extrusion  press  opcratop   ^ 


636 

•  ■  V  ♦  ■;    wage  " 

Occupation  rate 

Maintendhce:  '. 

BbUer  operator  :  rv*^.  ^.57 

Brickmason  i  ^7.44 

Wdder  ..:  7.3$ 

Pipefitter   7.35' 

'^MUIwright  (maintenance        ^  ^ 

,        mechanic).!.  .t:....lv:.;...,...  7.35*^ 

Electrician....,  1  7.61  ^ 

Machinist     7.'61 

^  .-^^    .  ■ 

Aluminum  ivorkers  receive  many 
fringe  benefits,  such  as  paid  vaca- 
tions and^nolidays»  retirement  bene- 
fit8,.life  and  health  insurance,  shift 
differentials,  supplemental  jury-duty 
^pay,  and  siipplemental  unemploy- 
ment benefitsT  Most  workers  receive 
paid  vacations  ranging  from  1  to  4 
weeks,  dependihg  (^Ho^-Wfigth  of  ser- 
vice. In  -addition,  there  are  extended 
vacation  plahs  that  prbvide  a  10- 
week  vtcation  with  i3  week's  pay 
every  5  years.  ' 


Making  aluminum  requires  high 
^temperatures  and  some  potrooms 
may  be  hoi,  dusty,  and  smoky.  How- 
ever, worlJing .  conditions  in  plaqts 
have  b^en  improved^  as,  a  result  of 
control  programs  and  other  projects, 
because  making  alujninum  is  a  con- 
tinuous proc'^ss,  sohte  prodi^ction 
^employees  have  to  work  nights  and 
weekends. 

The  shaping  sector  of  the  industry 
generally    offers    more  favorable 
working  conditions,  although'  work-, 
ers  in  certain  jobs  are  subjected  to 
heat  and  loud  noises.  '  ^ 

The  industry  stresses  safe  working 
conditions  and  conducts  safety  edu- 
cation programs.  Plants  where  alumi- 
num is  made  have  l^d  a  lower  rate  of 
Injuries  than  the  average  for  all  metal 
industries,  while  the  rate  for  alumi- 
num rolling  and  drawing  mills  has 
been  about  th^  same  as*  the° average. 
However,- the  average  number  of 
workdays  lost  for  each  injury  in  the 
aluminum  industry  has  been  greater 
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.1        ■  * 
than  the  average  for  all  metal  indus- 
tries. "  . 

Most  process  and  maintenance 
workers  in  the  aluminum  indusitry 
belong  to  labor  unions.  In  addition, 
labc^  organizations  represent  some 
office  and  technical,  personnel.  The 
iinions  havirife  the  greatest  number  of 
members  in  the  industry  are  United 
Steelworkers  of  America;  Aluminum  . 
Workers  International  Union;  and  In- 
tern^itional  Unionj- United  Automo- 
t)ije.  Aerospace  and  Agricultural  Im-'. 
plement  Workers  of  Axnexica. 

Sources  of  Additional  . 
information       ^  \1a1 

■\. 

Information  on  aluminum  procfiic- 
tion  and  uses;  as  well  as  careers  incthe  . 
industry,  many  be  obtained  from:  ' 

The  Aluminum'  Associatton,  750  Third  Ave.. 
New  York,  N.Y.  10017. 
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Nature  and  Location  of  the 
Industry 

The  apparel  industry  produces 
clothes  that  not  only  are  appropriate 
for  the  occasion— Be  it  work,  sleep, 
or  leisure  activities — but  in  such  a 
wide  variety  of  colors  .and  styles  that 


V  have  over  100  employees.  Only  1 
plant  in  7,  however,  is  this  large.  The 
limited  investment  r^uired  to  cut 
and  sew  garments,  an4  the  specializa- 
tion of  firms  in  one  operation;  such 
as  cutting,  allow  small  firms  to  enter 
this  industry  with  relative  ease.  In  the 
women's  and  misses'  outerwear  sec- 
tor of  this  iniiustry,  for  instance,  ^he 
majority  of  the  cut  and  sewn  gar- 
ments originate  in  New  York  City, 
but  much  of  the  sewing  is  contracted 
ut  to  finps  spread  throughout  the 
iddle  Atlantic  States.  Plants  manu- 


we  can  select  apparel  to  match  ourj^ 
mood  and  express  our  personality.  In 
addition  to  clothes,  the  industry  pro- 
duces iinens  and  drapes  ^and  othe^r 
prodoptk  made  from  cloth  such  i& 
tents  llrid  parachutes.  To  do  all  ti\k, 
the  industry  employs  about  1.3'rfiil- 
lion  people— nearly  4  oiit  of  5  make  V  fagturing  men's  iVear  usually  arp  larg- 
clothes.  '  than  those  making  wbmen|s  gar- 

,  At Jhe  beginning  of  this  century;  "^^nts  because  m^n's  clothing 
the  buildings.^nd  s^fSe%^te|Jylanhat- 
lijinis  k^^c^^^E^K^^i^^^^^  with*^ 
apparel  inai^fMlmn 
York's  styjes  TC^pP^ 
for  the  rest  of  the  country.  Buyers  for 
large,  out-of-town  department  stores 
came  to  New  Ybrk  City  to  view  new 
designs  and  to  place  orders  for  winter 
and  summer  fashions.  Apparel  firms 
in  this  city  not  only  had  the  acivain- 
tage  of  being  near  a  concentration  of 
buyers,  but  newly  arrived  immigrants 
provided  them  with  an  inexpensive 
supply  of  workers.  New  York  City 
was  then  the  undisputed  apparel ' 
manufacturing  capital  of  the  country. 
^  Today,  Nw  York  City  is  no  longer 
the  Nation's  dominant  apparel  cen- 
ter, although  it  is  still  important — 
almost  1  out  of  every  5  employees  in 
the  industry  works  in  or  around  New 
York  City.  However,  many  firms 
have  moved  to  the  South  so  as  to 
lower  their  taxes  and  labor  costs.  As 
a  result,  about  25  percent  of  the  in- 
dustry's employees  work  in  I>Jorth 
Carolina,  Georgia,  Texas,  Tennessee, 
South  Carolina,  and  Alabama.  Other 
firms  have  moved  to  large  cities  such 
as  Los  Angeles,  Chicago,  Boston,  St^ 
Louis,  and  Dallas,  where  large  cloth- 
ing markets  exist.  . 
;  More  than  half  of  the  industry's 
workers  are  employed  in  firms  that 


undergoes  less  frequent  changes  in 
desige^and'^iv^e  .and  thus  is  better 
,s»i^5Skd=",tt/'$!^^^rbducti0S^ 

Occupations  in  the  Industry 

i^pparel  industry  employees,  most 
oLwfiom  ar£=airectly  involved  in  the 
'production  ,  process,  carry  out  the 
niajcrr  operations  "of  designing  and 
pattern  making,  cutting  and  marking, 
sewing,  ancl  pressing.  About  half  of 
all  apparel  employees  are  hand  sew- 
ers or  sewing  machine  operators. 
Generally,  high  grade  and  style-ori- 
ented apparel  is  more  carefully  de- 
signed and  involve^  more  handwork 
than  cheaper,  more  standardized 
items.  For  example,  some  hand  de- 
tailing goes  into  a  fashionable  Cock- 
tail dress  or  a  high-priced  suit  or 
coat,  while  items  such  as  undershirts', 
and  overalls  usually  are  sewn  entirely 
■  by  machine.  To  make  the  many  dif- 
ferent kinds^of  garments,  Workers 
with  various  skills  arid  ejiuc^tional 
backgrounds  are  needed.  ^ 

Designing  Room  Occupations.  Typi- 
cally, the  manufacturing  process  be- 
gins with  the  designer  (D.O.T. 
1 42.08 1 ),  who  creates  new  types  and 
styles  of  apparel,  tn^iration.  for  a 
new  desig^  may  come  from  anj^  of  a 


variety  of*  experiences — traveling, 
observing  life  styles,  and  looking  at 
paintings  and  other  sources  of  infor- 
mation about  how  people  dressed  iiT^ 
the  past,  to'  name  but  a  few.  In  addi- 
tion to  creativity^  designers  must 
have  practical,  knowledge  of  the  ap- 
parel business  so  that^they  can  trans- 
late their  ideas  into  styles  that  can  be 
produced  at  competitiveprices.  Theyj 
must,  for  example,  be  familiar  with 
labor  processes  and  costs  for  various 
factory  operations  such  as  pattern 
making,  cutting,  sewing,  and  press-  . 
ing.  , 

A  large  manufacturer  generally 
has  a  he^d  designer  and  several  assis- 
tants. ManyNsmall  f^rms,  however,  do 
not  employ  designers  but  purchase 
rea^ymade  designs  or  pattern^  or 
copy  higher  *priced  designs.  / 

A  designer  usually  works  with  one 
.type  of  apparel,  such  as  suits  or 
dresses,  although  some  work  with 
several.  For  a  high-quahty  dress,  de- 
signers usually  start  by  drawing 
fketches  or  draping  muslin  Dn  , a 
manikin  and  choosing  fabrics,  trim, 
and  dolors.  Using  these  sketcheis  as 
guides,  designers  and  their  assistants  ^ 
make,  an  experimental  dress.  They 
cut  mate'rials  and  pin,  sew,  and  adjust 
the  dress  on  a  form  or  a  live  model 
until  it  "matches  the  sf:etch. 

Sample  makers  (D.O.T  785.381)' 
use  this  experimental  dress  as  a  guide 
in  cuttii^  and  sewing  fabrics  to  make 

-  a  finished  sample  of  thQ- dress.  After 
management  has  approved  the  sam^ 
pie,  a  paUern  maker  (D.O.T, 

•  78 1,.38 1  )  constructs  a  master  pat- 
tern. -^Vorking  closely  withr  the  de- 
signer, the  pattern  maker  translates 
the  sketch  or  sample  dress  into  paper 

^r  ftberboard  pieces,  each  one  repre- 

■*  se^Cing  a  part  of  the  garment.  A  ' pat-  * 
tern  grader  (D.O.T  781.38irmea- 
sures  the  pieces  that  make .  up  this 
master  (pattern,  and  modifies  them  to  . 
fit  various  sizes.  To  speed\ip  this  pro- 
cess, some  large  plants  use  c^nput-* 

^.ers  to  draw  up  the  patterns  fpr  each 
size.  ^  ]..'..' 

Styles  for  many  jt^s,  such"  as. 
men's  suits  andT^Jackets,  do 
change  significantly  frdin  year  t<^ 
year;  thus,  some  of  the  step§.  de- 
scribed abbve  are  not  required.  A 

-  designer  may  alter  the  style  of  a  suft, 
for  exapple,  by  simply  making  minor 
changes  on  the  master  pattern. 
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Cutiing  Room  Occupations.  Workers 
the  cutting  room  prepare  cloth  for 

.  sewing.  There  are  -five  basic  opera- 
tions in  the  cutting  department: 

' '  S)[)reading,  marking,  cutting,  assem- 
bling, and  ticketing.  Sm^l  shops  Aiay 

'/combine  two  or  mor^  x^fthisse  opera- 
tions into 'a  single  job.    .  ; 
S  H(Bmd  spreaders  >*(D.0.T\  781  .,887): 
laiy  Out\  bojts  of  cloth,  into  exact 

;  'lengths  on  the  ciitting  table.  Machine 

f  spreaders  (D.O.J.  781.884)  are  aided 
by  t^achines  in  laying  the  cloth 
evenly  across  the  table. 

Markers.  {D.O.T.  781.484)  trace' 
the  fiberboard  pattern  pieces  on 
large  sheets  of  paper,  and  may  make 
several  carbons  of  thes^  tracings.  In 
some  cases  they  trace  the  pattern 
pieces  with  oChalk  directly  on  the 
cloth  itself,  rather  than  oji  paper. 

<     Following  the  patient's  outline  on 

'  the  cloth,  a  ciiWer  (D.O.T,  781.884) 
cuts  out  the  various  gannent  pieces 
from  layers  bf  cloth.  Sometimes 
these  layers  are  as  high  as  9  inches. 
Usiing  an  electrically  powered  knife, 
the  cutter  slices  thrj^ug|^  all  the  layers 
at  pnce.  The  work  of  a  cutter  and  a 
marker  frequently  is  combined  into  a 
single  job.  t 

The  pieces  of  cloth  that  have  been 
cut  are  prepared  for  the  sewing  room 
by  another'  group  of  specialized 
workers.  Assemblers,  sometimes 
called  handlers  .or  fitters  (D.O.T. 
781.687),  bring  together  and  bundle 
the  pieces  and  accessories  (linings, 
tapes,  and  trimmings)   needed  to 

a  make  a  complete  garment.  They 
match  color,  size,  and  fabric  design 
and  use  chalk  or  thread  to.. mark, 
locations  for  pockets,  buttonholes, 
buttons,  apd  other  trimmings.  They 

>iden|ify  "^each  bundle  with  a  ticket,  ' 
which  is  also  used  to  Ifigure  the  earn- 

:  ings  of  workers  who  are*  paid  accord- 
ing to  the  nufnber  of  .pieces  they  pro-  s 
duce.  The  bundles  then  are  routed  to 
the  various  sections  of  the  sewing 
room.    ,  * 

Sewing  Room  Occupations.  Most 
production  workers  in  the  apparel  in- 
dustry are  hand  sewers  and  sewing 
machine-<^perators:  Although  hand 
sewers  are  needed  'it\  the  production 
of  expensive  garments  and  to  put  the 
flhishing  touches  on  modprate-priCed 
cfothing,  sewing  machine  operators' 
constitute  the  great  majority  pf  work- 
^  in  triis  af ea.  '    .  ' 
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Markers  arrange  pattern  pieces  to  get  the.  grsattst.  numbetr  of  garments  from  ^^s^ 
^  smallest  quantity  of  cloth.  ^  ^ 


Using  industrial  machines  that  are 
heavier  and  run  faster  than  the  ones 
found  in  the  home,  sewing  machine 
operators iD.O.T.  787.782^  generally 
specialize  in  a  single  ppera^ion^uch 
as  sewing  shoulder  seams,  attaching 
cuffs  to  sleeves,  or  hemmmg  blouses. 
Some  make  sections  such  as  pK)ckets, 
collars,  or  sleeves;  others  assemble 
,and  join  these  comp^etejd  sections  to 
the  main  parts  of  the  garment. 

Sewing  machine  operator$  gener- 


ally are  classified  by  the  type  of  ma- 
chine they  use"^  such  as  single-needHsL 
sewing  machine  operator  or  blind- 
stitch  machine  operator,  and  by  thQ 
type  of  work  performed,  siich  as,  col- 
lar stitcher  or  sleeve  finisher. 

Most  hand  sewing  is  done  on"^  bet- 
ter quality  or  highly  styled  dresses, 
suits,  and  coats.  Hand  sewers  (D^O.T. 
782.884)  us^  needle  and  thread  to  t 
perform  various  operations  ranging 
from  simple  sewing  to  complex 


Qewing  machine  operators  use  machined  that  are  heavier  andirun  faster  than  ttie  ones 

found  In  the  hoifie.  \ 
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stilbhing.  Mainy  h^nd  se^ye^s  ^peci^- 
ize  in  ^  single  operations  such  as  lapel, 

.   basting  or  IhFiing  stitching.* 

Instead  of  being  sewn,,  parts  such 
as  collars  japd  lapels  may  be  ''fused** 
together  by  heat  and  pressure.  A 
fusing  machine  opera/or  places  the 
garrnent  part^n  a  loading  platform 

.  of  a » fusing  press  that  is  adjuited  to 
apply  the^precise ^amount  of  pressure 
and  temperature  needed  for  a  perma- 
nent bond,  f  N; 

In  a  typic^  apparel  plant,  each 
operator  in  the  sewing  department 
performs  one  or  two  assigned  tasks 
on  each  piece  in  a  bundle  of  cut 
garment  pieces,  and  then  passes  the 
bundle  to  the  next  operator^  Many 
plants  employ  material  fandlers 
(D.O.T.  929.887)^  who  move  gar- 
ment bundles  from  one  sewing  op- 
eration to  another.  '  ^ 
At  various  stages  of  the  sewing 
operations,  inspectors  and  checkers 

^  (D.O.T.  789.687)  examine  garments. 
They  mark  defects,  s\i^h  as  ^kipped 
stitches  or  bad  seams,  which  the  in- 
-^speitors  sometimes  repair  before  the 
garments  are  passed  on  to  the  next 
sewing  operation.  »► //a n^/  trimmers 
(D.O.T.  78r.8g7),  often  c^led 
thread  tripimers  and  cleaners/  rer 
move  loose  thread^,"^  basting  stjjrches, 
9nd  liqt  from  garments.  "  ^ 

Tailoring  Occupations. .  Tailors 
(D.O.T.  785.261  and  .381)  and 
dressmakers  (D.O.T.  785.361)  are 
skilled  workers  who  do  difficult  kinds 
of  hand  and  machine  sewing.  Most 
are  employed  in  making  expensive 
clothing  that 'needs  precise  shaping 
and  fmishing.  Although ^some  tailors 
and  dressmakers  make  complete  gar- 
ments, most  specialize  in  a  few  op- 
erations such  collar  setting  and 
lapel  padding. 
•  Bushelers  (D.O.T.  785.281)  are 
tailors  who  repair  defects  in  finished 
garments  rejected  by  the  inspector. 
They  sjlter  parts  that  have  not  been 
l^ewn  correctly,  rearrange  padding  in 
coats  ^nd  suits,  and  do  other  sewing 
necessary  to  correct  defects^ 

Pressing  Occupations.  The  shape  and 
•  appearance  of  the  finished  garments 
depend,  to  a  large  extent,  on  the 
pressing  that  is  done  during  and  after 
i sewing  operations.  ' 

yrelsers  (D.O.T.  363.782,  ^.884, 
and  .^85),  someiirifts  working  with 


manikins  and  body  forms,  use  var- 
ious types  of  steam  pressing  ma- 
chines or  hand  irons  to  flatten  seams 
and  shape  parts  and.  finished  gar- 
ments. 'There  are  two  basic  typ>os  of 
pressers — underpressers  and  finish 
pressers.  Undjerpressers  specialize  on 
particular  garment  parts,  such  as  col- 
lars, shoulders,  seams,  or  pockets. 
Their  duties  vary  from  simple 
smoothing  of  cloth  and  flattening' of  ^ 
seams  to  skillful  shaping  of  garment 
parts.  Fmish  pressers  generally  do  fi- 
nal pressing  and  ironing  at  the  end  of 
the  sewing  operations. 

Fur  Shop  Occupations,  Because  furs  , 
are  expensive  ahd  difficult  to  work 
with,  making  a  fur  garment  requires 
workers  who  Ijave  special  skills  not. 
found  in  plants  that  make  other  types 
'of  apparel. 

The  most  skilled  worker  in  a  fur 

^  garment  plant  is  the  fur  cutter 
(D.OrT.  783.78 1 ),  who  also  may  be 
the  supervisor.  The  cuttar  selects  and 
matches  enough  fur  skins  to  make  a 
single  garment,  such  as  a  coat  or 
jacket,  and  arranges  and  cuts  ft^e 
jskihs  on  pattern  pieces  so  that  the 
choice  sections  of*  fur  are-  placed 
where  they  will  show.  Following  the 
sewing  instructions  given  by  the  cut- 
ter, fur  machine  operatolrs  (D.O.T. 
787.782)  sew  these  pelts  together  to 
make  garment  sections.  A  fur  nailer 
(D.O.T.  783.884),  after  wetting  and 

^  stretching  the  garment  sections,  ei- 
ther staples  or  nails  them  on  a  bo^jd 
so  that  they  will  cover  the. pattern. 
When  the'^ctioijs  are  dry,  thi^  work- 
er removes  them  from  the  board.  To 
complete  the  garment,  the  fur  ma- 
chine operatpr  then  finishes  sewing 
the  various  sections,  dind  fur  finishers 
(D.O.T.  783.381)  sew  in  the  lining, 
tape  edges,  make  pockets,  and  sew 
on  buttons  and  loops.  ' 

Administrative,  Sales,  and  Mainte- 
nance Occupations.^  Most  administra- 
tive positions  in  an  apparel  plant  are 
in  the  production  department.  Pro- 
^duction  managers  are  respbrisi^le  for 
•  estfmating  production  costs,  schedul- 
ing the  flow  of  work,  hiring  and  train- 
ing workers,  controlling  quality,  and 
supervising  the  overall  production 
activities  of  the  plant.  In  some  small 
apparel  firms,  the  production  manz^- 
er  also  is  a  designer. 
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V  Industrial  engineers  advise  man^ 
agement  about  the  efficient  use  of 
machines,  materials^  and  workers. 
(Further  discussion  of  indilstrial  en- 
gineers is  included  elsewhere  in  ^the 
Ifandbook.) 

Clerks, /bookkeepers,  stenogra- 
phers, arid  other  office  workers  make' 
up  payrolls,  prepare  invcpces,  keep 
records,  and  attend  to  omer  paper- 
work. In  some  large  plants,  many 
clerical  functions  are  handled  Vidth 
coriiputers.  This  requires  keypunch 
operators,  computer  prpgrkmmers 
and  operators,  and  Systems  analysts. 
Sales  workers,  fabric  Buyers,  models, 
accountants,  and  sewing  machine 
mechanics  and  technicians  are 
among  other  types  of  workers  in  the 
apparel  industry.  Discussions  of ' 
many  of  these  jobs  c^  be  found  else-  ^ 
where  in  the  Handbcfok. 

.       -  • 

Training,,  Other  Quaiifications, 
and  AdJfancement 

Most  workers  in  the  apparel  indus- 
try pick  up  their  skills  on  th^  job  by 
helping  and  observing  experienced 
workers.  The  length  of  time  required 
for  on-the-job  training  ranges  from  a 
fe>y  weeks  to  several  years,  depend- 
ing'on  the  type  of  occupation,  the 
worker's  aptitude,  and  the  employ- 
er's training  program.  A  relatively 
small  number  of  employees  are 
trained  informal  apprenticeship  pro- 
grams for  highly  skilled  occupations, 
such  as  pattern  maker,  clitter,  and 
tailor.  Some  employees  take  courses 
in  pattern  making,  cutting,  ^nd  tai- 
loring, as. well  as  machine  and  hand 
sewing,  at  private  and  public  schools  - 
in  apparel  manufacturing  centers. 

Many  production  jobs  do  not  re- 
quire^ much  physical  exertion.  Good  « 
eyesight  and  manual  dexterity,  how- 
ever, are 'Vital. 

Entry  into  beginning  hand-or  ma- 
chine-sewing, jobs  is  relatively  easy, 
since  there  are  few  restrictions  re- . 
garding  education  and  physjcal  c.on- 
dition.  At!  increasing  rfiimbief  of 
worlcers,  howiever,  are  receiving 
tr^ning  in  high  school  and  vocation- 
al schc>ols.  New  workers  start  hif  sew- 
ing straight  seams,  under  the  supervi- 
sion of  a  skilled  wdrker  or  supervisor, 
and  progress  to  more  complicated 
sewing  as  they  gain  experience. 
Many  large  companies  have  special 
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in-plant  training  prograrns  for  se^wing- 
machine  operators.  The  operator  is 
taught  how  to  perform  eaph  opera- 
tipn  with '  minimal  fmger^^arm,  and"^ 
body  movement.  The  ability  to  do 
routine  work  rapidly  is  essential, 
since  nearly  all  sewers  are  paid  by  the 
number  of  pieces  they*  produce. 
Some  sewers  advance  to  supervisory 
positions.  Most,  however,  stay  dn  the  ' 
same  geni^ral  operation  throughout 
their  working  lives, and  can  look  for- 
ward ohiy  to  moving  from  simple, 
sewing  task;;  to  more  complicated 
ones  tflat  pay  higher  piece  rates. 

New  workers  in  cutting  rooms  usu- 
ally begin  as  assemblers  (bundlers  or 
fitters).  Speed,  patience,  and  the 
ability  to  match  colors  are  necessary 
for  these  jobs.  An  assembler  may  be 
promoted  to  spreader,  and  after  a 
-  few  years,  to  marker  or  CjUtter-. 

Most  pattern  makers'pick  up  the 
skills  of  the  trade  by/working 'for 
several  years  as  helpers  to  exp^ri-' 
enced  pattern  makers.  Cutters  and 
pattern  graders  occasionally  are  pro- 
moted "to  pattern  making^.  Pattern 
makers  must  be  able  to  visualize 
from  a  sketch  or  model  the  size, 
shape,  2ind  number  of  pattern  pieces 
"required  for  a  particular  garment. 
They  also  must  Have  a  knowledge  of 
fabrics,  body  proportions,  and  gar- 
ment ^construction. 

For  beginning  tailor  and  dreissmak-' 
ing  jobs,  many  employers  prefer  to 
hire  vocational  school  graduates  who 
have  had  coursos  in  these  subjects. 
With  a  few  years  of  additional  ap- 
prenticeship'or  informal  on-the-job 
training,  graduates  can  qualify  as 
'skilled  workers.  Some  of  these  work^ 
ers 'eventually  v-become  designers  or 
supervisors.  TljisV  can  also  transfer  to 
jobs  outside  the  Apparel  manufactur- 
ing industry  as  fitters  and.  alteration 
tailors  in  clothing  stores  and  dry- 
cleaning  shops. '  ^ 

Pressers  .usually  begin  as  linder- 
pressers,  working  on  sin^ple  seams 
and  garment  pa'hs.  Uifclerpressing 
can  be  learned  in  a  short  time,  and 
the  worker  can  progress  to  the  more 
difficult  job  of  finish  presser.  These 
workefs  also  can  transfer  to  pressing 
jobs  in  drycleaning  shops. 

Many  apparel  firms  prefer  to  re- 
cruit designers  froln  colleges  that  of- 
fer specialized  training  in  this  field. 

0  ' 
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Graduates  usually  start  as  a^istant 
"d^slggers  oV  sample  makers.  Some 
>Vi((Bver,  have  come  up 
Jugh.the  ranks-lij^^^arhcing  from 
cutting,  pattern  makingrw^  tailoring 
jobs.  '  ^      .         •  ~     '  . 

Designers  need  a  thorough  knowl- 
edge of  fabrics,  a  keen  sense'of  color, 
and  the  ability  to  translate  design 
ideas  into  a  finished  garment.  They 
should  also  acquaint  themselves  with 
garmentmaking  techniques  by  work- 
ing briefly  in  various  plant  jobs,  such 
as  sample  making,  pattern  making, 
cutting,  and  machine  sewing.  Design- 
ers should  know' how  to  sketch. 

Production  managers  and  industri- 
al engineers  often  begin  as  managfe- 
ment  trainees.  A  college  education 
increasingly  is  being  required  for 
these  jobs.  For  those  without  a  col- 
lege background,  many  years  of  on- , 
the-job  trainii\g  in  all  production  pro- 
cesses, ranging  froip  selection  of  fab- 
rics to  shipment  of  finished  apparel, 
are  required  to.  qualify  as  a  produc- 
tion managof.  .  ' 

*  ■ 

Employment  Outlook  , 

Apparel  industry  ejnployment  is 
expected  to  grow  about  as  fast  as  the 
average  for  all  industries  through  the 
mid-i980's.  Most  job  openings  will 
arise  from  the  need  to  replace  experi- 
enced worker^  who  retire,  die,  or 
transfer  to  other  fields  of  work.  The 
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number  of  openings  may  fluctuate 
greatly  froi^^^ar  to  year,  as  the  de- 
m^d  for  apparel  is  highly  sensitive 
t^  changes  in  the.  economy. 

Demand  for  apparel  is  expected  to 
Jacrease  over  the  long  run  as  popula- 
.  ti6lit"^4Jncomes  continue  to  grow. 
Tl\e  indusli^'s  gjreater  emphasis- on 
styling  also  may^^^ttmiijtej©^  ^^'"and: 
Employment  in  the  industry,,  how- 
ever, is  not  expected  to  keep^  p2tce"~ 
with  the  production  of  apparel,  be- 
cause new  mechanized' equipment 
and  improved  methods,  of  production 
and  distribution  are  expected  to  re- 
sult in  greater  output  per  worker.  Ex- 
amples of  laborsaving  equipment  in-, 
dude  sewing  machines  that  can 
positionVeedles  and  trim  threads  au- 
tomatically; cjevices  that  Automati- 
cally position  fabric  pieces  under  the 
needle  and  remove  and  stack  com- 
pleted pieces;  and  computer-con- 
trolled pattern  making,  grading,  and 
cutting.  Computers  also  are  improv- 
ing managerial  control  oversales,  in- 
ventories, shipping,  and  production. 

Despite  technological  advances  in 
equipment,  extensive  application  of 
automatic  lfli>orsaving>  equipment  to 
the  production  process  is  difficult  ' 
because  of  the  variety  of  items  pro- 
duced and  the  frequent  style  and  se£r- 
sonal  changes,  particularly  in  cloth- 
ing. For  these  and  other  reasons. 


The  number  of  jobs  in  the  apparel  industry  fluctuates 
with  the  economy  { 

Wage  and  salary  workers  iri  the  apparel  industry,  19^6-76  and 
projected  1985   '     ■     ;  '  ' 

Employees      1.600  ' 
(in  thousands)  .  i;-. 

1.400   ' '  ■/■:^-\'' 
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apparel  manufacturing  operations 
,  will  continue!  to  require  much  man- 
ual labor. 'OTost  employment  oppor- 
*  turtitids '•will  be  for  sewing  .machine  ' 
operators^  as  this  occupational  group  . 
constitutes  approximately  50  percent^ 
of  total  industry  employment. 

Opportunities  are  expected  to  be  • 
particidarly  fav6rable  for  production 
•  managers  and  engineers  with  college 
degrees  in  apparel  management,  en- ' 
gineering  technology  for  apparel^ 
and  indjjstrial  engineering,  as  well  as 
for  sales^workers 


Table^l.  Average  hourly  earnings  of  production  workers  In  the  nr^erPs  and  boys*  suits 
and  coats  industry,  selected  occupations  and  areas,  1976 


Men's  and  boys'  sirils  and  coals 


All  production  workers.. 


Cullers  and  markers  

fabric  buyers,  andi    Finishers,  hand,  coal  fabricalion  

sewing  machine  mechanics:  Job  Op-6   Pressers.  finish,  machine,  coal  fabrication, 
pbrtunities  also  should  be  favorable  S^Sewing  machine  operators,  coai  fabricaiion  . 


for  the  more  high  skilled  craft  work- 
ers such  as  pattern  rnakers,  cutters, 
presseVs,  finishers,  and  tailors.  Peo- 
ple who  plan  to  become  designers,  on 
the  other  hand,  will  face  keen  com- 
petition, because  the  number  of  peo- 
ple trying  to  ge^  into  this  field  ex- 
ceeds the  number  of  available  jobs. 
? 

Earrv^ngs  and  Working 
Conditions 

Earnings  in  the  apparel  industry 
are  relatively  low^  In  1976,  produc- 
tion workers  in  apparel  averaged 
$3.41  an  hour,  compared  with  $4.87 
an  hour  for  those  in  all  private  indus- 
tries, except  farming. 
.  Average  ^hourly  earnings  of  pro- 
duglion  workers  varied^mong  differ- 
ent kinds  of  apparel  plants,  ranging 
from  $3.03  in  plaints  that  m^^e  hats, 
caps,  and  rnillinery  to  $4.18  m  those 
that  rriade  men*s  and  boys*  suits  and 
coats.  Earnings  of  apparel  workers 
also  varied  by  occupation  and  geo- 
graphic area,  Table  1  gives  estimated 
average  hourly  earnings  in  1976  for 
selected  occupations  and  areas  in 
one  segment  of  the  industry. 

Because  most  production  workers 
in  the  apparel  industry  are  paid  by 
the  number  of  pieces  they  produce, 
their  total  earning  depend  upon 
speed  as  well  as  sMil. 

Many  apparel  workers  are  union 
members,  particularly  those  who 
work  in  metropolitajt  areas.  The  ma- 
jor unions  in  this  industry  are  the 
International  Ladies'  Garment 
Workers'  Union,  the  Amalgamated 
Clothing  and  Textile  Workers' 
Union,  and  the  United  Garment 
Workers  of  America.  Some  of  these 


S*M^ing^achine- operators^ 


irouser  fabrication.. 


unions  sponsor  health  care  and  child 
day  care  centers,  cooperative  hous- 
ing,, and  vac^ition  resorts  for  the 
benefit  of  their  members. 

Workers  may  be  laid  off  for  several 
weeks  during  slack  seasons,  particu- 
larly in  plants  that  make  seasonal 
garments,  such  as  women's  coats  and 
suits.  Employment  is  usually  more 
stable  in  plants  ^that  produce  stan- 
dardized garments,  such  as  pajamas 
and. men *s  shirts,  which  are  worn  all. 
year.  In  many -plants,  the  available 
work  during  slack  periods  is  divided 
so  that  all  workers  can  be  assured  of 
at  least  some  earnings.  * 

.While  many  plants  are  housed  in 
old  buildings,  others  are  located  in 
modern  buildings  that  have  ample 
work  space,  goo^ighting,  and  air- 
conditioning.  Be  Juse  most  employ- 
ees sit  when  they  sew>  the  work  is  not 
physically  strenuous,  but  the  pace  is 
rapid  and  many  tasks  are  monoto- 
nous. 

Working  conditions  in  cutting  and 
designing  rooms  are  more  pleasant 
than  in  the  sewing  and  pressing  areas. 
The  cutting  and  designing  rooms  are 
in  an  area  away  fromahe  hustle  and 
bustle  of  the  sewing  and  pressing 
operations,  and  designing,  pattern 
making,  and  cutting  jobs  are  more 
interesting  and  less  monotonous  than 
most  other  apparel  jobs.  ^ 

Sources  of  Additional 
Information 

Information  on  vocational  and 
high  schools  that  offer  training  in 
designing,  tailoring,  and  sowing  may 
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Esiimaled  average  hoiirly  earnings 


New  York. 
N.Y.— NJ. 
meiropolilan 
are«^ 


$4.51 

6.95 
3.81 
4.99 
4,60 
4,50 


Baltimore 


$4.23 

5.06 
3,88 
5.20 
4.12 
.  3.69 


Philadelphia 


$4.47 

6.39 
3,89 
5,98 
4,47 
3,95 


be  obtained  from  the  Division  of 
Vocational  Education  of  the  Depart- 
ment of  Education  in  each  State 
capital. 

,  Information  '  on  apprenticeships 
may  be  obtained  from  the  Appren- 
ticeship Council  of  the  State  labor  ' 
department  or  the  local  office  of 
State  employment  service.  Some  lo- 
cal employment  service  offices  ad- 
minister tfesys  to  determine  aptitudes 
that  are  important  for  m^ny  apparel 
industry  jqibs.  ■ 

For  general  information  on  jobs  in 
the  industry  -and  information  on 
schools  that  offer  degree s^n- apparel 
management,  engir^^SHi^tVchnol- 
ogy  for  apparel,  dKign,, and  related 
prpfessional  and  vQcatipr^aF  fields^ 
write  to: 

American  Apparel  Manufacturers  Associ- 
ation. Suite  800,  1611  N,  Kent  SU.Arling- 
ton,  Va.  22209.  - 

Amalgamated  Clothing  and  Textile  Workers' 
Union.  15  Union  Square.  New  York.  N,Y. 
10003, 

Fur  Information  and  Fashion  CouncH.  101  W.v 
30th  St,.  New  York,  N,Y,  10001. 

Intemationul  Ladies'  Garment  Workers' 
Union.  1710  Broadway.  New  York.  N,Y. 
10019.  •  , 

National  Outerwear  and  Sportswear  Associ- 
ation. Inc,  1  Pennsylvania  Plaza,  New 
York,  N.Y,  10001, 

United  Garment  Workers  of  America,  Roorrl 
1614,  200  Park  Ave,  South,  New  York, 
N.Y.  10003. 

Apparel  Manufacturers'  Association,  1440 
Broadway,  New  York,  N.Y.  10018, 

National  Knitted  Outerwear  Xssociation,  51 
Madison  Ave.,  New  York,  N.Y,  lOOK). 
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The*  baking  industry— pne  of  the    exactly  the  same  way,  most  bakery 
^^^lation*8  largest  food-processing  em-    production  jobs  are  similar.  Produc- 
:  ployers— provities  steady,  yearr    tion  workers  blend,  sift,  and  mix  in- 
round  employment  for  thousands  of^  gredients  to  form  a  dough;  shape  and 
workers  throughout  the  country.  '  bake  the  dough;^and  wrap  and  pack 


Jobs  exist  to  suit  a  wide  variety  of 
interests,  skills,  and  talents.  Bakery- 
workers  make,  wrap,  pack,  sell,  and 
deliver  products.  Mechanics  main- 
tam  and  repair  plant  machinery  and 
service  delivery  trucks.  Managers 
«  and  sales  specialists  direct  operations 
>  and*clertcal  workers  perform  regular 
office  duties. 

Nature  and  Location  of/}he 
Industry 

About  240,000  persons  worked  in 
the  Nation's  3, 500^industrial  bak- 
eries in  1976.  More  than  4  out  of  5 
worked  in  bakeries^hsit  produced 
perishable  goods'such  as  bread,  rolls, 
'^ies,,  cakes,  arid  doughnuts^  The  re- 
^  inainder  worked  in  those  that  made 
"dry",  goods  such  as  cookies,  crack-* 
ers,  and  pretzels.  !^ 

Although  there  are  many  small 
bakeries,  the  larger  plants  account 
for  most  of  the  employment.  About 
three-fourths  of  the  industry's  em- 
ployees are  in  plants  with  more  than 
100  workers.  ^ 

Most  jobs  are  concentrated  in  met-^ 
ropolitan  areas  and  most  of  th^  in- 
dustry's employees  are  production 
workers.  They  do  the  baking,  handle 
raw  materials,  maintain  equipment, 
wrap  and  pack  products,  and  keep 
the  bakeries  clean.' Nearly  1  out  of  4 
drives  a  truck  to  deliver  the  indus- 
try's products;  most  of  these  workers 
sell  to  retail  stores.  Other  drivers 
with  no  sales  duties  deliver  bakery 
products  to  distribution  centers,  ho- 
tels, restaurants,  and  stores.  The  re- 
maining 20  percent  of  the  work  force 
are  in  administrative,  professional, 
technical,  and  clerical  jobs. 

Production  Occupations.  Although 
not  all  baked  goods  are  made  in 
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•the  final  product. 

Since  bread  is  the  primary  product 
of  the  ^industry,  occupations  de- 
scribed ^ere  are  those  found  in  a 
bread  bakery.  Jobs  ma^  differ  som^ 
what  in  a  bakery  that  makes  other 
products  or  is  more  automated. 

The  first  step  in  bakirig  is  to  com- 
bine the*  ingredients  needed  to  make 
dough.  Mixers  (D.O.T.  520.885) 
load  blending  machines  with  the 
exact  amounts  of  flour,*  water,  and 
yeast  needed  for  the  bread.  Using  in- 
struments, they  carefully  cont 


ten\p,erature,  timing,  and  mixing 
speed  of  the  machines  to  insure  a 
uniform,  V(^ell-blended  dough.  The 
mixed  dough  is  dropped  into  ^  trough 
and  pushed  to  a  warm  ^proofing  room 
where  the  yeast  ferments  and  the 
dough  rises.  The  risen  dough  is 
poured  back  into  the  blender  and 
sugar,  salt,  shortening,  and  more 
flour  and  water  are  added.  The 
dough  is  allowed  to  rise  again  before 
it  i&^'^haped  into  loaves. 

Divider  machine  operators  CD.O.T. 
520.885)  run  machines  that  divide, 
round,  prooif,  and  shape  dough  into 
loaf-size  ballSi  A  conveyor  carries 
these  balls  of  dciugh  to  dough  mdWers ^ 
or  moidnng  .machinefopi^rators 
(D.O.T,  520  885)  who  press  out  the 
air  bubbles, vform  the  balls  into-, 
loaves,  and  drop  the  loaVes  into  pans. 
If  bread  or  rolls  are  to 'be  made  in 
fancy  shapes,  bench  handi  j^D.O.T. 
520.884)  knead  and  form  the  dough 
by  hand.  ^  '/^ 

The  pans  of  dough. go  batk  to  the 
proofing  'ioojg  for  about  an  hour 
efore  beinfe-  placed in  the  oven. 
Oven  tenders  (D.a.T.  526.885)Joad 


Divider  machine  operator  runs  machine  that  divides  and  shapes  dough  IrM  toaves. 
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ping  departrr\ents.  Receiving  and 
stock  clerks  check,  record,  and  deliv-^ 
er  incoming  supplies  and  ingredients 
to  various  department^.  Packers  and 
checkers  make  up  orders  of  bakery 
products  for  delivery  by  rpute  driv- 


f  ers. 


'Ov«n  t«ncl«r  loading  pans  of  dpugh  Into  ovon. 


and  unload  the  ovens  and  adjust  the 
temperature  and  timing  of  the  ovens^ 
to  make  sure  that  the  bread  is  prop* 
erly  baked. 

Some  bakeries  use  an  automatic 
process  called  "continuous  mix**  that 
eliminates  many  of  the  steps  de- 
scitbed  above.  With  this  process,  all 
ingrediejits  are  mix^d  at  once  and  the 
dpugh  IS  divided,  shaped,  put  into 
>ans,  and  then  proofed  only  once  be- 
fore baking.  . 

In  small  bakeries^  all-round  bakkrs 
(D.X).T.  526.781)  assisted  b>  help- 
ers, usualjy  handle  all  the  steps  need-  * 
ed  to  turn  out^  finished  baked  prod- 
ucts.- In  large  'bakeries,^  air-i"e««^ 
bakers  are  employed  as  wo^ing^su- , 
pdtvisors.  They  direct  their  employ- 
ee^j^d  coordinate  their  attivity  with 
other  departments  to  mee^  produc- 
tion schedules.      :  . 

A  considerable  number  of  helpers 
(D.O.T.  526.886)  are  employed  in 
baking  operations  to  grease  pans,  re- 
move bread Yrom  pans, ypu^h^f roughs 
and  racks,  and  waslr 
assist  .aU-ripund  baki 
wbif^ers.  They  have  jol 
doughmixer  helper^  an( 
helper     ^  v  \  \ 


EKLC 


ey  may 
^nd  other 
es  such  as 
tender 


After  baked  goods  are  cooled,  sev-  < 
eral  typ>es  of  workers  prepare  them 
for  delivery  to  customers.  Slicing- 
and-wrappfing  machine  operators 
(b.O.T.  521.885)  f^ed,  loaves  of 
bread  onto  conveyors  leading  to  the 
machines,  watch  the  slicing'and 
wrapping* operations,  adjust  the  ma-, 
chines,  and  keep  them  supplied;  with 
bags  and  labels.  A  conveyor  then 
takes  the  wrapped  loaves  to  the  ^ship- 
ping platform.  '  • 
•  Bakery  employees  in  icing  depary 
ments  give  finishing  touches'to 
cakes,  pastries,  and  other  sweet 
goods  following^  special  formulas  of 
the  bakery ^c/fig  mixers  (D.O.T. 
520.885)  wdgh  and  measure  ingredi- 
ent$  and  iTii\«^ake  icings  and  fillings 
bv  machirte.  TheV  also  prepare 
c&oked  fillings  for  J)ies,  tarjs,  &nd 
other  pastries.  Hand  ice^t^tf^O.T. 
524. 8?4)  are  skjJlecf  wo^Bp  who 
decorate  special  products  suclv  as 
wedding  cakes,  birthday  cakes,  and 
fency  pastries.  When  the  product  is 
uniform  or  requires  no  special  decl- 
aration, the  frosting  may  be  applied  by 
mflc^fi^ (D.O.T..524.88^).  . 

Bakeries  also  employ  many  wgirk- 
eft  in  storage,  wareVpusinfl«2Uld^hip- 


Maintenance  ^Occupations.  Bakeries 
employ  skilled  maintenance  workers 
such  as  machinists,  electricians,  and 
stationary  engineers  to  keep  rhachiji- 
ery  and  equipment  in  good  ,  condi- 
tion. Uarge  plants  need  many  of  these 
workers  because  their  baking  opera- 
tions are  highly  mechanized.  Many 
bakeries  also  employ  truck  mechan- 
ics to  service  their  delivery  trucks. 

Sales  and  Driving  Occupations.  Sell- 
ing and  delivering  finished  baked 
'foods  requires  many  thousands  of* 
workers.  Some  sell  baked  goods, 
sonie  drive  trucks,  and  marty  do 
(rath. 

Route  drivers  (D.O.T.  292.358) 
work  for  wholesale  bakeries.  They 
delive^  baked  foods  to  grocery  stores 
along  tjieir  routes  and  collect  pay- 
ment. Attracting  new'  customers  and 
urging  old  customers  to  buy  more 
products  are  niajor  .parts  of,  their  job. 
Route  drivers  usually  arrange  their 
baked  goods  on  shelves  or  .display 
racks  in  grocery  stores  although  , 
some  stores  have  begun  to  use  their 
own  employees  to  stock  shelves. 
Drivers  also  list  the  items  they  thinIC 
the  grocers  will  biiy  the  next  day; 
^  these  lists  are  used  td  help  make  up 
the  bakery  production  schedule  for*' 
the  next  morning.  *  , 

Route  -  supervisors  assign  delivery 
routes  and  check^elivery  schedules.  - 
They  train  new  route  drivers  and  may 
temporarily  replace  those  who  are 
.absent.' A  large  bakery  may  employ 
several  supervisors,  each  in  charge  of 
6  to  10  roulPdrivers. 

Chain  grocery  store  bakeries  and 
multioutlet  retail  bakeries  employ 
truckdriv^rs  mther  than  route  drivers 
to  deliver  baked  fodds 'to  each  of 
then-  cpmpany*s  stores.  Tnickdrivers 
do  not  have  sales  duties,  n9r,  in  most ' 
areas,  do  they  stock  shelvtes.  Each 
store's  stoek  <:;lerks  or  *fales  clerks 
arr^Qge  the  displays  of  bpked  foods. 

^^/idn^inis^trative,  ^Clerical, ^  ar^  I^rofes- 
sional  and  Technical  Occupations, 
Administrators^  large  bakeriai  and 
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-  owners  of  small  bakeriesrcoordinate 
all  baking  activities,  from  the  pur* 
chase  of  raw,,  materials  to  the  produc- 
tion and  delivery  of  Tinishpd  good^. 
In  .large"  firms,  activities  are  divided 
into  'separate  departments  or  func- 
tions and  are  supervised  Igf;  plant 
managers,  comptrollers,  saleV  man- 
agers, a  n<f  other  executives.  Some 
administrative  employees  specialize 
in  fields  sucb  as  accounting,  purchas^ 
ing,  iadyertising,  personnel,  and  in- 
dustfiai  relations.  Bakeries  employ 
mainy  types  of  clerical  workers,  in- 
-  eluding  bookkeepers,  cas-Jiiers, 
clerks,  business  machine  operators, 
.*  typists,  and  switchboard  operators. 
^Some  Jarge  baking  ^companies  have 
laboratories  and  test  kitchens  where 
chemists,  home  economists,  and 
their  assistants  test  ingredients  and 
prepare  formulas  and  recipes.  (De- 
I  tailed  discussion  of  the  duties,  train- 
ing, and  employment  outlook  for 
maintenance,  sales,  driving, -adminis- 
trative, clerical,  and  technical  per- 
,  sonnel  appear  elsewhere  in  the  Hand- 
book.)   .         ^  V. 
.'  ■        o        '•  * 

Trulning,  Other  Qualifications, 
and  Advancement 

Training  requirements  for  occupa- 
tions jjg^  the  baking  industry  range 
from  a  few  days  on  the  job  to  several 
>^ears  of  experience  or  advanced  edu- 
cation. Slicing  and  wrapping  ma- 
chine operators  can  learn  their  job  in 
a  few  days,  but  skilled  workers,  such 
as  all-round  bakers,  mixers,  ovfert" ten- 
ders, and  other  baking  specialists, 
,  need-  3  or  4  years  pf  training.  Profes- 
sional pefsonnel  and  some 'Adminis- 
trative workers  must  have  a  coITege 
degree  or  consideriable  experience  in 
^  their  specialtyl  >  ' 

Most  inex-geriencred  production 
workers  in  the  baking  industry  are 
hired  as  h^lf^ers.  They  usually  are 
assigned  such  tasks  as  carrying-ingre- 
dients to  mining  machines,  or  push- 
ing troughs  of, dough  to  the  proofing 
^ocTm'.  Many  .workers  who  become 
'all-round  bakers  begin  as  bakeT*s 
helpers.  They  learn  more- advanced 
baking  ^jills  wj^le  working  alongside 
experienced  bakers,  and  rnay  be  se- 
lected to  enter  ain  apprenticeship 
program.  Employers  usually  require 
an  apj^entice  to  be  at  least  18  years 

v>      ;  .;-  ■  • 


old  and  have  a  high  school  or  voca- 
tional school  diploma.  Apprentice- 
ship programs  laSt  3  or  4  years,  and 
include  on-the-job  training- in  all  bak- 
ing ojx&rations  and  classroom  instruc- 
tion in  related  subjects.  - 
Some  workers  take  courses  in  vo- 
cational scfi&ol  or  iearn  baking  in  the 
Armed  Forces.  Such  training  may 
snot  qualify  a  person  a^  a  skilled  ba- 
ker^  but  it  may  help  in  getting  ^^job  as 
an  apprentice  or  shorten  the  appren- 
ticeship training  period. 

Bakers  may  be  promoted  to  jobs 
such  as^  workjng  or  department  su- 
pervisors. Some  bakers  who  have  de- 
veloped special  skill  in  fancy  cak^- 
inaking  or  piemaking  may  find  jobs, 
in  hotel  or  ^restaurant  bakeries.  'AlU 
round  bakers  with  some  business 
ability  sometimes  open  their  o'wn 
bakeshops.  ^ 

Production  employees  must  be  in 
good  health.  Most  States  require  a 
health  certificate  indicating  that  the 
worker  is  free  from  contagious  dis- 
eases. Good  health  also  is  important 
because  of  the  hi^h  temperature  in' 
bakeries.  ^ 

Some  bakeries  have  apprentice- 
smp  programs  for  maintenance 
wonders  such  as  machinists,  electri- 
cians, and  mechanics.  Others  train 
maintenance  workers  informally  on 
the  job,  Some  bakeries 'hire  on^y 
maintenance  workers  who  are  al- 
.ready  skilled.  ^  '    '  . 
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For  route. drivers  or  truckdri?^ers, 
baking  firms  generally  hj^e  inexperi- 
enced people'with  aMgh\chool  edu- 
catiflJn.  These  workdrs  oft^  begin  as 
stock  clerks,  pack 
and  ^re  promoted!^ 
Applicants  mjusK^ 
.  chauffeur^s  Hrcense  and  sometimes 
are  tested  bv  the  baking  companies 
.  to  determineSvhether  they  are  safe 
drivers.  Cla^room  instruction  in 
s^es,  display,  and  delivery  proce- 
dures is  sometifnes  given  to  new 
,  route  drivers,  but  most  training  is  giv- 
.  eh  orr  the  job  by  supervisors.  Route 
drivers 'may  be  promoted  to  route 
-  supervisors  or  sales  managers.  ' 

Administrative  jobs  usually  are 
filled  by  upgrading  personnel  already 
employed  in  the  firm.  Some  owners 
and  production  managers  of  bakeries 
have  been  plant  workers*or  were  in 
sales  occupations.  In  recent  years, 
lajt^e  baking  firms  have:  required 
their  new  adniinistrative  workers  to 
have  a  college  degree  in  ^n  adminis- 
trative field,  such  as  marketing,  ac- 
counting, r^bor  relations,  personnel, 
or  advertising.  Kansas  State  Universi- 
ty at  Manhattan  offers  a  bachelor  of 
science  degree  fti  bakery  science^and 
management.  The  Am^ican  Insti-' 
tute  of  Baking  conduct^  a  school  of 
.baking  for  persons  who  wish  to  qual- 
'^ify  for  managerial  positions.  Appli- 
cants must  hav^a  high  school  diplo- 
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Technological  innovations  enable  bakeries  to  meet 

iiicreased  demand  with  fewer  ^mployelss 

J  .  >■  '  ■' 

Wage  and  salary  porkers  in^p  baking  industry,  1950-76  and 
projected  19*8^        .  ' 

Employees'  350 
■  (in  thousands)        ,  -  ' 
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OCCUPATIONS  IN  THE  BAKING  INDUSTRY 

ma  and  2  years  of  baking  experience  ,  Under  the  terms  of  Mnion  contracts 

or  equivalent  time  in  college!^  covering  employees  in  some  whole- 

Persons  who  have  completed  a  sale  Jiakeries  producing  bread  and 

commercial  course  in  high  ^school,  related  products,  minimum  hourly 

*  junior  college,  or  a  business  school,  rates  in  major  occupations  m  1976 

usually  ^are  preferred  for  secretarial,  w«re  as  foIIows^. 

stenographic,  and  other  clerical  jobs.  »  ^ 

Employment  Outlook  Baking  supervisors i  $5.84^7.49 

f;.      ,            .  •    *t.    I.        «  •  ^  o  All-round  bakers  and  mixers.'....  4.81-7.04 

Employment  m  the  bakmg  mdus-.  .  ' 

7.    *^            .       .                     I.  .1.  Mol4ers  and  dividers  and 

try  IS  expected  to  declme  through  the  molding  and  dividing  i 

ii^id-1980.V.  Nevertheless,  several       machine  operator   4.62-7.04 

thousand  job  openings  are  anticipat- .  Qven  tenders   4.81-7.04 

ed  each  year  becauseif  of  the  need  to     Baker's  helpers     4.4^1-6.95 

replace  workers  who  retire,  die,  or  Wrapping  machine  operators ....  4.81-6.29 
transfer  to  other  fields  of  work. 

Population  growth  w^II  increase  Some  plant  employees  work  night 

the  demand  for  bakery  products,  shifts  and  weekends  because  many 
However,  laborsaving  technological \  bakeries  operate  around  the  clock, 

innovations  will  enable  many  bak-  Some  bakeries  are  eliminating  the 

eries,  particularly  large  industrial  j^jgj^j  gj^jj-j  sj^ce  baked  goods  can  be 

ones,  to  meet  the  demand  with  fewer  frozen  and  stored  until  needed.  Most 

employees.  Pneumatic  hj;id!ing  sys-  plant  \yorkers  are  oi}  a  40-houf  wor^- 
tems^nd  pump^  quickly  and  easily^  week,  but  some  work  35  or  37  1/2 

transfer  ingredients  from  trucks  or  hours,  and  others  44  to  48  hours, 

railroad  cart  to  storage  containers.  Route  dri\?ers  .  usualU'  receive  a 

The  **continuous  nlix"  process  elimi-  guaranteed  minimum  ^lary  plus  a 

nates  dougKmi?;,ing  and  proofing  op-  percentage  of  their  sales.  According 

erations,  and  conveyor  systems  move  limited  information  from  union 

panned  dough  from  ovens  to  labeling  contracts,  route  drivers  for  wholesale 

machines  in  one'continuous  process,  bakeries  had  minimum  weekly  sala- 

In  addition,  some  bakeries  can  pre-  ries  of  from'f  1 23  to  $283  in  1976.  By 

pare  a  week's  baked  goods  at  one  selling  more  baked  products  to  more 

.time  and  store  therti  in  the'ftfeezer  customers,  rd'ute  drivers  can  increase 

^until  needed.        '     ■   ,\  their  earnings.  Companies  generally 

pay  for  uniforfns  and  their  mainte- 

Earnlngs  and  Working  nance. 

Conditions             ^  Working  conditions  in  bakeries  are 

In  *  1976,  earnings  6f  production  generally  goo^  However,  many  jdbs 

workers  in  the  iaking  industry  aver-  involve    s6m&    strenuous  physical 

^aged  $2t>2.27  a  week,  or  $5.16  an  work,     despite     the  considerable 

hd#r,  which  is  slightly  hither  than  the  mechanization  of  baking  processes, 

average  for  a^l  workers  in  pru^i^te  in--  Work  near  ovens  can  be  uncomfort- 
du^^try,  except  farming.      ^f  -  ' 
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Nearly  all  employees  of  industrial 
baking  firms  get  paid  vacations; 
which  usually  range  from  I  lo  5 
weeks  according  to  length  of  service. 
Employees  also  get  from  5  to  1 1  paid 
holidays,  depending  on  the  locality. 
MostJ)aking  companies  have  life  and 

,  iiealth  insurance  programs  and  re- 
tirement pension  plans.  Many  em- 
ployees are  covered  by  joint  union- 
industry  plans  that  are  paid  for  enr 
tirely  by  the  company. 

Many  bakery  workers  belong  to. 
labor  unions.  Bakers  and  other  plant 
workers  are  organized  by  the  Bakery 
and  Confectionary  Workers'  Interna- 
tional Union  of  America,  and  route 
drivers  and  truck  drivers  usually  are 
members  of  the  International  Brotl^- 
erhoqd  of  Teamsters,  Chauffeurs, 
Warehousemen  and  Helpers  of 
.America  (Ind.).  Some  maintenance 
workers  are  members  of  craft  unions"^ 
such  as  the  International  Association 

.  oT  Machinists  and  Aerospace  Work- 
ers and  the  International  Union  of 
Opeirating  Engineers. 

Sources  of  Additional 

Information  ^ 

Information  on  baking  jobs  and 
training  opportunities  may  be'  ob-^ 
tained  from  bakeries  in  the  commu- 
nity, local  offices  of  the  State  em- 
ployment service,  or  locals  of  the 
labor  unions  noted  previously. 

For  general  information  on  job  op- 
portunities in  the  industry  and  on 
schools  that  offer  courses  or  degrees 
in  baking  science,  and  technology, 
write  to:  '  ' 

American  Bakers  Association,  2020  K  St. 
NW.,  Suite  850,  Washington,  D.C.  20006. 

 _  -f^^^  — .  
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OCCUPATIONS  IN  THE  DRUG  INDUSTRY  !> 


References  to  potions  and  spells 
for  the  cure  and  p^pvention  of  pain 
and  disease  are  nuitierous  in  medical 
folklore.  But  20th  century  science 
has  created  a  supply  of  drug  products 
,  undreamed  of  by  ^ven  the  most 
imaginative  apothecaries  of  the  past. 

More  than   10,000  individual  or 
combination  drug  j^oducts  are  avail- 
able to  today*8  {Physician  for  diagnos- 
tic/preventive,  and  therap^eutic  likes. 
These  drugs  havQ  fejiulted  in  the  con-" 
trol  of  venereal  disease,  tuberculosis, 
influenza,  cardiovascular  disease^ 
'  malaria,  pneumonia,  and  even  some 
forms  of  cancer.  Hormones  have  Re- 
lieved the  pain  and  crippling  effects 
of  arthriti^  and  .other  diseases.  Tran- 
quilizers and  other  drugs  have  done 
much  to  reduce  t|ie^ severity  of  men- 
jtal  illness.  VacciiVes  have  reduced 
dramatically  the  toll  of  polio,  whoop- 
ing cough,  and  measles,  ^scoveries 
in  veterinary  medicine  have  in- 
creased animal  productivity  and  con- 
trolled various 'diseases,  some  of 
which  are  tratismi$sible  to  humans. 
New  drugs  which  control  symptocps 
of  viirious  diseases  and  disorders 
have  resulted  in' remarkable  benefits 
'to  society  by  increasing  life  expec- 
tancy aiKl  allowii^g  many  Jll  people  to 
lead       and  reasonably  normal  lives. 

The  AmericaR  *drug  industry  has' 
achieved     worldwide  prominence 
through  its  activiti^  in  research  and 
development  of  new  ^  drugs,  3nd 
spends  a  ^higher  proportion  of  itS 
funds  for ^  research  than  any  other 
industry  in  the-United*States.  About 
^  80  .percent- of  research  and  develop- 
ment ^expenditure's  is  devoted  to^the 
adviancement  of  scientifu:  knowledge 
an(i  the  development  of, new  prod- 
ucts. ^The  remaining  funds  are  allo- 
cated to  the  Improvement  6f  existing 
produC  s.  Each  year  the  industry 
tests  more  than  150,000  new  sub- 
stances which  may  eventually  yield 
only  10  to  20  completely  nejy,  useful 
medicines.  In  recent  years,  mbst  re- 
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search  iias  been  devoted  to  infec- 
tions, diseases  of  the  central  ^n^ervous 
and  cardiovascular  sy$tems,  and  to 
neoplasm  'therapy  (treatment  of  ab- 
normal tissue  growth). 

Drug  firms  also  are  involved  in 
research  and  the  development  of  oth- 
er types  of  products  and  chemicals. 
Closely  related  to  drugs  as  important 
adjuncts  to  m^ern  medijjal  care  are 
medical  deyice^iid  diagnostic  prod* 
\jj::ts.  Many  pharmaceutical  as  well  as 
other  manufacturers  in  the  past  few 
ye^rs-  have  entered  the  fast 'growiiig 
production  of  radiological  eqirip-^ 
ment,  radi^-pharmaceuticals,  heart 
pacemakers,  dialysis  machines,  and 
numerous  other  product^.  Thes.e  ate 
^used  to  diagnose  disease  onjone  hand 
or,  Jike  drugs,  help  alleviate -symp- 
toms and  restore  he£|ilth  and  well- 
being.  Many  firms  also  are  involved 
in  the  agricultural  chemical  market. 
Many  of  the  same  types  of  employees 
required  in  the  research  and  quality 
control-oriented  production  of  hu- 


man and  animal-use  drugs  also  are 
required  in  these  other  areas. 

Nature  anc/  Location  of  the 
Inc^try 

In  1976,  about  165,000  persons 
worked  in  the  drug,  industry.  Over 
'  1 30,00()''*wprked  for  companies  that 
made  /pharmaceutical  ^  preparations 
(finislibd  drugs),  such  as  tranquiliz- 
ers, antiseptics,  antibiotics,  and  anal- 
gesics. The.  remainder  worked  for 
firms  that  made  biological  products, 
such  as  serums,  vaccines,  toxins, 
plasmas,  an(^u\k  medicinal  Chemi- 
cals and  botanicals  used  in  making 
finished  di;ugs. 

Drug  manufacturing  companies 
typically  employ  l^rge  numbers  of 
workers.  About  two-thirds  of  the  in- 
dustry's employees  work  for  firms 
with  i^^re  than  500  workers;  over 
one  half  work  for  firms  employing 
over  l,Ot)tf  workers.  Some  of  the 
largest  firms  employ  more  than  5,000 
-workers.  The  Pharmaceutical^  Manu- 
facturers Association  (PMA)  repre- 
sents ^b.but  130  companies  tlft(t  pro- 
duce** m  ost  *  o  f  tlie  Nation's 
phanlhaceuticals,  accounting  for  over 
90  percent  of  total  drug  sales. 

About  three-fourths  of  the  indus- 
try's employees  worked  in  seven 
States:  New  Jersey,  New  York,  Penn- 
sylvania, Indiana,  Illinois,  C^ifornia, 


Three-fourths  of  al 
in  sevQn  Slates 


drug  indjistfyv Workers  are  employeci 
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State^distribution  of  workers  in  the  drug  Industry,  1976 

New  Jersey' 
New  Yo/k 
Pennsylvania  j 
Indiana 
Illinois 
California 
Michigan 


Renr>aining  43  States' 


Source:  Bureau  of  Labor  Staiiatlca 
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OCCUPATIONS  IN  THE  DRUG  INDUSTRY 
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and  Michigan.  Large  drug  manufac- 
turing ihstallatiohs*  ayl  located  in 
5?  indianapoU^^Ind.;  9hi/agb.  lU.;  Nut- 
'  ley^nd  Ri^way,  Kjj;  Philadelphia, 

•  Pa.fKalamazoo,  Micft,;  Pearl  River 
jcand  voo^^lyn*  N.Y.;  and  in.the  Llos 

*  Angeles  an^i  ,San  Fritnciscp,  Calif., 
areas.  , 

For.  testing  n»w  .drugs,  -  a  primary 
^search  method  called  s^ening  is 

'  1ised.  In  screening  an  ^nwfptic,  for 
example,  a  . sample  is  first  placed'in  a 
bacterial  culture.  If  the  antibiotic  is 

-  'effective,  it  is  next  tested  on  infected 
laboratory  animals.  Each  year  re- 
search personhel  study  the  effects  of 
potential  new  medicines  on.  milliqils 

.  of  animals  including^  mice,  rats, 
c|iickens,  ^ind  guinea  pigs.  Promising 
compounds  dr?  studied  furthei^^r 

^  evidence  of  useful— and  hairmfui^ 
effects.  A  new  drug  is  selected  fof 
testing  in  human's  only  if  it  promises 
to  haVe  therapeutic  advantages  over 
comparable  drugs  alread^^  in  use,  or 
K"  if  Jt  offers  the  possibility  of  being  sa- 

After  laboratory  screening,  a  clini- 
cal investigation,  or  trial  of  tITe  drug 
on  human  patients,  is  made.  Supplies 
of  the  drug  are  given  to  a  small  group 

,  of  doctors  who  administer  it  to  care- 
fully selected  consenting  patients. 

^  The  patients  are  then  observed  close- 
ly and  special  studies  made  to  deter- 
mine the  drug's  effect.  If  a  drug 

,  proves  useful,  arrangements  are 
made  for  more  tests  with  a  larger 
group  of^physicians;  - 

Once  a  drug  has  successfully 
passed  ^animal  find  cflirucai  tests^ 
problems  Qf  productioif  methods  and 
costs  /must"'  be  worked  out  before 

•  *manufaStil|r ing  begins,  if  the  original 

laboratory  process  of  prdparing  and 
compounding  the  ingredients  is  com- 
plex and  expensive;  pharmacists, 
chemists,  c hem ic.ar  engineers r  pack- 
aging engineer^,  anrf^fyfoduction  spe- 
cialists are  assigned  to  develop  .pro- 

*  cesses  economjcally  adaptable  to 
mass  prod uctid». 

^  -ir  Drug  manullctfci^s  have  devel- 
oped a  high  deg||^)f  aOtomati^  in 
many  prod  u  ctib^^fcr  a  tip  ns.  Milling 
and  micronizir^Kachines  (which 
pulverize  sub'staffllsjnto  extxenlely. 
fine  particles)  are  use^-to  reduce 
bulk  chemicals  tp  the  required  size. 
iThes^finished/chemicaly  are  com- 
'-bined  and  processed  fur^er  in  mix- 
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About  1  out  of  •very  6  employeet  lift  Vi«  dr«fl  Induttry  it  a  tcientltt,  enginMr,  ot 

teohnieian.  / 


ing  machines.  The  mixed  ingredients 
may  then  be  mechanically  capsul- 
•ized,  pressed  into  tablets,  of  made 
into  solutions.  One  type  of  machine, 
for  example,  automatically  fills, 
seals,  and  stimps  capsules.  Other 
machines  fill  bpttles  with  qapsules, 
tablets,  OF  liquids,  and  seal,  label,  and 
package  the  bottles.  _  '  ■    *  * 

-nQtialityj^j^^ 

tal  trt  xhis^^wtT:^^-  ^qu^jjty^ontifpr.. 
system  involves  Selection  a*np:;^train- 
ing  of  personnel;  p^d«;<?|i(fe«gn;  es-^ 
tablishment  of  specifiCatioj^,  pijte^> 
dures,  and  tests;  destign  Vni' 
maintenance  of  facilities  ahd  equip- 
rhfent;  selection  of  materials;  and  reg- 
ordl^eeping.  In  an  effective  system, 
all  these  aspects  of  quality  control  * 
'kre  evaluated  on  a  regular  basis,  and 
modified  and  improved  when  appro- 
pri^i^je.^  Q uaUty-co;^^c|ga]^^^  .| 
tureYs  may  assign -one  'pf^^^¥^!^^'^ 
production  wtyrlcers  to  ^ixim^ysl^s^T'^ 
ance  functions  alone,  wliile'ail  othfer 
employees  may  devote  part  of  their 
time' to  these  functions.  For  example, 
although  pharmaceutical  company 
r4jpresentatives  called  detailers  pri- 
marily >vork  in  marketing,  they  en- 
gage ii%  quality  control  ^\^^^n  they  as- 


sist  pharmacist^  Mn  checking  for 
outdated  products.  * 
'  A  drug  may.  undergo  hundreds  of 
compleK,'  time-consuming^  quality 
control  checks  at  various  stages  dur- 
ing the  manufacturing  process  to  in- 
;  sure  that  it  confoVraS:  to  spc  ifica- 
tiohs.  -Although  some  inspectlbn 
operation^are  mechanizj^  jminy  are 


The  pharmaceutical  industry  is 
closely  regulated.  <The  Food  and 
'Drug  Administration  r(FDA)  has  le- 
gal authority  to  inspect  manufactur- 
ing, plants,  test  drugs  and  examine 
dri^  imports,  and  monitor  ' drug  re- 
search, testine,  development,  mar- 
ketmg,  and  consumption. 

.r  ■ .  ■  ■ 

'  -  (Occupations  In  the  Industry ^ 

Employees  with  many  different 
levels  of  ^kill  and  educatibti  worl^  in 
the  drug  industry.  About  ^half  arei  in 
white-collar  jobs  (scientific,  techni- 
cal, administrative,  clerical,  and 
sales),  a  much  higher^  proportion 
than  in  most  otfie^  manufacturing  in- 
dustries; the  other  half  are  in.plant 
jobs  (processing  or  prdduction, 
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Blologlift  conducts  tstts  that  mofiMor  the  •ffoct  of  diff arant  compounds  on  haart  muscla. 


ma  in|,e  nance,  transportation,  ^nd^i 
service).      *  ^  r"^^  1 

Somfe  pf  the  important  occupy- 
tiof^  ^rei^escrib^d  briefly  below.  De- 
tailed discussions  of  professional, 
tejchnicalvclerical,  and  other  occupa- 
tions found  i]i  drug  maniifacturing,  as^ 
as  in  other  industries,  afe  given 

elsewhere  in  the  Handbook.  - 

f     -  -,    *  •  »  .    « \  ' 

Scientific  and  TecAnic^i  Occupations.- 
About  one  out  of  every  six  employ- 
ee^ in  the  indlistry  is  a  scientist,  engi- 

■  ■■   v\    .°  ■.  ; .  ■  ■ 


neer,  or  technician — a  far  greater 
proportion  than  in  most  other  indus- 
tries. The  majority  do  research  to  de- 
vetop  new  drag  products.  Others 
work  to  streamline  production  meth- 
ods and  improve  environmental  and 
quality  control.  - 

Chemists  (D  O  T.  022.081)  make 
up  the  largest  group  of  scientific  and 
technical  personnel  in  the  industry. 
Organic  chemist^  combine  new  com-* 
pouods  for  biological  testing.  Phys- 
ical chemists  separate  and  identify 


substances,  determine  molecular 
structure,  help  ta  creat6  new  siptn- 
pounds,  dtid  improve  manufacturing 
processes.  Biochemists  study  the  ac- 
'  tion  of  drugs  on  body  processes.^ 
Radiochemists  trace  the  course  of 
drugs  through  body  organs  and  tis- 
sues, Pharrnaceutical  chemists  set 
standards  and  specifications  for,  the 
form  of  products  andcfor  storage  con- 
ditions and  see  that  labeling  and  lit- 
erature meet  the  requirements  of 
State  and  Federal  laws.  Analytical 
chemists  test  raw  and  intermediate 
materials  and  finished  products  for 
quality,^ 

Several  thousand  biological  scien- 
tists (D.O.T.  041,081,  .181)  wi)rk  in 
the  drug  industry.  Biologists  and  bac- 
/teriqlogists  study  the  effect  of  chemi- 
cal agents  on  infected  animals.  Mi- 
crobioKogists  grow  strains  of 
microorgariisms  which  produce  anti- 
biotics. Physiologists  investigate  the 
effect  of  drugs  on  body  functions  and 
vital  processes.  Pharmacologists  and 
zoologists  study  the  effect  of  drugs 
on  aninials.  Virologists  groW  viruses, 
develop  vaccines,  and  test  them  in 
animals.  Botanists,  with  their  special 
knowledge  qf  plant  lifie;  contribute  to 
the  discovery  of  bmanical  ihgredir 
ent^'fot*  drugv^ther  biological  sci- 
entists include,  pathologists,  wlio 
study  normal  and  abnormal  cells  or 
tissues,  and  tox^ologists,  who  are 
concerned  witli  the  safety,  dosage 
levels,  and  the  compatibility  of  dif- 
ferent drugs,  pharmacist^  perform 
research  in  product  development,', 
studying  many  forms  of  medicines  at 
various  stages  of  production.  St)me\ 
set  specification^  for  the  purchase 
and  manufacture  6f  materials,  an<^ 
"handle  correspondence  relating  tb 
products.  Dmg  manufacturers  also 
employ  physicians  and  veterinari^s. 

Engineers  account  for  a  small  frac- 
.  tion  of  scientific  and  technical  work- 
ers, but  make  sigi^tficant  contribu- 
tions toward  improving  quality 
control  and  production  efficiency. 
^tthemical  engineers  (D.O.T. 
008.081 )  design  equipment  and  de- 
vti^e  manufacturing  processes.  Indus- 
trial engineers  (D.O.T.  012.081,  ^ 
.168,  .187,  .188,  and  :284  )  plan 
equipment  layout  and  workflow  to 
maintain  efficient  use  of  plant* facili- 
ties. Klfichanical^  engineers  (D.O.T. 
0Cj7.08J ,  15  K ,  :\  8 1 ,  and'.  1 87 )  coor- 
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dinate  the  installation  and  mainte- 
nance of  sterilizing,  heating,  cooling, 
humidifying,  and  ventilating  equip- 


Various  types  of  chemical  opera- 
tors are  involved  in  the  production  of 
pharmacfeutical  preparations  and 
biological  produces'  Pharmaceutical 
operators  (D.O.T.  559.1^2)  control 
  machines  thgit  produce  tablets,  cap- 
represent  about  one-third  of  the  drug    sules,  ointmeijts,  and  medicinal  sotu 


ment. 

Technicians  (D.O.T. 
078. 12»:  .168,  .281,  .381 


073.381, 
and  .687) 


industry's  scientific  and  technical 
workers.  Laboratory  tests  play  an 
important  part  ip  the  detection  and 
diagnosis  of*  disease  and  in  the  dis- 
covery of , medicines.  Laboratory 
technicians  perform  theselests  under 
ffie^direction  of  scientists  in. such 


tions.  Granuliuor  machine  operators 
(D.O.T.  559.^82)  tend  milling  and 
grinding  marines  that  reduce  mix- 
tures to  particles  of  designated  sizes. 
Compounders  (D.O.T.  550.885)  tend 
tanks  and  kettles  in  which  solutions 
are  mixed  and  compounded  to  make 


areas  as  bacteriology,  biochemistry,  up  creams,  ointments,  liquid  medica 
microbiology,  virology  (the  study  of      '  .     .  j 


viruses]^  and  Qytology  (anE^l^sis  of 
cells). 

Administrative,  Clerical,  and  Related 
Occupations.  About  1  out  of  every  3 
workers  in  drug  manufacturing  is  in 
.an  administrati>^,  clerical,  qr  other 
office  job.  At  the  top  of  the  adminis- 
trative group  are  the  executives  who  . 
maV;e  policy  decisions  concerning 
maters  of  finance,  marketing,  and 
research.  Other  administrative^  and 
executive  workers  include  account- 
ants, lawyers,  purch^ing  agents,  per- 
sonnel and  labor  reuitions  workers, 
public  relations  workers,  economists, 
^tech^al  writers,  computer  special- 
ists,  Imd  advertising  and  markenng 

resear^  wofkers.^  Clerical  employ-    particles,  aiyJ  flaws  in  the  glass, 
ees  include  secret^irifes,  typists,  office"^  After  thd  drug  product  is  prepared 


tions,  and.  powders.  Cqmpressors 
(D.O.T.  556.782)  operate  machines 
that  compress  ingredients  into  tab-^ 
lets.  Pill  and  tablet  coaters  (D.O.T. 
554.782),  often  called  capsule  crat- 
ers, control  a  battery  of  macnines* 
that  apply  coatings  to  tablets  which 
flavor,  color,  preserve,  add  medica- 
tion, or  control  disintegration  time. 
Tablet  testers  (D.O.T.  55^9.687)  in- 
spect tablets  for  hardness,  chippage, 
atld  weight  to  assure  conformity  with 
specifications. 

Ampoule  fillers  (D.O.T.  559.885) 
operate  machines  that  fill  small  glass 
containers  wit>r  measured,  doses  of 
liquid  drug  products.  Ampoule  exam- 
iners (D.O.T.  559.687)  examine  the 
ampoules  for  discoloration;  foreign 


machine  opera^tors,  and  others  who 
keep  records  on  personnel,  payroll, 
^2^w  materials,  sales,  shipments,  and 
pla^t  rnainten^ce.  '^^ 

Pharmaceutical  detailers  (D.O.T.  • 
266.158);  often  called  phartnaceOrtfi- 
cal  saiies  representatives,  describe 
ttieir  companies'  ptpducts^^tD  p^ysi- 
/cians,  pharmacists,  dentfsts,  and. 
"  health  services  administrators,  and 
serve  as  lines  of  communication  b^ 
tvwen  their  companies  and  clients. 

Plant 'Occupations.  Nearly  half  of  the 
industry's'  efiiployees  work  *in  |  plant 
jot/s.  The^m^jority  of  these  workers 
can  be  divided  into  three  major  occu- 
pational groups:  production  or  pro- 

^cessing/workers.  Who  operate  the 
drug-producing  equipmenl^ij^  mainte- 
nance worker^whb  install,  maintain, 

*  and  repair  tHis^quipment;  and  ship- 
ping clerk^r^itmikdrivers,  and  materf-/ 
al  handlers,  who  helk  tran^po^  the~ 
drugs. 


and  inspected,  it  is  bottled  or  pack- 
a^d.  Most  of  the  packaging  and  bot- 
tle filling  jobs -a^  djone  by  semiskilled 
workers  who  operate  machines  that 
measure  exaci  amounts  6f  the  prod- 
uct and  seabcontainers. 

The  drug  industry  employs  many 
skilled  m^ftqtenance  workers  to  as- 
sure that  proftiuction  equipment  is 
operating  pfO|DprJy  and  to  prevent 
costly  breakdowns.  Included  amorTg 
•maintenance  workers  are  poWerplant 
operators  who  are  responsible  for 
high  pressure  boilers,  turbogenera- 
tors^ compressors,  refriger^ation 
equipment,  and  pla^  water  systems; 
electricians  who  instaljj^^ijintain, 
and  repair  the  various  Jypes  of  elec- 
trical equipment;  plunders  who  in- 
stalljMTd-maihtain^iieatihg,  plumbing, 
and  pumping^systems;  machinists 
who  make'an'd  repair  rnctal  parts  for 
machines  and  equiphient:  and-instru- 
men{  repairers;  who  periodically^  in- 
spect instruments  and  controls  and 
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repair  or  replace  malfunctioning 
parts.  Drug  firnis  also  employ  pipefit- 
ters, millwrights,  and  many,  other 
skilled  workers. 

Plant  workers  who  do  not  operate  . 
or  maintain  equipment  perform  a  va- 
riety of  other  tasks^^  Some  drive 
trucks  to  make  /deliveries  to  other 
parts  of  the  plant;  some  load  and  un-  - 
load  trucks  and  railroad  cars;  others  - 
^eep  inventory  records\TH^  industry' 
also  employs  service  workers,  such  as 
guards,  cooks,  and  janitors,  whose 
duties  are  similar  to  those  of  such 
workers  in  other  industries.^ . 

Training,  Other  Qualifications, 
and  Advancement 

Training  requirements  for  jobs  in 
the  drug  industry  jrange  from  a  few 
hours  of  on-the-job  training  to  years 
of, formal  educational  preparation 
.plus  job  experience.  Because  quality 
control  is  of  paramount  importance, 
th^  drug  industry  places  a  hieavy  em-  ^ 
phasis  on  continuing  education  for 
employees,  and  many  firms  provide  * 
classroom  training  in  safety,  environ- 
mental and  quality  controls,  and  oth- 
er areas.  '  .  .. 

For  production  ancT  maintenance 
occupations,    drug  manufacturers 
gerfe rally  hire  inexperienced  workers 
and  train  them  on  the  job;  ^higli 
school  graduation  is  not  essential  but. 
generally  is  preferred  by  most  fimis.  • 
Beginners  in  prodyction  job^  assist  ^ 
experienced  workers  and  le^m  the 
operation"*  of  the  processing  equip-  • 
ment.  With  experience,  employees 
may  advance  to'more  skilled  jobs  in  \ 
their  departments.  Most. 'mainte- 
nance jobs  are  filled  by  people  who 
start  as  helpers  to  ^ecJtrjcians, 
plumbei^s,'machinists,  an^other  craft . 
workers. 

Many  companies  encourage  pro- 
ductiftn  and  maintenance  workers  to 
take^ourses' related  to  their  jobs  in 
local  schools  and  technical  institutes, 
^  fo  enroll  in  correspondence 
courses.'CdIlpge  courses  in  chemistry 
and  related  areas  are  particularly  en- 
couraged for  highly  skilled  produc- 
tion workers  who  operate  sophistr--. 
cated^e'quipment.  Some  corapaaies 
reirhburse  the  workers  for  part,  or 
alK  of  the  tuition.  Slcilled  productipn 
and  nmintenance  workers  with  lead-  . 
W«^Ht|pability  may  advance  to  super- 
visory positions. 
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For  tecfinfcians  in  th^  driig  indus^ 
■\  try,  methods  of  mialifyihg  for  jobs 
.  vary  in  many  ways.  Some.techniQiai^ 
^  'enter  the  field  with  «  high' school 
^^uca'tion  and  advance  to  jobs  of 
greater  responsibility  with  experi- 
ence and  additional  formal  educa- 
tion. However,  companies  incre^- 
ingly  prefer  to  hire  graduates  of 
technical  institutes  or  junior  colleges, 
of  those  who  have  completed  college 
*  courses  in  chemistry,  biology,  mathe- 
«matic5,  or  en'gineering:  In  many 
firms,  newly  4ii red  workers  begin  as 
iaboratory  l)elp,^r^  or.  aides,  perform*- 
ing  routtne.ip§3'Such  as  cleaning  and 
.  aiTangin^^jt)les».test  tubes,  and  o^th- 

^yHnttjifirnce  required  for  higher. 

*  ^ve'KB^nHinician  jpbs  Varies,  from 
'  cdmp'anfV^^  ^  eompahyA  Generally, 
'  employees  adv^c^pver  a  numjber  of 

years  from  assistant  tephniSali,  to 
technician,  W  senidr  technici^,  t6 
/technical  associate.  Some  companies 
require  sop ior  technicians  and,  tech-/ 

.  nica!  associates  t6  complete  job-r^  u 
elated  coIIege:courses.  '     \' .  \ 

For  most  sCiejutific  and-  engineer- 
ing jobs,  a  bachelof  of  sciencq^de^ree 
is  the  minihduf^  requirements  Some 

<«  companies  have  formal  trai/CTng  pro- 
grams  foj  college  graduates  with  en' 
gineerip^and  scientific  backgroUtids,  - 
"These  trainees  wotk  fbx  brief  periods/* 
in  the  varwi§  divisidns  of  the  pF^nl  to 
gain  a  b^£^  knowledge  of » drug  . 
-majiufaeturirig  operations  before 
being  assigned  to  a  particular  departs 
;ment.  In  other  firms,  newly  employed 
fidientists  and  engineer/ arje  inxrtiedi- 
ately  assigned"  to  a  specific  activity 

^ ^such, as' research,  process  ♦develop-^ 
ment,'  production;  or  sale^.  'rfrug 
manufacturtlig  companies  prefer  to 
hire  -college  graduates,  particularly 
thos^  withk  strong  scientific  ^kck^ 
gbunds,  as  pha^teceutical  detaiter^.  " 
Newly  empl6^M|vpharma€eutical 
representafives'^TDmplete  rigorous 

/formal  training  programs  revolving 
around  their  companiVs'  product'' 

'  lines: ....  ,     .'  ■■■c 

*  Jbb  prospects  and  advancement 
usually  are  best  fai*profes§ionals  with 
adyanced  degrees.  Over  ,  haif  of  ^11  . 
prpfessionals^^  involved  in  resi^arch 
and  dgvelopment  have  ^  doctofal  ov 
imister^s  degree.  Stonne  companies  of- ^ 
fei^vtraining  programs  to  help'scieff-;^ 
tists  and  engineers  .keep  aibreast  of. 


JPaig  industry  employi 
growth 


/r^t 


has  shown  .fairly  stea'Hy 


Wage  and  salary  workers  In  the  d;ug  Industry,  1950-76  and 
projepted  1995 
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new  devefbpments  in  their  fields  and 
te^^evelop  administrative  skills. 
These  programs  niay,  include *$neet- 
ings  and  seminars  with  consuitajplS 
fro|ri  various  ^Ids.  Many  companies 
\,encoura^e  sciehtists^and  engih^ers.to 
further  their  edulcation;,  §pnie  pro- 
vide financial  assistance  for  this  purr 
pos^.  Publication  of  Stcieritific  papers, 
also  is  encouraged:  , 

ft 

^mployhfeol  Outlook 

Drug  manufacturing  eimployment, 
is  expected  to  grow,  about' as  fast  aS 
ihe  average  for  airindustrie.3  through 
the  mid-1  98OJ3.  In  "addition  to  em- 
ploymejit  gr^wtli,' n\gny  job  openings, 
will  resulj  Jnom  deaths,  rjetiirements, 
and  other  separations  from  the  labor 
force.  .  a 

The  demand  for  drug  products  is 
expected' to  grow  very  rapidly.^  De- 
mand^ill  be  stimulated  primarily  by 
-population  growth,'  particularly  the 
growing  number, of. older  people  who 
require  n^pfe  health  care  services, 
and  bythe  growth ^bf  jDublic  and  pri- 
vate health'  insurance. programs, 
which  generally  cove£  the  cost  of 
drygs  and  niedicine.  Adoption  of  a 
national  health  insurance  program' 
coLitld  further  expand  the  'market  for ^ 
drugs.  Other^ factors  that  are^expect- : 
ed  ta  increase  \he  de'm  and  -for  ddigs 
irtcWe  grijatet  pei-sonal  Jnconte,  the  ' 
rising  health  qpnsciousness,  of  the 
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general  public,  and  this  discovery  of 
new  drugs.  A  contjnu^  rise  in  for- 
eign Srug  sales,  particularly  to  devel-- 
oping  countries  with  it\^ounting'health  ' 
caYq  requirements,  alsojs  anticipate 
.ed.^^   -  -      '  . 

The  industry's  employment  'will 
not  incre^s^  as  rapidly  as  the  demand 
for  drug  products,  however,  because 
technological  improv^^rments  in.  pro- 
,  dull^i6n  methods  will,  increase  output 
pe^  worker.  .Tlie  more  widespread 
use  of  auton;iatic  processing  and  con- 
frol  Equipment  in  operations  fdrmer- 
ly  dohe  by  hand  will  tend  to  reduce  ' 
labor  requirements,  particularly  in 
plants  where  common  drugs,  are 
niass^p^duced.  For  example,  mix<ing^ 
Vand  granulating  processes,  which 
precede  tablethng,  have  become 
completely  mechaliiz^  in  some 
plants. «~ In  addition^,  computers  4n-, 
creasingly  are  used  in  quality  coi^^ol 
systems  to  eliminate  computational  ' 
errors  in  analysis  an|d  testing  and 'to; 
speed'  up  prt>duCtion\and  shipment. 
C^^mputejfs,' thus,  have  tended  to  take 
over  some  of  the  tdsl^s  of  profession- 
>aU  technical,  and  production  work^ 
.ers;-        ■  ^  ,  ■■        '     1  *  *  * 

The  rate^of  employmehtfi.growth  - 
over  the  last*  few  Tdecades  is  not  ex- 
peqtedtQ  continue.  Only  moderate 
■increasesaTe  anticipated  inrthe  num- 
bter  of  scientists,  enghieers,  and  tech- 
nicians engaged  in  pharmaceutical  ^ 
research  and  d^^loprQen^t.  In^re^s- 


.  tXXrUPATIONS  IN  THE  DltUG  In6uSTRY 

.injJ^*r«sUi£tive  government  regula- 
tions have  i;educed  the  rate  of  return 
on  ihvestment  ino'esearch  and  devel- 
opmej^^nd^  as  a  result,  drug  manu- 
fsict^nS^^T^jgBjcpecXed  to  liih it  future 
^xp^lfioKj^n  iJHIis  area.  Demand  for 
skilled  riiainienance  workers  (suc[>as' 
electri(5ians,'  machinists,  plumbe/s/ 
and  instrument  repairers)  will^be 
spurred  by  the-  need  to  service  the 
growing  ^^^^^  of  automatic  pro- 
cessing ailHRntrol  equipment.  Em- 
ployment oi  administrative'^and  cleri- 
cal-workers is  expected  to  increase 
moderately.  Demand'  for  laborers 
:ani9  many  semiskilled  plant  occupa- 
tions is  hot  expected  to  increase  sig- 
nificantly, as  more  processes  are. 
adapted  to  automatic'  equipment. 
However,  dem^ind  for  skHled 
production  workers  to  operate  the 
increasingly  sophisticated  equipment 
us^d  in  drug  manufacturing  is  ex- 
pected to  rise. 

Unlike^many  other  manufactUrin'g  ' 
^industries,  drug  industry  employment 
is  hot  highly  sensitive  to  changes  in 
economic  conditions.  Thus,  even 
during^periods  of  .high  unemplaj^, 
'ment,  worlcvis  likcJy  to  be  relatively 
stable  in  the  drug  industry.  ^ 

'  ■      ' "    ", '  " 
'  Earnings  ^nd  Working  , ' 
^  Conditions  ^ 

lEarnings  of  plant  workers  in-  the 
drug  industry  are  higher  than  the 
average  for  all  manufacturing  indus- 
tries. For  example;  irt  1976^  produc- 


tion workers  ip  the  drug  industry  av- 
eraged $5.50*ian  hour,  while  those  in 
manufacturing  as  a  whole  averaged 
$5.19  an  hour. 

According  to  a  1973  Bureau  of 
Labor  Statistics  Survey, /earnings  of 
office  employees  in  the  drug  manu- 
facturing industry"  were  68  percent 
higher  than  earnings  for  production 
workers.  Earnings  generaHy  were 
highest  in  the  North  Central  Region 
and  lowest  in  the  Souths- £mployees 
generally  received  bonuses,  vacation 
and  sick"  leave,  paid  holidays,'  life, 
health,  and  accident  insurance, 
workers'  compensation,  and  . retire- 
ment plans.  ,  * 

Na'tional  wage  datfe  are  not  avaiK 
able  for  individual  occupations  ir.  the 
dryg  industry.  However,  statements 
on  speicific  occupations,  such  as 
chemist,  pharmacist,  and  techniciin, 
found  in  other  parts  of  the  Handbook, 
will  give  general  earnrngs  informa- 
tion.      ,  W:'  ■ 

Some  employees,  work  in  plants 
that  operate  around  the  ^jlock — 3 
shifts  a  day,  7.  (jj^ays  a- week.  In  most 
plants,  workers^  receiv^extra  pay 
when  assigned  to  second  or  , third 
shifts.  Since  driig  produc^^pn  is  sub- 
ject to  littleseaspn.^1- variation,- work 
is  steady ^ 

WDrkii™HlTaitions  in  drug  plants 
are  be^ter'tnarf-^ilrmost  uther  manu- 
facturing plahts.;- Much  ejnphasis  is 
placed*  on  k&eping  equipitiSnt  and 
work  areas' cle^  becauae-gj^^ 
ger  of  contamination  6f  onigs.  Plants 
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usually  are  air'-con8itioned,  well- 
lighted,  and  qujet.  Ventilation  .  sys^ 
teifms  protect  porkers  from  dust, 
furies,  and  disagreeable  odors.  Spe- 
eiar\rec^utions  are,  ta4ceh  to  protect 
th^  rSjjMively  small  number  of  em- 
ploy«K^^7ftp-^ork  with  infectious 
cultiil^^r/d  poisonous  chemical^. 
WitlV^h^^xc^ption  of  work  per- 
formeovby^material  handlers  and 
maintenam^e  workers,  most  jobs  re- 
quire little  physical  effort.  The  fre- 
quency^ and  .severity  of  injuries  in 
drug  manufacturing  has  been  about 
half  the  averagje  for  all  rnanufacti/r- 
ing  industries.  .  ^ 

Some  of  the  industry's  procjiuction 
and    maintenance    employees  are 
members  of  labor  unions.  The  princi- 
pal uriioVis  in  the  industry  are  the  Oil, 
Chemical  and ^tomic  Workers  Inter- 
national tJnion;  the  International 
Chemical  Wo^ke^J^Jnion;  and  Unit- 
ed Steel  Workers. oSAmerica. 
^  '      '  're- 
sources of  Additional 
information  . 

For  additonal  information  about 
careers  in  drug  'manufacturing  and 
.the  industry  in  general,  write  to  4he 
personnel  departments  of  individual 
drug  manufacturing' companies  and 
to:  '        .  .  ' 

Pharmaceutical  Manufacturers  Association, 
I  lis  Fifteenth  St.  NW.,  Washington, 
"    D,C.  20005.. 


i5tCCUPATI0NS  IN  THE 
iLgCTRONICS  INDUSTRY 


.  •. '.  ■■■■ 

An  astrpmut,  a  doctor,  a  mechan? 
ic,  andnobii$ik)e88^  executive  j^lK  have 
soinetli^Iiig  ib  cbmition'; V'thbtit  elec* 
tronic  dcvices^thcy 'wtfiil^^be  unable 
,  to  do  much  of  tlicir^ork*  We  would 

^  n^ver  have  reached  the*^noon  with- 
out the  thousands  of  people  working 
in  electronics  research  and  produc* 

.  tion.  Nor  would  doctors  be  able  to 
diagnose' and  treat  many/diseases 
without  modem  electronic  machines. 
'Mechanics  use  electronic  'testing 
equipment  ,tb  locate  malfunctioning 
partSein  numerous  rtypes  of  machines 
and  engines.  Business  e)fecutives  also 
owe  a  lot  to  electronics.  Electronic 
computers,  for  example^  provide 
them* with  better  and  more  informa- 
tion, speed  up  payroll  and  building 
ptocedures,  and  reduce  the  cost  of 
their  operations.  1^ 

:      Nature  and  Lbcatioir  of  the* 
Industry! 

The  .electronips    iodustry  dates 
back  to  the  eariy  1 900 's  when  the 

p^rst  radios  were  fVoduf ed.  By  1 930, 

\the  industry  had  expanded  its  re- 
search to  include^  for  example^  th^ 
development  of  crude  teleyisipn  pic* 
tures  in  cc^lor.  It  wasn't  until  World 
War  11,  however,  ^hat-^elecUonics 
production  really  began  to  diversify.  ,/ 
Efforts  *  to  devpiop  a  w  ide ;  range  ^  of/ 
military  produats  resulted  iiji  scientif- 
ic iidvances^Uch  as  electfrbnic  juear' 
suring  and  detecting  equipment,  air 

'  flight  control  equipflient,  an^tf  the 
digital  computer.  Today,  the  industry 
produires  about^  30,000  tyj)es  of  elec- 
tronic goods.  "  t  /  > 

Th^electronicsh  industry  is  divided 
into  ifour  main  mairke^areas:  govern- 
ment' pYo(tucts,  iitdustri^  products, 
consumer  *  products,  ajid  compo- 
nents. Products  sold  to  thfc  govern- 
ment  make  up  ?  l^rge  portion  of 'elec- 
tronic sales  and  include  widely'' 

.  different  items  sii#h  as* missile;  and 


space  guidance  systems,  communica- 
tions systems,  and  other  electronic 
ggpds  used  in  medicine,  education, 
crime  detection,  and  traffic  control. 
Industrial  purcl^ses  include  comput- 
ers, radio  and  television  broadcasting 
equipment,  telecommunications 


^equipment,  electronic  office  equip-* 
ment,  and  production  control  eq^ip- 
"ment — alt  vital  to  daily  business  op- 
erations. - 

Consumer  products  are  probably . 
the  most. familiar  types  of  electronic 
products.  Every  day  thousands  of 
people  'buy  television  sets,^  radios, 
stereos,  and  calculators.  No  electron-  ' 
IC  product^.could  be  developed,  how- 
ever, without  their  main  ingredient' — 
components.  Some  of  the  most  well- 
known  components  are  K^apacitors, 
switches,  transistors,  relays,  televi- 
sion pictuc^e  tubes,  and  amplifiers. 

About  1.4  million  persons  were 
employed  in  the  development,  pro- 


Mdttelectrenict  pr^uctt  are  naembled  by  hand  with  smairtools.  toldaring  irons. 
\^  ,       Hght  waldiha  machlitas.  - 


and 
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duction,  ind  sales  of  these  products 
in  1976.  Neariy  .three-quarters  of 
them  •worked  in  plants  that  produce 
end  products  for  goyemn^|jit,  indus- 
trial, and  consumer  use.  The  rest, 
worked  in  plants  that inade  electron- 
ic components. 

Electronics  manufacturings  work-, 
ers  are  located  in  all  parts  of  the 
country,  but  the  majority  of  the  jobs 
in  1976  were  in  eight  States:  Califor- 
nia, New  Yorjc,  Illinois,  Massachu- 
setts, Pennsyivania,  Indiana,  New 
Jersey,  and  Texas.  Metropolitan 
^  areas  with  large  numbers  of  electron- 
ics manufacturing  workers  include. 
Los  Angeles,  Chicago,  New  York, 
Philadelphfa,  Newark,  Boston,  Balti- 
more, Indianapolis,  and  Dallas. 
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.  .  Occupations  in  the  Industry 

A  Wide  variety  of  jobs  exists  in  the 
electronics  manufacturing  industry. 
More  than  half  of  all  workers  are  in 
plant  jobs  that  include  production, 
maintend[nce,  transportation,  and 
service  oocupatio^s.  The  rest  are  sci- 
entists, engineers,  aitd  other  techni- 
cal yi^orkers,  and  administrative, 
clerical,  and  sales  workers. 

Professional  and  Technical  Occupa- 
tions. The  electronics  Tridustry  is  de- 
pendent on  research  and  develop- 
ment. As  a  result,  a  large  proportion 
of  its  workers  are  in  engineering,  sci- 

'  entific,  and  other  technical  ^obs.  En- 
gineers and  scientists  alone  make  up 
about  one  out  of  every  nine  electron- 
ics workers.  \ 

Scientists  in  the  electrpnics^indus- 
try  work  in  a  number  of  areas.  Many 
are  involved  in  pure  research— leam- 
ing  about  wl)y  and.  how  things  react 
the  way  they  do^  Some  apply  this  in- 

.  formation  to  develop-  processes  o^ 
products.  *£  a; 

■  Physicists  work  witj?^  solid-state 
materials.  They  may  develop^uses  for 
semiqonductbrs  and  design  integrat-^ 

.  ed  circuits!  for  satellites.  Chemists 
and  fhetaflifrgists  'work  mainly  in,  ma- 
terials preparation  and  testing,  but 
also  "^rk  in  research  ^and  develop- 
nient  o?  newl'lprocesses.  Mathefti&ti- 
cians  and  statisticians  use  computer 
models  to'  assist  engineers  an^  scieh- 


ment  .and 'computers.  Statisticians 
also  are  employed  in  quality  control, 
production  scheduling,  and  sales 
analysis  ;and  planning. 

'Engineers  use  their  knowledge  of 
math^jfitics  and  science  to  develop 
new  p^Sducts,  processes,  procedures; 
or  systems  to  solve  problems.  Eiectri- 
'cal  and  electronics  engineers,  the 
largest  group  o^  engineiers  in  the  in- 
dustry, work  on  research  artd  devel- 
opment, production,  and  ijuality  con- 
trol problems.  Most  of  t^hese 
engineers  are  highly  specialized  and 
may  work  in  a  specific  area  such  as 
the  design  and  implementation  of 
solid-statie  circuitry  in  radar,  comput- 
ers, and  calculators. 

Mechanical  engineers  help  devel- 
*  op* new  products,  tools,  and  equip- 
ment by  setting  requirements  for  the,' 
strength  of*  materials  and  designs. 
They  may,  for  exarriple,  develop  cal- 
culators and-television  antennas.  In- 
dustrial engineers,  determine  the 
most  efficient. methods  to  produce 
these  pfoductst  They  evaluate  plant 
layout,  machinery,  and  the  number 
and  type  of  personnel  utilized  in  the 
plant,  and  n{aHe  suggestions  to  lower 
cost  and  increase  production. 

Chemical,  metallurgical,  and  ^ie- 
ramic  engineers  also  work  for  elec- 
tronics companies.  Chemical  engi- 
neers may  design  chemical  plants 
and  processes  while  metallurgical  en- 
gineers determine  the  most  ^efficient 
way  to  use  metals  in  the  c^mparty's 
products. 

Industrial  designers  design  the  ex- 
teriors of  electronic  products.  When 
designing  a  television  set,  for  exam- 
ple, they  must  insure  that  all  compo- 
nents fit,  that  the  set  is  easy  to  use 
and  repair,  atid  that  it  is  attractive 
enough  to  compete  with  t)thers  on 
the  market.  » 

Technicians— such  as  electronics 
technicians,  drafters,  ^Engineering 
aides,  labclgtitory  technicians,  and 
matheniatical  assistants— mak^ ,  up 
about  1  olit  of'every  20  eledtri^jcs 
manufactuVing'  workers.  Many  elec- 
tronici^s^ahnicians^help  .engii\eejrs 
design  ana  build  experimenlal  mXxi- 
els.,They  also  set  ujf  and  repairjelec- 
tronic  equipmeniifor  customers.  Oth- 
"  er  electronics  technicians  66 


tists  on". complex  mathematical' arid  .cqn^plex  jnspection  ,and  assembly 
s^^tiitical  problema^spediillv ^^^^^  Drafters  prepare,  detailed 

desicn  of.  militarv/and  spkceiequip- 
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cjrawings.from  sketches  or  specifica- 


mons  furnished  by  engineers  that 
show  the  exact  dimensions  of  the  en-  ^ 
tire  object  and  its  parts.*  \  . 

Engineeririg  aides  assist  (engineers 
by  making  calculations,  sketches, 
and  drawings,  anci  testing  electronic 
components  and  systems.  Laboratory 
technicians  hejp  ph/sicists,  cjj^mists, 
'and ^ngiaeers  in. laboratory  analyses 
and  experiments. Mathematical  as-v 
^istants  follow  procedures  outlined 
by  mathematicians  to  solve  prob- 
lems' They  also  operate  test  equip- 
ment to  develop  computers  and  oth- 
er electronic  products. 

Technical. writeirs  prepare  training 
and  technical  manuals  that  describe 
the  operation  and  maintenance  of 
electronic  equipment.  They  also  pre- 
pare catalogs, .product  literature,  and«^^ 
contract  proposals.  Technical  illys- 
tcatQrs  'draw-  pictures  of  electronic 
equipment  for  technical  publications 
and  sales  literature. 

,  Administrative,  Clerical^  and  Related 
Occupations.  About  one^out  of  four 
vvorkers  in  electronics  manufacturing? 
has  an  administrative  or  other  office 
job.  A^lministrative  workers  include 
pui&hasvig  agents,  sales  executives, 
personnel    specialists,  advertising 
workers,  and  market  nesearchers. 
Secretaries,  typists,  and  business  ma-  * 
chine  operators  are  among  the  thou-  ^ 
sands  of  other  office  wqrkers  eni-v 
ployed  by  Electronics  firms.  A 

'  growfng  proportion  of  tW^e*  office 
workers  operate  computers.  < 

Plant  Occupations.  About  half  of 
electronics  manufacturing  employ-  - 
ees  work  in  pilanC operations:  assem- 
bly, capacitor  and  coil  winding,  in- 
specting, machining,  fabricating, 
processing,  and  maintenance. 

Assembly  Occujyations  (D'.O.T. 
729.«84i  720.88.4,  726.78/1  and 
.884).  Assemblers,  mos{jpf  whom  are 
semiskilled  workers,  make  up  the^ 
largestf  group  of  emploi^ees.  Most  ^dV. 
products  are  assembled  by  hand  with 
small  tools,  soldering  irons;  and-lijght 
welding  machines.  Assembler?'  use 
diagrams'  to  guide  their  work.  Sojne 
.  assembly  is  done  by  following  in- 
structions presented  on  color  sfides 
4nd  "tape  recordings.  Color  slide  pro- 
jectors  flash  a  picture  of  an  assembly 
sequence  on  a  sQreen,^while  the  as- 


About  half  off  oltfctronics  manuf adturln^  omployoos  work  In  plant  occupations. 


sembler  listens  to  rei^orded  direc-  ' 
tipns.    .  - 

I^cisipn  assemblersF  and  electron- . 
ics  technicians  install  conipOnents 

^  iind  subassemblies  in  c5mplex  prod-' 
iicts  such  as  missiles.  They  also  hdp 
'make  experimental  models.  Most  of 
these  w^orkeis  are  employed  in  the 

...Xnanufacture  of  military  and  industri- 
aTelectronic  equipment. 

Machines  are  used  in^some  asseni- 
Wy  work.  For  e^camplerin  putting  to-  ^ 
getfier^jrcuitboards,  automatic  ma- 
chines .ofteir^are  used  to;jM|Mion  i 
components,  on  boards  anc^^^lder  / 
connections.  Here  the  aS^mBlers 
work  as  miachine  opdratbrs;  oir  Ipad^ 
ers.  Most  components  are  put  togeth^ 
er  by  niachines/since  their  assembly 
involra^  simple  and  repetitive  opera- 
tions. Even  some  typ^  of  miniatur- 
ized semiconductors  and  other  com- 
ponent, made  .with  j^al^-Vs  small 
c^nbugh  to  pass  through  a  needle's 
ey£,  are  assembled  by  machihe^. 

Hand  assembly  is  needed  for  ^me 
items,  such  as  receiving  ^bes  and 
some  types  of  resistors  and  dipdes! ' 
Hand  asse^blei^  may  perfpmvpnly  a 
single  ^  operation  components/ 
move  down. the '.pKoduction  lin^  but  ^ 
some  put  tpi^ether  complete  compo-  . 
rients.  Uny  ^ggtits  often  are  assembled 


under  magnifying  lenses  or  micro- 
scopesi^recisioa  welding  equipment 
may  be  Used  to  yffild  connections  in 
'microminiature  conriponents  and  cir- 
cuit assemblies.     '  ^ 

Machining  Occupations.  Machining 
workers  are  needed  in  jnPst  electron- 
ics man^cturing  plants,  particularty 
for.  military*  space,  and  industrial 
products.  Machine-tool  operatoygs' 
and  machinists  p^ke  precise  tnetal 
parts^  Toolmaker^'^nstruct  and  re- 
pair jigs  and  fixtures^ttiat  hold  metal 
while  it  is  being -stamped,  shaped,  or 
drilled.  Diemakers  build  metal  forms 
(dies)  used  in  stamping  and  forging 
metal..  , 

Fabricating  Occupations.^  Fabricating 
workers  are  employed  in  many  elec- 
tronics manufacturing  plants,  but 
most  are  in  plants  that  mai^e  industri- 
al prbducts.^  Sheet-metal  workers 
make  frames,  chassis,  and  cabinets.^ 
Giais'  blowers  ^nd  gjiass  lathe  opera-" 
tonn^D^O.T.  6.74:782)  make^  tubes 
fpr^^expierimentatibn  and  develop- 
ment work.*    -    7  if 

In  electron  tube  manufacturing, 
^p)ecial  fabricating  wofkers  are  em- 
ployed. Fpr  example,  gri4  lathe!  op^ 
erajdrs  (D.O.l^.  725.884>  wind  fine 
wire  around  t^o  heavy  parallel  Wires  - 
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to  make  grids  (devices  in  tubes  that 
control  the  flow  of  electrons).  Otiier 
fabricating  workers  include  coil 
winders  (D.O.T,  724.78  l  and  .884), 
crystfll  grinders  and  finishers  (D.O.T. 
726.884),  and^ punch  press  operators 
(D.O.T.  617.885). 

Processing  Occupations.  Many  elec- 
tronics" yorkers  process  or  prepare 
pam_for  assembly.  Elect rbj^laters  dnd 
tinners  (D.O.T.  501.885)  coat  parts 
•with  ometal;  anbdizers  (D.O.T.  - 
501.782)  treat  these  parts  in  electro- 
:lytic  and  ch^rAical  baths^  to  ^pr^yent 
corrosion.  Other  processing  workers  , 
also  coat  electronic  components  with 
waxes,  oils,  plastics,  dr  oiher  materia* 
^s.  Some  operat^  machines  that  en-^ 
\  ca^  microminiatygfe^pPmponents  in 
plastic^  Silk  screS^ginters  (p.O.T. 
72^.887)  print,  patterns  on  circuit^!" 
boards  and*  on  parts  of  eloittronic* 
con)px>n€hts.  Etching  equipment  op- 
erators  tO.O.'t.' i90.SS5)  do  chemi-^ 
cal  etcHring  <^f  copper  on^circiiit 
boards.    .    '     \  >r 

Operators'of  irtfrqred  ovens  and  hy- 
drogen furnaces  (lyX^IY.  590.885)  re- 
mpye.  moisture  and  foreign  deposits 
frorfr^ramiQ,  metal,  tod  glass  parts. 
In  tube  "rnaitufacturing,  exhaust  pp- 
erat&rs^D.q.n:.  725^SM)^d  sealers 
(D.O.T.  692;885)  opferat«  gas  flame 
machines  jthat  clear  tubeis  of  impuri- 
ties,-exhaust  the  gas,  and  se£d  the 
tubes.  '  ' 

Inspection,  Occupations,  Inspection"*, 
begins  when  raw  materials  eriter^iy^  ^ 
plant  and  continues  through  marilr-i^,-.. 

^  facturing.  Some  inspection  fobs  ref-V^^ 
quire  electronics  technician^  whol  ,^ 

'  have  years  of  experience.  These  jobs  ^  v 
are  opmmonly  foUnd  in  complex  pro»!'p  !^^^ 
ductiDn  work  such  a^  the  manuf^-^  " 
ture  W  computers  and  spac^cfaftiSl^vJ 
Most  inspectors,  however,  do  not 
need  extensiv^  technical  training.  ^ 
Sdme  inspector^'  check  in^ming  - 
parts  and  components  suppli^^  By 
other  nrms.  They  inay  hav^  job  iitles  .  7 
that  indicate  the  wor<k  they  do,  such ; 
as  incoihing  materials  inspector  or 

^  plating  inspector.  "  ,  .'  S 

During  mamufacturinc,  Compo-  • 
nents'ar^  either  checked  imiuaJU  by 
workers  usi%  test  meters  or  rbuted 
mechanically  ;^rough  automatic  test 

'equipmentVAhhpugh  'ni^y  of  thej 
>^rkers  siniply  are  called  te»t(£i^. 
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-  Others  have  job  titles  that  reflect  the 
type  of  components  they  inspecf, 
such  as  transformer-tester  or  coil- 
tester.  Some  automatic  equipment 
can  check  components,  produce  a 
punched  tape  of  the  results,  and  sort 
the  components" into  batches  for 
shipping.  Workers  who  feed  or  moni- 
tor automatic  equipment  often  are 
called  test-set  operators  or  testing- 
machine  operators. 

Electronic  assembly  inspectors 
(D.O.T.-  722.281)  examine  assem- 
bled products'  to^make  certain  that 
they  conform  to  blueprints  and  speci- 
fications. iHiey^inspe^t  wiring,  eleo- 
tH<:^l  connectionsr  and  other  critical' 
items,  to  make  surf -^v;^ijthing  will 

work  properly.  \: 

*  .        '   '  ' 

Maintenance     (Occupations.  Many 
workers  repair  and  maintain  machin-  ^ 

'  ery  and  equipment.  Skilled  electri- 
cians are  responsible  for  the  proper 
operation  of  electrical  equipment; 
machine  and  equipment  repairers 
make  mechanical  repairs;  mainte-^ 
nance  machinists  and  welders  build 
and  repair  equipment  and  fixtures. 
Air-conditioning  arfd  refrigeration 
mechanics  Work  in  air-conditioned 
plants  that  have  spfecial  refrigerated 
'  and  dust  free  rooms  to  protect  sensi-  - 
tive  parts.  Painters,  plumbers,  pipe- 
fitters,,  carpenters,  and  sheet-metal 
workers^  also  are  employ^  in  elec- 
trofiics  iplanls. 
■  ■  -    '■  ^\ 

Other  Plant  ^Occupations.  Many 
workers  nxove^aiui  handle  materials. 
Forklift  operators  sjack  crates  in 
Warehouses,  and  Icmd  and  unload 
trucks  and  boxcars.  Truckdrivers 
move  fceight,  outside  the  plant.  The^ 
in4ustw  also  employs  guards  and 
Janitois.  ^  . 

(PfWled  discussB&ins  of  profes- 
stonalV>' wfchnical,  mechanical,  and. 
other  occAipations/foi/nd  not  oply  in 
electronics  manufacturing  plants,  but 
also  in  pth^er  industries,  are  presented 
elsewhere  in  the  Handbook  in  sec- 
tions covering  the  individual  occupa- 

'  tions.)       '  \  c 

; ..  TraJnrng,  Otfi^r  Quallficatrons, 
and  Advancement 


Training  w^fremcilts  fot  jobs  in  ^ 
'  electfopiCs    martUfacturihg    plants  . 
•rang^Tiarn  a  few  Hours  of  on->the-job 
training  tir  years  of  specialized  prep- 
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aration.  Beginning  engineering  jobs 
usually  are  filled  by  recent  college 
graduates,  but  some  F>ositions  call  for 
advanced  degrees.  A  small  number 
of  workers  without  college  degrees, 
however,  are  upgracied  to  profession- 
al engineering  classifications  from 
occupations  such  as  engineering 
assistant  and  elec^onics  technician. 
Workers  who  become  engineers  in 
this  way  usually  take  advanced  elec- 
tronics courses  in  night.school  or  in 
other  training  programs.  To  keep^up 
with  new  developments  and'tojqu^al- 
ify  for  promotion,'  professional  and 
technical  personnel  obtain  dfn^itional 
training,  read  technical  publications, 
and  attend  lectures  and,  technical 
demonstrations.  - 

Almost  all  mathemaff^ians^  P^jy^j". 
cipts,  and  other  scientists  cni^tQy0^ 
in  electronics  manufacturing  have 
College  degrees;  most  have  advanced^ 
degrees.  ,  ■■  y; 

Technicians  generally  need  . 
cialized  training  to  qualify  for  th^-. 
jobs.  Most  electronics  technician&at- 
terfd  eitlier.a  public;  private, ^6r 
Armed  Forces  technical  school.' 
Some  cdrriplete  1  or  2  years  of  col- 
lege' in  a  scientific  or  engineering 
fLgJd,  and  some  receive  training' 
,  tnrough  U  3-  or  4-year  apprenticbship  ^ 
program.  High  scliQol  graduates  who, 
have *l^d  courses  in  mathematics-and  ^ 
science^  are  preferred  for  apprentice- 
ship programs. 

Some -workers  advance  to  elec- 
tronics technician  positions  from 
jobs  such  .as  tester  or  laboratory 
assistant.  A  relatively  small  nurnbeir*. 
of  plantworkers  become  tephnicians. 
Opportunities  for  acb^ancement  are 
improved  by  taijtirt^"c6^rsefi^cithe£  in 
comj^n^-oge/ated  classfi^,  ti^lit 
school,  junior  i>gl)ege,  or  tebhnioal 
school,  or  by  goi^ie^s^  *  \  '' 

Electronic?' t^chixiclftffs  fjS^d  good 
color"  vision, 'Jnanual  ''di^xterity,  and 
^ood  eye-hand  coordination.  Some; 
technicians  who  test  radio  transmit- 
ting equipmeijj  must  hold^  licenses 
from  th^  peSefal  Communication^ 
Commission  as  |irst-  or  second-cl^^s;^ . 
comrnercial  rac||p-telephpne  opera- 
tors. . 

Drafters  usually  take  ^cpuijses  in 
dirafting   at   a   trade-  J^f  5^fiChi>icaL 
school; ^few  have  completed  ia  3-  or ; 
4-year  apprenticeship^  Under  anpirJ- 
formal  a^rrangdment  with  their  enx- 


ptoyers,  some  qualify  for  both  on- 
the-job  training  and  part-time 
schooling.  Because  many  drafters  in 
this  industry  must  understand  the  ba- 
sic principles  of  electronic  circuits, 
they  should  study  bs^lc  electronic 
theory.  - 

Technical  writers  must  h^ive  a  flair 
for  writing  and  usuaHy-are  ^required 
to  have  some  technical  training.  Em- 
ployers prefer  to  hire  those  who  have 
had  some  technical  institute  or  col- 
lege training  in  science  or  engineer- 
ing. Many,  however,  have  college  de- 
grees in  English  or  journalism  and 
receive  their  technical  training  on 
the  job  and  b|^*attending  company- 
operated  evening  classes.  Technical 
illiisfrators  usually  ifcve  attended  art 
or  design  schools. 

'Wany  tool  and  diemak^rs,  machin- 
ists, e^^ctrieians,  and  fether  craft 
workers  Ifefam  their  trades  by(com-^ 
;  pletLrig  a  5->ea%api«ienticeship; 
\others^rS  ungraded  .fronk  helpers' 

j<*s.     .    .  ^ :        • . , 

Formal  training  is^ot  necessary*^ 
for  workers  entering  ff^t  jo^s,  but  a 
high^school  diploma  or  its  equivalent 
is  sometimes  required.  Job  applicants 
•  ipay  have  to  pass  aptitude  t^sts  and 
demonstrate  skill  for  particular  types 
.  of  work.  A  short  period  of  on-the-job 
training  generally  is  provided  for  in- 
experienced,  workers;  Assemblers, 
'^teitens,  and  inspectors  need  good  vi- 
sion, good  color  perception,  manual 
dextprityv  and  patience.' 

Requirements  for  administrative 
an4  Other  .office  jobs  Ae^similarfiq 
those  in  'bther  industries*.  Some  be*v 
ginning  administrative  jobs  are  open 
^only  to  college  graduates  with  de- 
\  grees  in  business  administration,  law, 
accoun!ing^?m  engineering.  For  cleri- 
,  cal  job^»mpJo^e^  usually  prefer 
"  h^  ^ch^graduates^ith  training  iii 
r.stenj^raphV,  typing,  bookkeeping, 
and  office  machines.*       .  ■■  ■  \  *** 

Employment  Outlook 

Employment  growth  patterns  will 
vaty  among  the  diffefent^sectoKS  of« 
jthe  industry.*  While  employment  in 
^somaareas  is.^fJ^ected  ^  grow  faster 
ftian  'the  "  avei^g5  fonf^H  ihdust ties 
through  the  jpid-l^8&i^^ 
in  other  3fc^^'^  ^'  ""  '  *        —  w--, 

slowly  ^^^jf^^fl^^BSffr^^^^^"-^^ 
. tron . to  |he.fttfn^^ltine  from  em-' 
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;  ployment  growth,  large  numbers  of 
^jbpenings  will  arise  in  all  areas  as  exr 
perienced  Avorkeps  retire,  die,  or  take 
jobs  in  other  industries. 

Production  .of  industrial  electronic 
products  will  increase  as  bilsihess  ex- 
ecutives buy  more  computers  and< 
other  ele^ttonic  equipment  td  auto- 
mate paper  work  and  production 
processes.  Business  spending  for 
electronic  communication  and  test- 
iiA|equipment  also  will  grow.  AN 
yPHui  the  demand  for  television  re'- 
cetvers,  vid^o  tape  recorders,  stereo 
systems,  calculators,  and  two-way 
car  radios  will  ri^  as  population  and 
person&l  incomes*  grow^  the  increas- 
mg  level  of  imports  may  adversely 
a^ect  production.  As  a  result,  eil^- 
ploymeiy  in  this  industry  may  de- 
.  cline.  Government  purchases  for  de- 
fense will  continue  to  account  for  a 
large  proportion  of  electronics 

•  mal^facturihg  output.  An  increasing 
share  of  government' p^rchascfs,  how- 
ever, is  likely  td  be  for  electronic 
equipment^^^d  in  medicine,  energy 

'  conservation,  edupatibn,  and  pollu- 
tion abatement.  . 

Employment  in  the  electronics  in-J* 
.^dustry  may  fluctuate'  from  year  to 
because  of  changes  in  econom- 
^•1cl;activity  and  defense  spepding.  As  a 
resuh,  job  openings  maybe  plentiful 
in  some  years,  scarce  in  otl^ers. 

VThe  rates  of  employment  grpwth 
also  will  vary  among  occupational 
groups  anci  individual  occa^atio|is. 

*  Fo»  example,  empl9yment  of  .skilled* 
maintenance  workers  and  ^rvjce' 
technicians,  is  expected  to  ris^  at  a 
more^rapid  rate  than  total  eAiploy- 
ment  because  of  the.  need  to  repair 
the  increasing  ambilnts  of  complex 
machinery  Used  to  pr6duce  goods,  or 
sold  to  jc^sumers.  On  the  dOther 
.hancf;  employment  of  assemblers 
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probably  will  rise  at  a  slower  rate  '  '       ^  Production 

because  of  the  growing  mechaniza-  worke^^ 
tion  and  automation  of  assembly-line  average 
operations.  '  ''T'^ 

Employment  of  ^engineers,  scien-  ' 
tists,  and  technicians  is  expected  to 

increase  faster  than  total  employ-    "  All  manufecunng  mdus.nes.  ..  $5.19- 
ment,  because  of  continued  high  ex-  .ketronics  manufacturing 

penditures  for  research  and  develop-  industries- 
ment  and  the  martufacture  of  more         Government  and  industrial 

complex  products.  Among  profes-  electronics  end  products   6.45 

sional  and  technical  workers,  the  lladio  and  television  receiving 

greatest  demand  will  be  for  eqgi-  sets,  and  phonographs  4.51 

neers,  particularly  those  who  ha^Va  Electron  tulxs...,..-   5.22 

background  in  certain /specialized  Semiconductors  ai^d  other 

fields,  such  as  quantuffi  mechanics.  componen<^exc^ubcs^.     3,97  , 

solid-state  circuitry,  product 'desijgn.  .  "■  '  — 

and  industrial  engineering.  Many  op-  occupations  is  not  strenuous  but  as- 
portunities  also  will  be  available  for  sembly-line  ^obs  may  be  monolo- 
engineers  in  sales  departments  be- 

cause  the  industry's  products  will  re-  '"jury   ^^^^  electronics 

quire  sales  personnel  with  highly  .  manufacturing  has  been  far  befow 
technical  backgrounds.  The  deniand/-«»JS^  average  in  manufacturing  as  a 
for  mathematicians  and  physVoist/  whole,  and  injuries  usually  have  been 
will  be  particularly  good  becausfaW  severe. 

expanding  research  in  computer  and"  Many  workers  in  electronics 
la^r  technology.  *  manufacturing  are  union  members. 

The  principal  uni^iftis  are  the  Interna- 
_      ,  J  tional  Union  of  Electrical.  Radio  and 

Earnings  and  Working  Machine  Workers;  International 

■         ^     vonaitions  Brotherhood  of  Electrical  Workers; 

AS  shown  in  the  accompanying  ta-    International  Association  of  Machin- 
ble.  in'  1 976  eJectronics  production     'sts  -and  Aerospace  Workers;  and  the 
workers  wh6  made  products  fo^ gov-    United  Electrical,  Radio  and  Ma- 
emment  and  industfial  use  had  Jiigh-.    ^hine  Workers  of  America  (Ind. ). 
er  average  hourly  earnings  than  pro-  ■ 

duction  workers  in  manufacturing  ^  Sources  of  AddltlonAl 

a  whole.  Those  making  oth^r  efe^  information 
tronic  products,  however,  made  less       Information  about  careers-^  this 
than  .the  a^/erage  for  all  manufactur-  ^  ^^^j ^  obtained  from  the  public 

ing  industries.  relations  departments  of  electronics 

Working  conditions  in  electroni^^j^^f^^^jring  companies,  the 
manufacturing  compare  f^yora^^Libns  .previously  listed,  and  from: 
with  those  in  other  industries.  PlaSMHg  .  .     .^^^  ^ 

.  „  „      ;  ^    .      *     V    ^j4ji»%lectronic  Industnes  Association,  2001  Eye 

usuaUy  are  well-lighted.^  cleari.  ari^S^    st.  nw..  Washingion,  D.O20006. 
quiet.  {4any  plants  are  relativer^^ 
new.  and  are  located  in  suburban  and 
semirural  arpasiAThe' work  irTTTlG^    •  <, 
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•    OCCUPATIONS  IN  FOUNDRIES 
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MeU^ll)''  castings  produced  by 
fou^ry^^ivorkers-^e  essential  pai 
of  thousands  of  products  rangin; 
from  missiles  tO'  cooking  utensils. 
The  strength  of  metal  that  has  been 
cast  fnakes  it  -suitable  for  many 
household  and  industrial  items,  and 
the  development  of  improved  ^lloys,, 
or  combinations  of  metals,  has  wid- 
enisd  the  rslnge  of  products  made  by 
casting.  3$  ■ 

In  1976,  about  300,000  people 
worked  in  the  foundry  industry  pro- 
ducing bath  tubs,  tubing,  plumbing 
fixtures,  and  thousands  of  other 
products.  Thousands  of  other  work- 
ers were  employed-in  the  foundry  de- 
b  partments  of  other  industries  |hat 
make  castings  to  use  in  their  final 
product,  such  as  crank  shafts  and  en- 
gine blocks  for  automobiles  and 
compre^rs  fof  ref rigei|iJors.  , 

Casting  is  a  methoff'of  forming 
'  m^tal  into  intricsite  shapes.  To  ^cast 
^metal,  a  inold  i^cr^ated  that  has  a 
cavfty^  exactly  shaped  hke  the  object 
to  be  produced.  Molten,  metal,  usual- 
ly iron,  is  poured  into  the  ipold  where 
it  cools  and  solidifies.  >  ' 

feature  and  Location  of  the 
Foundry  Industry ' 

!  Mearly  three-fourths  of  ^  the 
"foundry  industry >  efnployees  work 
in  iron  and  steel  foundries.  The  re- 
mainder wotk  in  pISsints  that  cast  non- 
ferrous  tnetals,  such  as  aluminum, 
bronze,  and  zinc.  Eoundfies  usually 

.  sl^ecialize  iij.  aTSS^iftd  number 
metals,  because  different  methods.; 
and  equipn^t  are  ne;ed^d  to  melt 
and  cast  different  alloys.  '  <  * 
*  There  are  six* principal  tne^thods  of 
icastii^,  each  named  for  the  type  of' 
mold  used^  Irf*  the  most ,  common 
method,  green-sand  moldti^g,  a  spje- 
cial  sajid  is  packed-ground  a  pattern 
in  a  boxlike  cont£liner  called  a  f1ask« 

'  The  pgittern  is  w^thdraVirn  and  ij^lten 
metal  is  poured  in^Oo^hc  niold  cavity 
t(>*.|prm  the  desired  shape. ^Becsuise 


sand  molds  can  be  used  only  once,  a 
econd  method,  called  permanent 
olding,  was  developed  which  em- 
ploys a  metal  mold  that  can  be  used 
many  times.  Permanent  molding  is 
used  chiefly  for  casting  nonferrous 
metals. 

v  - 

Precision  investrnent  casting,  a 
third  .'method  (often  called  the  lost 
wax  process),  uses  ceramic  molds.  A 
v^x  or  plastic  pattern  is  coated  with 
clay;  after  the  coating  hardens,  the 
wax  or  plastic  is  melted  and*  drained 
so  that  a  mold  cavity  is.  left.  Unlike 


the  first  two  methods,  castings  pro- 
duced from  these  molds  are  precise 
and  require  little  finishing. 

Shell  molding,  a  fourtli  prq 
becoming  increasingly  impor 
cause  castings  produced  f 
molds  ooly  are  precif 
have  a  smooth  surface  tfii 
almost  no  finishing.  In  this 
heated  metal  pattern  is  covered  with 
a  mixture  of  sand  and  resin.  The  sand 
forms  a  thin  shell  mold  that,  once 
hardened,  is  peeled  from  the  pattern. 

Diecasting,  a  fifth  process,  is  done 
mostly  by  machines.  Dies  are  in^P^s- 
sions  that  are  carved  by  macl^es 
into  metal  blocks  or  plates.  Molten 
metal  is  forced  under  high  pressure 
into  dies  from  whic|^  the  castings  are 
later  automatically' ejected  or  re- 
moved by  hand.  « 
'  A  sixth  method,  centrifugal  cast- 
ing, is  i^'d  to  make  pipe  and  other 
produote  that  have  cylindrical  cav- 


'  '  \  '      *     Sup«rvl»o*r  Inspects. eorat. 
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ities.  In  this  process,  molten  metal  is 
;  poured  into  a  mold  that  is  spinning  at 
.  a  very  high  soeed.  The  spinning  mo- 
tion forces  the^Bletal  against  the  ^alls 
of  the  mpid  where  it  then  hardens. 

Most  foundries  are  small.  More 
than  90  percent  employ  fewer*  than 
.  '^^250  i^orkers,  although  several  of  the 
largest  employ  more   than  5,000 
workers.  * 

*Small  foundries  generally  produce 
a  variety  of  castings  in  small  quanti- 
ti^.  They  employ  hand  ^nd  machine 
molders  and  corema)cers  (the  key 
foundi^  occupations)  and  a  substan- 
tial number  of  unskilled  laborers. 
Large  foundries  often  are  highly 
mechanized  and  produce  great  t)uan- 
tities  of  identical  castings.  These^ 
«hops  employ  relatively  few  unsjcilled 
laborers  becahse  cranes,  conveyors\ 
^ahd  other  types  of  equipment  replace  - 
manual  labor  in  the  moving  of  mate-, 
.ijals,  molds,  and.  castings.  Sii^ce 
much  of  the  castiiig  in  large  shops  is 
mechanized,  thjB»y  also  employ  pro- 
portionatel-y  fewer  skilled  molders 
and  coremakers  than  small  shops. 
'  However,  many  skilled  maintenance 
workers,  such  as  millwrights  and 
electricians,  are  employed  to  t^U'^vice 
and  repair  the  large  amount  of  ^ma- 
chinery ./^^ 

Though  foundries  are  .located  in 
mapy  areas,  jobs  are  concentrated  in 
States  that  have  considerable  metal- 
working  activity,  siph  as  in  Michi-  * 
gan,  Ohio,  Pennsylvania,  Illinois,  In- 
diana, and  j^isconsin. 

Foundry  Occupations 


EmployMS  placing  cores  Into  molds. 


Most  of  the  industry  *9  ^00,000  em- 
ployees in  1976  were  plant  workers. 


tical  castings  are  to  ^be  made,  ma- 
chines may  be  used  to  make  the^ 
'  \  molds  at  a  faster  speed  than  is  possi-^ 
ble  by  hand.  The  operator  of  this 
equipment  l^^called  a  machine^niolder 
(D.O.t.  5  r8,782).  - 

A  cpKf maker  (D.O.T.  518.381  and 


^JHustrate^niore  clearly  the  duties  ^^885)  sand  into  cores  (bodies 

of  t^  workers,  a  ,brief  description  ^y^  '^^  ^^^^  ^p^^^^  :^  ^ 

castings).  Core-oven  tendefs  (D.Q.T. 
5  1 8.885  ).bake  most  cores  in  ovens  to  - 
harc^^n  anc|$sUengtHen  them  so  th'at; 
theyi:ai^  be^phdled  without  freak- 
ing. When  a^sufficient  number  of' 
cores  ar^assembled,  they  are  placed 
in  tlie  nrolds  by  core  setters  (U.O.T. 
5  1 8.884y  or  molders^.Now  the  molds 
are'r^ady  fprjhe  molten  metal. 


o^UlSfflbs  involved  in  the  most  com 
mon  casting  process^-sand  mold- 
,  ing — follows: 

After  "jtf^e  casting  is  designed,  a 
pattertmaker.  (D.O.T.  600.280  ^d 
.661.2810,  fojiowing  the  design  bluer- 
print,  make&ja  wood  or  metal  pattern 
in  the  shape  of  the  casting.  Next;  :a 
'  haAd  ntQlder  CD.(0*.T.  ya^*3 8:1)^ 
makes  ^rid  molds  by  pi^ckmg  aod ' 
ramming  sand,  ^c»ciaityv.p^t pared  by 
,  a^  sand  mixer  ( DCT^'  '5 79,f  8 2 ) 
>»around  the  pdiitorn..A*rrrqlder*s  helper 
"fto.O J.  5«  9 . 8  8  7  fillyy^ist.  inf  t|iese 
operiSso^s.  Jf  large  rfum  bersjf  of  iden4 


fied,  a  ^hakeout  worker  (D.Q.T  ' 
519.8870  removes  them  from 'tl^pe  ' 
saMd  and  ^ends  thefti  to  the  cleaning  , 
pjid  Hnishing department;  ' 

Dirty  and  rdi^h  surfaces  offcast-* 
ings.  are  eleaffpd  and  smoothed.  A 
shotblaster  (p.O.T.  503.887)  oper- 
ates- a  machine  that  cleans  large  cast- 
ings by  blasting  them  with  air  mixed 
with  metal  shot  or  grit.  Smaller  cast- 
ings may  be  smoothed  by  tum(>li^g. 
In  this  process, ^t he  castings',  "together 
with  sand  ojr  another  abrasive  matefi-^  ' 
al,  ai%  placed  in  a  barre^  that  is  rotat- 
ed at  high  speed.  The- persbn  whq^^ 
controls^thebarrel^^alled  a  tumbler 
operator  (t^O.T.  J§*9.885^i  ^^P^-\.. 
Jblasters'  angf  tumtHer  operators  may 


A  furnat/e  ,0 p^rg ror  ( D:0.;R5rjJjalso  operal^tk(hi^9hme  that  both 
5l^:j^78;2)  controls  the  furnace"  tWk  \'tumbles,  ar^  the  castin^s.^A 


9  "w,  ,  '  ■   

Vm^ts  .  the 'metal  whic,h  a  poi^ref'^^^ipi^9¥^*l: 

(D?6.T.  5f4.»84)  lets' 


^    ,       . .      ^  ^ .  PT.  $Q9^S  84  V  an d 
iuvu.i.  oi4.»»4r  iets  flow  info'  gVind^r  (p(it).T.  809.|Bpj.us£^ p        -.1  •  v 
mold's.  Whehjh^  cistings  have  solidi-    niatic  chiselsySpov^r  a^sl^e  whfeeft. 

-^^e?:;;;.^:!:-..  -  .^i'l^:'-  'J.J' v-...  /■^^i' 
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Qrind«rs  finishing  hustings. 


powersaws,  .and  handtools,  such  as 
chisels  and  files,  to  remove  excess 
'    metal  and  to  finish  the  castings.  _ 
Castings  frequently  are  heat-treat- 
*  ed  in  furnaces  to  strengthen  the  met- 

"  afl;  a  heat  ireuier^  or  annealer  (D;O.T. 
50^.78^),  operates  t^ese  furnaces. 
Before  the  C43tings  /kre  packed  for 
shipment,  a  casting  axipector  (D.O.T. 
514.^7)  checks  tKm  to  make  sure 
they  are  structurally  sound  and  meet 
specifications.  Often,  the  inspection 
involves  X-rayIng  the  casting  \o 
;check  for  separations  in  the  metal. 

-Maay  *foundry  workers  are  em- 
ployed in  occupations  that  are  com- 

-  mon  to^otfl^r  industries.  For  exam- 
pie;;^^  main  ten  ant:e  mecha<nics, 
machinists,  carpenters,  and  mill-* 
Wrights  maintain  and  repair  foundry 
equipment.  Ci'ane  and  derric)^  opera- 

Itors  and  truckdrivers  nfove  materials 
frpm  place  .tlb^lace.*  Machine-  tooh 
^erators^finish  coastings.  Foundries 
a|iD,'eihploy4!^usahds  of  workers  in 
unskilled  jo  bs^ch''as  g^#4i|^ janitor, 

^and  {iborej;.^      ^  ^ 
V  About  0^<-8lxth  of  ijl  foundry^: 

..workers  areiiem ployed  in  profession-^ 
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al,  technical,  administrative,  clerical, 
and  sales  occupations.  Of  these  per- 
sonnel! the  largest  number  are  cleri- 
cal workers,  such  as  secretaries,  typ- 
ists, and  accounting  clerks. 

Foundries  employ  engineers  and 
:  metallurgists  to  do  research,  design 
machinery  and  plant  layout,  develop 
Jmproved  alloys,  control  the  quiality 
of  castings,  and  supervisee  plant  bp- 
ei-ations  and  maintenance.  In  recent 
years,  many  of  these  workers  have 
been  hired  to  sell  castings  and  to,  as- 
sist customers  in  designing  cast  part«C 
Most  foundry  technicians  are  con- 
cerned with  quality  control.  FOr  ex- 
ample, they  may  test  molding  and 
coremaking  sand, ^ake  chemical 
analyses  of  metal,  and  operate^  ma- 
chines'that  test  the  strength  and 
hardness  of  castings.  Admini^rative 
•Workers  employed  in  ?&lindries  in«^ 
elude  office  managers,  personnel 
workers,  purchasing  agents,  and 
pl&n*t  managers.        «  • 

Detailed  discussions  of  thre^e  prin- 
cipal foundry  occupations — pattern- 
makeift^doremakc;^^',  and  mplders — 
ap^ar«else>vhere  in  the  Handbook. 

'  *  V         667  * 


Training,  Other  QuaiificationSt  -] 
and  Advancement 

Most  workers  start  in  unskilled 
jobs^  such  a^  labaregr  or  helper,  .^d,  ' 
after  receiving  on-tjie-jdb  tr^nfng 
from  a  supervisor  or  experienced  i^  / 
worker,  gradually  learn  more  skilled 'Jt;; 
jobs.  This  is  the  usual  practice  in'  . 
training  workers  for  casting  process 
jobs  su^h  as  melter,  chipper,  and 
grinder. 

Some  skilled  foundry  workers — 
particularly  hand  molders,  hand 
coremakers,  and  patternmakers — 
learn  their  jobs  through  formal  ap- 
prenticeship. Apprentices  receive  su- 
pervised on-the-job  training  for  2  to 
'  4"  years,  usually  supplemented  by 
classroom  instruction.. F^gh  school' 
graduates  are  preferred  for  most  ap- 
prenticeship programs,  but  appli- 
cants with  less  education  tometimes 
are  hired.  For » some  apprenticeship 
programs,  especially  those  fof  pat- 
temmaking,  a  high„ school  education 
is  the  minimum  requirement.  Man- 
,  agement  prefers  workers  who  have 
completed  an  apprenticeship,  be- 
cause they  have  a  greater  knowledge 
of  ^11  foundry  operations  and  there- 
fore' are  better  qualified  to  fill  super- 
visory joby.  ^  ^  ^  . 
'  Skilled  foundry  workers  also  can 
learn  their  trades  informally  on  the 
job'  or.  through  a  combinatioif  of 
trade  school  and  on-the-job  training. 
In  some  cases,:- trade  school  courses 
may  be  credited  toward  completion 
of  ''-formal  apprenticeships.  Some 
foundries  and  the  American  Foundry 
Society  Cast  Metals  Institute  conduct 
training  program^to  update  and  up-  , 
grade  the  Skills  of  experienced  work- 


*   Employment  OutlocMc 

^  Over  the   long   run,  population 
growth  and  higher  incomes  will  cre- 
ate,a^emand  fSr  more  a^i^ihbbiles, 
household  appliances,  and  other  con- 
sumer  products  th£^t  have  cast  parts. 
More  castings  also  will  be.jleeded  for  f  ^ 
industrial  jnachinery  as  factories  ex-P 
pand  and  modernize.  Despite  the  in- 
creasing demand  for  castings,  em- 
ployment in  the  foundry  industry  is, 
expected  .to^^grow  only  {i^put  aS  fast 
the  average  for  all  indu^^tries 
through  this  mid-^980*s.  TecHnologi- 


Eriiployment  in  foundries  is  very  sensitive  to  year-to-. 
y^r  Jluctuations  |n  the  business  !cycle  ~!         .  t - 


Wa40  ^tr^Sal^ry  workers  in  foundrfeS,  ^950-76  and  projected. <i  985' 
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"  cal  developments  will  enable  found- 
ries to  meet  the  increased  demand 
for  castings  with  o^y  a  moderate  in- 
crease in  empfoyment.  Continued 
improvements  in  production  meth- 
ods will  result  in  greater  output  per 
worker,  tn  addition  to  thos&  job 
openings  that  result  fronj  employ- 
ment gfqwth,  many  other  openings 
will  arise  due  to  the  need  to  replace 
experienced  workers  who  die,  retire, 
or  transfer  to  other  fields  of  work. 
The  number  of  openings  fluctuates 
greatly  "from  year  to  year,  since  de- 
mand for  castings  is  very  sensitive  to 
ups  and  downs  in  the  economy. 

Much  of  the  employment  increase, 
in  the  foundry  industry  will  be  in  pro- 
duction jobs.  However,  employment 
will  increase  in  other  occupations,  as 
^  well.  For  example,  employment  of - 
scientists  and  engineers  is  expected 
to  increase  because  ojf  expanding  re- 
s^rch  and,  development'  activities. 
Technicians  also  will  be  needed  in 
.greater  numbers  to  help  impf^ove 
quality  control  and  prodt^rtion  tech- 
niques. More  maintenance  workers 
will  be  hired  to  keep  th6  industry's 
growing  ambunt^Vf  machinery  in 
^co'king  order.  In  contrast,  machine 
molding  and  c6rema]j^ing||/ill  be  sub- 


stituted for  hahd  processes,  a'nd  will 
limit  ihe  nped  for  additional  hand 
molder^*and  hand  coremakers.  Im^ 
proved  mokling  techrliques,  such  as 
quick  set  molding  in  wliich  the  mold 
harden^*  quickly  and  without  baking 
in  an  oven,  also  will  limit  employ- 
ment of  molders..  As  more  machinery ' 
for  materials  handling  is  introduced, 
employment  of  labor&rs  and  other 
unskilled  workers  may  decline. 

Earnings  and  Working 
Corilditidns 

Production  workers  foundries 
have  higher  average  earnings  than 
those  in  manufacturing  as  a  whole.  In 
1976,  production  workers  in  iron  and 
steel  foundries  averaged  $6. 1 6  an 
hour,  and  those  in  nonfbrrous  found- 
ries averaged*$5.22.^  By  comparison, 
production  workers  in  all  manufac- 
turing industries  averaged  $5.19  an 
hour. 

Most  foundry  industry  employees 
work  under  union  contracts  that  pro-^ 
vide  periodic  pay  increases.  In  those 
foundries  thai  pperate  24  hoyrs  a  ' 
day,  ,7  days  a  week,  conti'acts  gener- 
ally provide  for  extra  pa*y  for  shift 
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work  *and.  work  done  ory  weekends 
and* holidays.  Also,  most  contracts 
prMjde  pajd^^a^^^     aceor^Jing  to 
^T^^rjgth  of  sec^ce.  Typi6ally,  an  etn-  ' 
'  pla^e  receive  1  week  of  vacation 
after  J^year  of  service,  "2  \veeks  after  ' 
2  years,  and  J  weeks  aft^r  LO  .^^ears:-  > 
In  addition,  many  employeesrare  cov- 
ered by'  pi^id  sick  leavoe  f)lan9,  group 
'  insurance,  acoidefit^nd  death  bene- 
fits, and  retirement  ana  disability 
pensions. 

Working  conditions  in  foiincfries  ,. 
have  improved  in  recent  years.  Man/" 
foundries  hji>^  changed  plant  layouts 
ajnd  installevHiAdern  ventilating«sys-. 
t^rns  to  redi^j^eat,  fumes,  dikt,  and 
sm oke ->?F h e^j ji  ry  Jra te  i n  f o  u  n 9  r ies  is 
higher  than  tHjg;>verage  for  manufac-  ' 
turing;  found^M^orkers  are  subject 
to  burns  from  hot  metal  and  cuts  and 
bruises  from'ha^dling  metal  castings. 
However,  employees  and  unions  are 
attempting  to  reduce  injuries  by  pro- 
moting safety  training. 

Foundry  workers  belong  to  many 
unions,  including  the  International 
^  Molders*  and  Allied  Workers'  Union; 
the  United  Steelworkers  of.Ai]}ejuca; 
.and  the  International  Union  ofjwcc- 
trical.  Radio  and  Machine  Workers. 
Many  patternmakers  are  members  of 
the  Pattern  Makers'  League  of  North 
America.  - 

Sources  of  Additional  ^ 
Informatlbn 

Further  information  about  work 
opportunities  in  foundry  occupations  . 
may  be  objtained*  from  local  fouWi 
ries,  the  local  office  of  the  State  em- 
ployment service,  the  nearest  office 
of  the  State  apprenticeship,  agency,  ^ 
or  the  Bureau  of  Apprfejiticeship  and 
Training,  U.S.  Department  of  Labor... 
Information  alsp^s  available  from  the 
following  orgimizah&ns:  _  ' 

American^Poundrymen's  Society,  Colt  and 
Wolf  Rds.,  Des  Plaines,  III.  60016.^ 

Foundry  Educational  Foundation,  113^  Ter- 
minil  Tower,  Cleveland,  Ohio  44!  13. 

International  Molders'  and  >Allied  Workers' 
Union,  1225  E.  McMillan  St„  Cincinnati, 
Ohio  45206.  ' 
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Industrial  chemical  products  are 
the  raw  m£itenals  for  all  kinds  of 
"^eryday  items,  from  n'ylorr  stockings 
to  Automobile  tires.  Chemicals  also 
arevused  to  treat  drinking  w^ter,  to 
propel  rockets^  and  to  make  steel, 
glass^  explosives,  and  thousands  of 
other  items.  The  discovery  of  nylon, 
plastic^,  and  other  new  products  has 
helped  the  industrial  chemical  indus- 
try  become  one  Of  th^Nation  Vmgst 
important.  .  ;  - 

Making  these  many,  very  different 
kinds  of  products  requires  a  large 
number  of  workers  with  many  differ- 
ent skills.^  About  54(j,000  people  ia 
many  different  occupJKons  worked^ 
in  the  industrial  chemical  industry  in 
1976.  Training  varies*  from  a  few 
days -on  the  job  for  some  plant- 
workers  to  college  degrees  for  engi- 
neers and  chemists. 

Nature  of  the  industry 

The  industry  produces  organic  and 
inorganic  chemicals,  plastics,  and 
synthetic  rubber  and  fibers.  Unlike 
dn^,  paints,  and  other  chemical 
Allnucts  sold  directly  to  consumers, 
industrial  c^hemicals  are  used  by  oth- 
er industries  to  make  their  own  prod- 
ucts.     /  '  .  .   -^  '  ^ 

Chenncal  products  are  made  from 
coal,  petroleum,  limestone,  mineral 
—Ofes,  and  many  other  raw  materials. 
Since  these  materials  usually  go 
through  ^several  chemical  changes, 
the  finished,  products  are  vastly  dif- 
ferent from  the  original  ingredients.  • 
Sonie  plastics,  for  c;xample,  are  made 
from  natural  gas.  *  . 

.  Jn  a  modem  ^hejnical  pliant,  elec- , 
tronic  and  other  automated  equip- 
ment controls'the  dissolving,  heating, 
cooling,  mixing,  filtering,  and  drying 
processes  tha(  convert  raw  i^aterials 
to  finished  products.  This^uipn)ent 
regulates  the  combination  of  ingredi-^ 
ents,  flow  «)f  materials,. and  the  tem- 


perature, pressure,  and  pcocessing 
time.  Materials  also  are  movdSfauto* 
matically  from  one  part  of  the  plant 
to  another  by  conveyors  or  through 
pipes.  Through  the  use  of  such  auto- 
mated eopipment,  a  relatively  small 
number  *f  workers produce. Xons 
of  chemicals  ii^one  continuous  op- 
eration.    ,  ^ 

About  two^thirds  of  the  3,000 
dustrial  chemical  plants  in  the 
States  have  fewer  than  50  w( 
Over  half  of  the  industry's  e 
.ees,  .however,  are  concentra 
large  plants  with  .njore  t 
workers. 


^  —  engine^,  or  technicia^.  An  evei*  • 
latger  number  are  aclministrkfors  or 
production  supervisors.  Because  the 
safe  of  chemical  products  frequently 
required  a  technical- background, ^sci- 
entists and  engineers  may  take  jobs 
.^as^  sales  represehta^ves.  •  ^ 

Gfierhi^ts  ar«  the^  largest  aii'd  oneof 
the  most  important  group  of  ^ien- 
tists  inUie  industry.  Through  •  basic 
and  applied  research,  chemists  learn 
about  the  properties  of  chemicals  in 
order  to*  find  ^w^and*  impfoved 
products  ahd  pPoduc^tion^  methods.  . 
Their  efforts^liave  led  to  the  discov- 
'  ^ry  of  plastics,  nylon,  and  many  other 
X^ems.  '  ^  . 

Chemists  ^Isb  work  in  activities 
othec.  than  research  and  develop- 
ment. A"  large  number  supervise 
"^lantworkers  or  analyze  and  test 
chemical  samples  to  insure  the  qual- 
ity of'  the  finat  product.  Many  dre  . 
administrator^,  marketing  experts, 
chemical  sales  wprkers,  -and  techni- 


^^H?  ,  cal  writers. 
^       .  ,  \      Engineers  ji^e  another  important 

Chemical  plants  are  usually  close  Vrbup  of  industrial  chemical  profls-' 
to  manufacturing  centers  or  near  the    ^onals.  Using  their  knowledge  of 

both  chemistry  and  engineering, 
chemical  engineers  convert  laborato- 
ry processes  into  large-scale  produc- 
tion methods.  They  design,  chemical^ 
plants  and  processing  equipment  and 
sometimes  ^pervise  their  construc- 
tion and^  operation.  Chemical  engi- 
neers .also  rill  jpbs  in  sale^ customer 
service,  marlcet  research,  plant  man- 
agement, and  technical  writing. 

MflH|nical  engineers  design  pow-' 
er  ^^^B^"S  equipment.  Yhey  also^ 
wonWWth  chemical  engineers  to  de- 
sign processing  equipment  arid  su- 
pervise its,  installation,  operatioif, 
and  )Ti^iptenance.  Electrical  engi- 
neers design  electric  and  electronic 
instruments  andScx)ntrol  devices,  and 
facilities  for  generating  ^nd  distribut-  . 
ing  electric  power. 

Many  technical  -workers  assist  sci- 
'  entists  dKd  engineers.  Laboratory 
technicians  conduct  tpsts  and  record 
'the  resists  in  charts,  graphs,  and  re- 
ports thar^e  used  by  chemists  and 
chemical  en^^ers;  Their  work  ma^ 
cange  from  siiAple  coutine  tests  to. 
complicated  analyses.  iCfrafters  pror. 
vide  cBflflf^ers;  with  specifications 
and  detailed  drawings  of  chemical 
equipment. 


sources  Of  raw  material.  Many  plants 
that  produde  chemicals  from  petrole- 
*um,  for  example,  are  near  the  oil 
fields  of  Texas  and  Louisiana.  Al- 
though industrial  chemical  wdrkers 
are  employed  in  almost  every  State, 
aBout  half  of  them  work  jn  Tennes- 
see, Kew  Jersey,  Texas,  Virginia, 
West  Virginia,  Ohio,,  and  South 
Carolina.  i 

Occuplitions  In  the  Industry 

Workers  with  many  different  skills 
ai^d  levels^  of  ejjucation  work  in  thQ 
iit<iusrt»|T  industry^  Re- 

search scientists,  engineer/  ai^d 
technicians  develop'^roduct^and  de- 
sign equipment  and  production  pro- 
cesses. Administrators,  professionals, 
and  clerica^i^orkers  handle  financial 
and  business  matters,  keep  records, 
•  and  advertise  and  s6ll  chemical  prod- 
ucts. Other  employees  are  in  process- 
ing, maintenance,  and  other  plant 
jobs.       4        .  .  • 

Scientifi<;  and  Technical  Occ^p^^^ns, 
The  industnal  chemical  industrySs 
one  of  the  Nation'^  major  employers 
of  scientific  and  technical  workers;  1 
out  of  5  of  its  employees  is  a  scientist. 
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Plant  Occupations.  About  three  out 
vOlQ  every  five  industrial  chemical 
Workers  operate  or  maintz^n  equip-  ^ 
vbtient  or  do  Either  plant  jobs. 
.    SkilJed  i^rnScal  operators  (D.O.T. 
558.885  ^d  559.782)'  and  their 
helpers  are  the  largest  group  of  plant 
workers.  They  set  dials,  valv^es,  and  ' 
otH&r  controls  on  ^automatic  equip- 
ment  to  insure  that  the  right  temper- 
*  ature,  pMressiire^  and  amounts  of  ma- 
-  teri&ls  ai^  uspd<  As  chdlnicals  are 
pro^e^$ed,  operators  read  ins tru-\ 
ments  that  measure  pressure,  f16w  of 
^  m£|^teru|||,  and  other  conditions.  They ./ 
also  use  mstruments  tk>  test  chemicfals 
or  send  chemical  sahiples  to  the  test*  ^: 
ing  lab^ratory>:  ppdratorsrkeep  rec-.  * 
ordsvof  instrument  readings  and  test 
resCHts  pnfl  report  equipmient  break- 
Tlpwns.  Chemical  operators  some- 
Unies  are  called  filterers,  mixers,  or 
,  sbme 'other  title, -depending  on  ^he  •  . 
^kinds  of  equipment  they  operate.     *  * 

To,  keep  production  processes  run-  ^ 
nin^  smoothly,  instruments  must  give ' 
agcuratei  measucements  and  equip- 
iTient  must  withstand  corrosion,  dam* 
aging  chemicals;  high  temperatures^  . 
"and  pressure.  Many  skilled  Vnainte- 
nanbe  workei;s  are  needed  to^k^ep 
'..this  equipment  in  good  coi^ption. 
Pipefitters  and  boilermakers  lay  out, ' 
install/  and  /epair  pipes,  vats,'*'|ind 
^ressur^ tanks;  maintenance  machin- 
ists.  make  and  repair  nfetsd^arts/or 
machinery;  electricians- maintain  and' . 
repair  wiring,  motors,  and  ether  elec- 
trical equipment;  and  instrument  re- 
paifers  install  and  service  ^nstru- .  ' 
meats  and  con^dl 'devices.  In  some 
chemical  plants,  one  ^or|cer  may  do ' 
several  of  th&e  jpbs.  Plant  workers 
[  also  are  needed  to  clriv^  trucks,  keep 
inventory  of  stpck  ;aAdr  toolsT,  Joad 
and  unlodd  trucks,  rships,  and  rail- 
road  cafs,''keep  the  ^lant  ^ad  office 
.idean,  .and  do  many  other  kinds  of 
work.  Ik-  . 

Administrative^  Clerical,  and' Refatecf^  .  - 
Occupations.  About  one  out  of  five  • 
indilstrial  chemical  workers  holds  an 
^  administrative'*,  clerical,  of^  other  rion- 
scientific  white-collar  jc^f  High^leyel 
ftlanagl^  generally  -  Are  trained  in  ^  ' 
chemistry  or  chemicafjenjgineienng. 
ThqlH  executives  decide  Avhat  prod^ 
uc|ts  to  nlanufacture,  w;here^p  build  • 
plants,.and  how  to  handle  thec'omp^- 
ny's  finances.  Executives  depend  on  ' 
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specialized  workers  including  ac- 
countants,  sales  repfesentatives,  law- 
yers, industrial  and  public  relatibns 
wdrker^t-  market  researchers,  com- 
p  u  ten  prog  ram  mertfy  and  personnel 
and  advertising  workers.  Many  secfe- 
taries,  typists,  payroll  and  shipping 
cierks,  and ^ other  clerical  employees 
work  in  offices  and  plants,  ^f'^ 

(Indiyidtlal  statements  .elsewhere 
in  the  Handbook  detailed  discus- 
sions of  mariy  scientific,  technical, 
ii(aintenance,  and  other  occupations 
found~  io  the  industrial  cAemical  in- 
dustry ^s  well  as  in  other  industries.) 

Tmlning,  Q|h<»r  Qualifications, 
and  Advancu}|Tit 
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Jobs  in  the  industrial  chemigal  in- 
dustry require  from  a  few  days  of  on- 
the-jo^training  to  many^  years  of 
preparation.  Some  plant  workers  can 

-  learn  their  jobs  in  a  day  or  two.  Sci- 
entists, engineer's,  technicians,  and 
chemical  operiftors,  on  the  'other 
band^  spend  several  years  learning 
their  skills.  - 

IndiistNal  chemical  firms  geherally^ 
hire  and  train  ^inexperienced  high 
school  graduates  for  p/ocessing^  jobs. 
Equipment  operators  and  othfei^ro- 
cessing>  workers  often  ,  start  out  m  a 
tabor  pool  where  they  ace  asAned 
jobs  such  as  filling  barrels  or  mBving 
materials.  Workers  may  .  be  trans- 
ferred from  the  labor  pooMo  fill  va- 
cangiesfin  one  of  the  processing  de- 
partnj^nts.  Training  fete  pVocessing 
occupations^lJs*done. almost  entirely 
on  VhAqob  oinfler  the"  supervision'^of 
an  .  experienced  worker.  Warkers 
move  to  jobs  requiring  greater  skills 
as  they  gain  experience  and  job 
dpenings  occOir.  Thus,  a  worker  may^ 
advance  frtim^  laborer  to  chemical 
operator  helper,^ ana  then  to  chemi- 

.  cal  opeftator.  Skiffed  '.processing 
workcrs^are  rarely  retruited  from^ 
othef  fjlants. 

•  Although  'n)any  mainte^nce 
workers  start  ajkhelpers  and  pick  li^ 
their 'skills  from  experienced  work- 
ers, appfentice^hip  is  the  best  way  to 
learn  a  maintenafw:e  trade.  Appren-. 
ticeshifpuprograms  Usually  lasf  3  or  4 
years  and  consist  mainly  of  shop 
training  jn  their  particuhir  jobs.  In- 
strument repairers  sometimes  attend 
trainiri^^rograms  offered  byi  instru- 


ment  manufacturers!  Maintenance 
workers  anti  trainees  are  encouraged 
to  take  job-related  courses  at  local 
vocational  or  technical  schools. 
Their  employers  may  pay  piirt  or  ail 
of  the  tuition.       «  . 
'  Technicians  qualify  for  their  jobs 
in  many  ways.  Graduates  of  technical  ^ 
institutes,  junior  colleges,  or  voca- 
tional technical  schools  have  the 
opportunities.  Companies  also  hire ' 
dents  who  have  completed  part  of 
.requirements  for  a  college  de-- 
gpfe^,  especially  if  they  have  studied 
mathematics,  sci'ernce,  or  engineer- 
ing. High  school  graduates  with 
courses  in  chemistry  can  qualify 
through  on-^the-job  training  and  ex- 
perience. Many  technicians  receive 
additional  technical  schooJ  or  under-  ® 
graduate  training  through  company 
tuitUHwrefund  programs. 

La^^atory    technicians  usually, 
star/  as/trainees  or.  assistants^  and 
drafwfs  begin  as  copyists  or  tracers. 
*As  ttiey  gain  experience  and  show 
ability  to  work  without  close  supervi- 
sion, these  technicians  advance  from 
^jJhr^^ine"^  work  to  more  difficult  and;/ 
l^^lpiponsible  jo^. 

Engineers  and  scientists  must  have 
at  least  a  bachelor's  degree  in  engi- 
neering/chemistry,  or  a  related  sci- 
ence. Most  rescfarch  jobs,  however, 
retlMN  advanced  degrees  or  special^  ' 
ized  experience.  Many  scientists  and 


en giaieers  attend  graduate  co^ufses  a^^^  ; 
company  expense.  ^ 

Sfme  firms  have,  formal  training 
programs  for  newly  hired  si^ientisCs' 
and  engineers.  Before  they  are  as«- 
signed  to  a  partic>rlar  j9b,  these  enrt^ 
ployees  work  briefly  In  variou^de- 
partmeats  t9  learn  ahoiH  the^  - 
company's  overall  operati6n'.  In  otfi- 
er'  firms,'  junior  scientists  and  eiygi- 
neers  are  assigned  irrj mediately  to  a^^* 
specific  job.  •«       _  ^ 

Chemists  and  engineers  as  well  as  ^  * 
people  with  college  degrees  irt  busi- 
ness adm  iniBtr^iph>  accounting,  eco- 
nomics, statistics,.marketing,  and  in- 
dustrial relatraos^oftoS  advance  to  • 
adminiitrative  jobsTSuiue  iJOl'ltpanies  ^ 
have  advanced  training  programs  for 
•new  admirtfetrative  emplo^^ees.  Per- 
sons with^q^  technical  background  in 
chemistry  or  engineering  will  have 
the  1)e»t,^opportunities  for  sales  pqsi- 

tfons.'  , '     ^  " 

Secretaries,  bookkeepersi  and  dth- 
er  clerical  wprke'rs  generally  ha>^e. 
had  acoifimercial  co.uAes  in  high  ^ 
school  or  business  s<Jho61.  ^ 

Employment  Outlo6k 

Etnploymient  in  the  industriaT 
chemical /^indusicy  is^  expgpted  to 
grow  more  slowly  th^n  the  aVerage 
for  all  industries  throujgh  the  mid- 
19  8?)  *s.  Most  job.  opeti  in  gs  will  occur 


Continued  long-ter^  growth  is' expected  in  the 
industrial  chemical  Industry,  despite  some  isensMlvlty^ 
to  the  business  cycle  ^  .      '  ' 


V 


Wage  and  salary  workers  in  the  industrial  chennlcal  Industry, 

1958-76  and  projected  1985 

Employees   ,  700  5 
(in'  thousand^) 

600 ; 


1955 


1960 


1965       1970'  'M975'      1980  1985 


Sourc«:  BurMu  of  Labor  Si«ni»ci 


664 


OCCUPATION 


lONAL  OUTtOOK  handbook' 


from  the  jieed  to  replacesexperienced 
workers  who  retire,  die,  or  transfer  to 
other  industries.  \- 
'  However,  coil  tin  ued  qmphasis  on 
research  and  development  is  expect- 
ed to  stimulate  some  growth  in  the 
industrial  chemical  industry,  ivhicjL 
has  far  outstripped  most  other  majbr 
industries  in  the  developii^nt  of  ndw 
products.  Some  of  these  products, 
such  as  plastics  and  synthetics/ not 
only  have  created  new  markets  but 
also  have  competed  successfully  in 
markets  previously  dominated  "t)y 
woods,'. metals,  and  natui^l  textiles. 
Chemical  products  are  e?^ected  to 
continue  to  make  advances  in  these 
maVkets.  However,  higher  produc- 
tion 42  osts.  may  ca.use  the  growth  rate 
in  the  production  of  industrial  chemi- 
cals to  slow  down  in  the  future.  Firms 
are  expected  to  pay  more  for  petrole- 
um and  natural  gas,  which  are  the 
raw  materials  for  many  industrial 
chemi9als.  In  addition,  more  strin- 
gent air  and  water  quality  standards 
are  forcing  chemical  compani^^o 
spend  more  money  for  pollution  con- 
trol equipjnenU  , . 

^Employment  is  expected  to  grow, 
at  a  slo^wer-  rate  than:  production  be- 
cause of  laborsaving  technological 
developments  and  the  greater  use  of 
automatic  processing  and  control 
equipment.  Although  the  composi-^- 
^tibn  of  employment  in  the  industry  is/ 
,  expected  to  cliange,  with  more  ad- 
ministrative and  technical  workers 
needed  to  handle  the  increasingly 
complex  production  processes,  most^ 


job  openings  will  be  for  production 
workers  since  they  are 
group  of  employees. 


theUargest 


Earnings  and  Working 
*  Conditions 

Production  workers  in  the  industri- 
al chemical  industry  have  relatively, 
high  earnings  because  a  large  propor- 
tipn  6f  them  are  m  skilled  jobs.  In 
1976  they  averaged  $6.21  an  hour, 
compared  with  $4.87  an  hour  for 
production  workers  in  all  industries. 

National  wage  data  are  not  avail- 
able for  individa^l  occupations  in  the 
industrial  chemicals  industry.  How- 
ever, specified  in  1976  hourly  wages 
in  a  few  union-management  con-' 
tracts  were  as  follows:. 


Hourly  rates  . 

Instrum'ent  repairers  $4,93-5.30 

Laboratory  technicians   4.82-7.07 

Chemical  operators   4,64-6.90, 

Pipefitters,  boilerrfiaker?,  and  • 
sheet-metal  workers   4.98-'^5 

Because  chemical  plants  usually 
operate  around  the  clock — three  * 
shifts  a  day,  7  days  a  week — process- 
ing workers  often  work  the  second  or 
third  shift,  usually  fbr  extra  pay.  Shift 
assignments  are  Usually  rotated,  so 
an  individual  may  work  days  1  week 
and  nights  the  next.  Maintenance 
workers  usually  work  only  the  day  , 
shift. 

Most*  industrial  chemical  jobsi  ex- 
cept those  for  laborers  or  material 


'  handlers,  are  not  strenuous.  Equip- 
ment o^ei^tof^  are  on  their  feet  mgst 
of  |he  HHne.  Some  wprkers  must 
clirtrlD  stairs  or*  ladders  to  con'^ider- 
able  heights,  or  work  outdoors  in  all 
'  kinds  of  weather.  Workers  may  be 
exposed  to  d^ust,  disagreeable  odors, 
or  high  temperatures,  although  many 
plants  have  ventilating  or  air-condi- 
tioning systems:  . 

Many  chemicals  are  dangerous  to 
touch  or  breathe.'  However,  the  in- 
dustrial chemical  indusjtry  has  one  of 
the  better  safety  records  in  manufac- 
turing. Protecti)C?e  clothing,  jeyeglass- 
_  es,  showers,  eye  baths  near  hazard- 
ous 'work  stations,  and  other  safety 
measures  help  prevent  serfo us  inju- 
ries. vT: 

Many  production  workers  in  Jthe 
industrial  chemical  industry  belong 
to  labor  unions,  including  the  frtt^r- 
national  Chemical  Workers  Union; 
Oil,  Chemjcal,  and  Atomic  Workers  . 
International  Union;  and  the  United  ' 
Steelworkers  of  America. 

Sources  of  Additional 
Informa^on 

Further  information  on  careers  in 
the  industry  m'ay  be  (obtained  frOm 
employment  offices  of  industrial 
chemical  companies,  locals  of  the 
unions  mentioned  above,  and  from: 

American  Chemical  Society,  1155  16th  St. 
NW.,^ashington,  D.C.  2,0036. 

Maiiufacturing  Chemists*  Association,  Inc., 
1825  Connecticut  Ave.  NW.,  Washing- 
ton, D  C.  20009, 


IRON  AND  SJE^L  INDl^STRY 


Steel  is  the  Wkborte  ofany  indus-  '  .prpdiMJts,  Other  plant*  only  perfornr 


triallzed  economy.  Few  products  in 
daily  use  are  not  made  from  steel  or 
processed  by  machinery  made  of 
steel.  For  example,  steel  sheets  are 
made  into  adtdmobil^  bodies,  appli^  " 
ances,  and  furniture;  steel  "bars  are 
used  to  make  paxts  fc^r  machinery 
and  ^o  reinforce  concrete  in  building 
and  highway  construction;:  steel' 
plates  become  parts  of  ships;* bridges, 
r^yroad  cars,  and  storage  tailks;  strip 
steel  is  used  to  make  pots,  ajid  pans,' 
rkzor  bls^des,  and  toys. 

To  satisfy  the  country's  need  for 
steeU  the  iron  and  steel  industry  em- 
ployed about'  540,000  persons  in 
1976.  Employees  work  in  a  broad 
range  of  jobs  that  require  a  wide  va- 
riety of  skills;  many  of  these^jobs  are 
found  only  in  iron  and  steelmaking'. 

Characteristics  of  the  Industry 

*  The  iron  and  steel' industry,  as  dis- 
cussed in  this  chapter,  consists  of  the 
firms  that  operate  blast  furnaces, 
steel  furnaces,  and  fmishii^g  mills. 
Blast  furnaces  make  iron  from  iron 
ore,  coke,  and  limestone.  Steel  fur- 


finishing  operation^  such  a3  making 
steel- y^ire  and  pipe  from^Jbillets. 

I^C  vnumber  of  people  employed  in 
the  plants  of  the  iron  and  steel  indus'- 
try  also  varies  greatly.  Individual 
plants  typically  employ  a  large  num- 
ber of  workers  because  the  prodiuc- 
tion  of  iroD^  'and  steel,  products  is  a 
monumental  task,  It  requires  the 
handling^and  use  of^thousands  of  tons 
of  raw  materials,  4nd  fcvolves  enor- 
mous facilities  ai)d  equipment. suc'h. 
as  blast  furnaces Ihat  may  be  12  sto- 
ries high  and  rolling  mills  that  may  be 
several  city  blocks  long^'Aboyt  65 
percent  of  the  industry's  employjees  - 
work  in  plants  that  have' more  than 
2,500  employees;  fully  integrated  / 
plants  may  have, more  than  10,000. 
Many  plants,'* however,  have ^^wer 
than  100  employee^'.  ,  .  • 

-  Iron  and  steel  plants  are  ^cated 
mainly  in  the  northeastern  part  of  the 
Ujiited  States  near  the  abundant  iron 
deposits  of  the  Great  Lake^  area  and  ^ 
the  nearby  coal  deposits.  About  7  out 
of  10  of  the  industry's  vwbrfcers^  ar^ 
employed  in  five  States— Peni)sylva- , 
nia,  Ohio,  Indiana/ Illinois,' and  New 
York.  Nearly  3  out  of  10  are  em - 


naces  rbfme  the  iron  and  steel  ^-  jV."""  ";  "  V       '\  4u 

and     ployed  m  Ptfnnsylvariia  alone.  The 


/^into  steel.  Primary  rolling  millV 
/^'continuous  casting  operations  shape 
.  the  steel ^n to  semifinished  products' 
called  blooms,  billets,  and  slabs, 
which  other  rolling  mills  shape  into 
steel  sheets,  bars,  plates,  strips,  wire, 
pipe,  and  various  other  finished 
products. 

The  types  of  operations  performed 
in  the  more  than  900  steel  plants  in 
the  United  States  vary  throughout 
the  industry.  Fully  integrated  steel 
plants,*  which  are  so  large  they  may 
cover  several  square  miles,  contain 
blast  furnaces,  steel  fiirnaces,  and 
rolling  mills.  These  plants  perform  all 
the  operations  necessary 'to  convert 
processed  iron  ore  into  finished  steel 


largest  steei-producing  plants  are  lo- 
cated in  Indiana  Harbor  and  Gary, 
Ind.;  Sparrows  Point,  Md.  (near  Bal- 
timpre);  Chicago;  and  Pittsburgh. 

Occupations  in  the  Industry 

-  Workers  :r  the  iron  and  steel  in- 
dustry hold  ~^ore  than  2,000  differ- 
ent types  of  jbs.  About  80  percent 
of  all  worke-  are  directly  engaged  in 
moving  raw  m  aterials  and  steel  prod- 
ucts about  -  plants,  making  iron 
and  steel  p  ,ucts,  and  maintaining 
ft  of  machinery  used  in 
n  addition,  pJther  work- 
*o  do*  clerical,  sales. 


the  vast  ami 
the  industr 
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professional,  technical,  administi:a-^ 
tive*,  and  supervisory  wofk. 

Processmg  Occupations.  The  major- 
ity of  tte  workers  in  the  industry  are 

employed  in  the  many  processing  opr  

erations  involved  in  converting  iroi? 
ore  into  steel  and  then  into  semifin-  ■ 
ished^nd  finished  steel  products.  Be-^  ^ 
cause  of  the  "^extensive  use  of  auto- 
mated contror  equipment  in  making 
steel  from  iron 'Ofe,  most  processing 
jobs  ^re  found  in  the  rolling  mills  • 
where  the  steel  is  shaped  into  semi- 
finished and  finished  products.  Tol- 
•  lowing"  are  brjef  descriptions  jDfjthe 
major  iron  and  steelmaking*  and*^fin-  * 
isfiing  operations  and  sojne  of  th^*^ 
occupations/coQnected  with  them. 

Blixst  fiirnaces,.  The  blast  furnace;  a 
large  at^l  cylinder  lineid  with  heat- 
resistant  (refractory)  brick,  is  used  to 
separate  the  iron  from  other  ele- 
ments in  the  iron  ore.  A  mixture  of* 
ore,  ^oke,  and  limestone  (called  a  ^ 
"charge**)  is  fed  into  the  top  of  the  ^■ 
furnace.  As  this  material  works  its  • 
way  down  throu^  the  furnace,  hot  - 
air  blown  into  the  bottom  from  gjiant 
Stoves  tauses  the  coke  to  burikat  a  • 
high  temperature..  At  this  high  umri-  / 
^peratur'e  a  chemical  reaction  takes 
pldc?  between  the  coke  and  the  iron 
ore,  freeing  the  iron  from  other  ele- 
ments in  the  ore,   .  '  . 

The  iroQ,  which  npV  is  a  liquid,  • 
tfickles  down  through  the'^burnihg 
coke  and  collects, in  a  pool  5  feet 
deep  at  the  bottbm  of  the  furnace.  As 
"the  liquid'^iron  passes  through  th^ 
coke,  the  intense  heat  causes  another 
chemical  reaction  between  the  lime- 
stone, the  burned-out  coke,  and  any  ' 
otniil^ateriab  to  form  a  waste  prod- 
uct called  "slag".  The  sla^also  trick- 
les down  though  the. coke  and  floats 
on  top  of  the  heavier  hon.  In  a  typi- 
cal furnace  liquid  iron  is  removed 
from  the  furnace  every  3  or  4  hours;, 
slag  may  be  removed  more  frequent- 
ly. .  .     "  • ' 

A  blast  furnace  operates  ccrntinu-  ~ 
ously,  24  hours  a  day,  7  days  a  week, 
unless  it  is  shut  down  for  repairs  or 
for  other  reasons.  A  single  furnace 
may  produce  up  to  10,000  tons  of 
iron  in  a  24-hour  period. 

The  raw  materials  used  in  blast 
furnaces  are  transferrisd  from  storage  ' 
areas  on  railroad  cars.  Moving  on 
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Stoye  T«nd«rs 
Op«ratn  SIowm 
04^..<«»  That  -nMt  Aft 

Stoves  lof  Fw»a<* 


tracks  to  the  fumaJ^ 
x]Ksitione(j  over  an   -  ;  *  ^ 
lw  materials  are* 
'grate  and  into  i  '^^^st 


elevate 
cars  m 
3rate,  Tr 

iupnr  ^jjhi^itd  btn  called  a  ntrcrr^ 
Soar  c^.     -gators  (D.QT.  92  J^J' 
♦v^^otiu^j.  r  t^^^^'^'ml  cats  on  tracl^N 


telsii^lglll^^^h  the  hopper: 
f         %«r-un^er  onp  '^^ 


tht;  '  nil  T  with  raw  z  i^n- 
^  Ihe^'kaam  bar,  and  thefi  aLurr- 
titiib«nateciM0to  skip  cars  wtier^^ 

/ore,  imCj—u-^  or*coke  is  aun.  

cally  :^arii—i  up  a  steep  ramp  :cS^ 
•op^o^the^aai  furnace  and  dunni^^ 

QBT  operator^  must  keep 
oras  of  what  they  put  in  the  fum;^- 
In  olast  furnace  operations  witrivxit 
aiaamatic  controls,  a  skip  cc-  opem 
<^  (D.O.T.  921.883)  uses  electr- 
pneumatic  controls"  to  opera  - 
^<:ars. 

Stove  tenders  (D.Q.T-  512.781 
;e  the  gas-fired  stoves  that  hea: 
r  the  blast  furilace.  They  ot> 
5  controls  that  show  the  temper 
•cure  of  the  air  inside  the  stove 
W?i«n  air  -  reaches  the  correct  tem 
pi|pitu're,  the  .tender  opens  valves  or 
ih^  stove  that  allow  the  heated  air  tc 
to  the  furnaces.  Stove  tender: 
keep  the  stove  flues  clean  of  car 
livand  dirt. 


»^  I9.l3fe^'jt)v<2mee 
^  ^       'or'  xt^^  liast 
ar^^yjtBfJpnsTible     r  the 
^  c^Lu       t4.  th.     ^ta:  pro- 
gtt^   cKx  ~  ^  msiie^^^ — j*W  i  tio  n 
ais  n^  ;siioc)^o>  -  ^^ork- 
wfiiji  VP.-  3peranon  §lPtii'  nmace 
-tod  supervise  ^i^6»per     iD  J.T. 
S84)  arfd  thar.r'4ielpr  :  rn.Q.T. 
.  887)  in  rerSefM^  (trzir.^  ^he 
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liquid  iron  and  slag  from  tt/e  furnace. « 
If  the  iron  js  not  forming  correctly  in 
:he  furnace,  bicwers  may  have  the 
stove  tenders  zzange  the  tempera- 
ture and  flo"«^  o:  air  into  the  furnace. 

When  th-  f^iii^wer  has  determined 
that  the  ircn  i\  r^ady  to  be  removed, 
the  keeper  r  a  helper  use  power 
drills,  air  h  or  small  explosive 
charges  to  n-move  the*  clay  that  is 
plugging  a  ^%»/v^»e  ^bove  the  liquid 
iron,  allowir  V  l^^^e  siag  to  flow  down  a 
sand-Hned  ;  mnel  into  huge  con- 
tainers caiK  adles,  which  have 
beer:  oositii^irKx!  jnder  the  channel, 
by  -rane  oMMraiiors.  Helpers  open 
gate^  ID  divJP  slag  into  other  la- 
dles wnen  t  •  *n  one  is  filled  After 
removmg  >iag,  the  keeper  re- 
moves tne  ^m  a  lower  taphole 
thai  aiii^^v  tie  tr^n  to  flow  down  an- 
otner  :nr^i:^  ««i|  iiuo  special  railroad 
lank  cai-:  ca'*»d  '*hot  metal  cars". 
A?T/er  tne        and  iron  have  been 

emc^ec  %eeper  u^es  a  V'miid 

:::un    :c  .ui-      .lay  into  the  tapholes. 
~*rie  iiec~  iclpeijs  use  tongs  to^ 

-^mo^^^    ijflUdifu^  iron  and  srag  from 
caano^ls  an^tt  shovels  to  line  the 

riannel^  special  heat-resistant 

>or7^H[|-^ne  — m  taken  frpm  the 
-tast  ftSK--  nade  into  finished 
products  f^iic^f  i*^  automobile  engine 
blocks  'anu  piuu^Kr^ng  pipes:  Most  of 
it.^oweyer,  t>  -i^ed  to  make  steel. 


.  U/TJCUPATIONS  IN  THE  IRON  AND  STEEL 


J^.i'cause  steel  is  stronpcr  than  iron 
cin  be  hammered  aad  bent  withv 
QuiL  breaking*  it  can  bej=ased  for  m  any  _ 
.  mcore  products. 

Stefcl  furnaces.  Sfeel  -  —  ade  oy  heat 
f.Tc-  iron  or  scrap  sii^esi  to  remove 
son:te  of  the  carbon  a;\vi  nither  impui 

and  addmg  chem^^^i agents  suo^ 
as  siBcon  and  itiangat^V.  By  varyn^ 
me  stnount  of  carbon    and  chemical 
lagFssa  contained  in  tt>^pfaal  producn, 
^ouaands  of  differe'^^  types  of  steer! 
: 3e  made — each    vitn  specifed 
prrooerties  that  are  raited  for  a  par- 
ticiuair  product.  Fo  jexampts.  stann- 
less  steel  is  rust-rensran    and  he.^t- 
resTStant  and  is  Uie*-^-    ;  prnduc. 
which  need  those  x;-i'3  uev    uch  a: 
razor  blades.  \^ 

^Steel  is  made  i*^     w.^tt      ?e  of 
furnaces:  basic  oxy  Men,  on^?    ar:.  uh 
and  electric.  More  t^.an  60  -^rcer* 
all  domestic  steel    s  made  in  b  -sic 
oxygen  furnaces  (b^OF'^)  snd  a.x.. 
20  percent  in  open  hearth    trn  -ce 
Both  produce  similar  kinc  s^ie--: 
but  BOF's  do  the  job  faste  jru 
expected   to  reolace  mar 
open  hearths  no^^*-  in  operant  ^ 
many  years- electric  furr  Lice:  -'^^ 
used  mainly  to  p-oduce  h"^h  :..air:y 
steels  such  as  stainless  ana  toe    r*.^:  : 
^Theymow'produre  large  quanmti 
regular  steel  and  accpunt  fr  n 
20  percent  oPtota.  U.S.  stee      ..r  . 

Although  the  sieelmakri      r;  _' 
dure  varies  with  the  type  -urr.i.^t/ 
used,  the  jobs  associate  witn 
various  processes  are/simJar.  £ 
basic  oxygen  furnaces  accoun' 
most  of  the  L.S   steel,  tht:  jobs 
nected  with  them  will  be    sed  a:  an 
illustration  of  those  in  oth     stee   ■  * 
pace  operations. 

A  melter  (D.O.T.  5  1 2v .  .  2)  su 
vises  workers  at  a,  steei  furr  ^: 
Melters  receive  information  or.  :nt 
characteristics  of  the:  raw  materials 
they  will  be  using  and  the  type  and 
quajUy  of  steel  they  are  expected  tc 
produce.  The  melter  makes  the  steel 
according  to  the  desired  specifica- 
tions by  varying  the  proportions  of 
iron,  scrap  steel,  and  limestone  in  the 
furnace,  and  by  adding  small 
1  amounts  of  other  materials  such  as 


the 
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u  .sMTiP**  '"quid  SFTgi  :r:-  fs  tested 
:o  ftsu^e  the  steel  :.ie  desired 
qua.litfex  Fhe  melter  :ruat  coordi- 
nate he  ioaiding  anr.  T.r-.rmg  of  the 
,ra^  naner.als  with  t:  -  \\x^\  mqlding 
opemdo-n      avoid  cc:.iii.'   -n  produc- 

rasic  ovygen  fur         is  a  giant, 
pc   -  shaped    steel  ^com*ur:er  lined 
w   n  i^eai-nssistant  br:c.^  The  fur- 
•  e       be  tilted-from  sic:;;  to  side  to 
recvi  i'  r  ra.w  materials  ar-  discharge 
steef  'nd  slag.  The  pxrn^  3  operator 
;D     T.  512  7SI)f  una.'    :he  direc- 
V      ./i  The  meite/,  cont:*^*::s  the  op-' 
c/a:;:;in       cn£.' furnace.        ^egin  the 
coe   ation,  the  fur-act  nerator's 
xv^\  av^stant  u.ses  c.  .trcv'    "o  tilt  the 
Q^Tiac    o  receive  :    y^c  O);  charge" 
.)f  stcr     sera?  'dm    t;  jitten  iron,  A 
^i'  %a  ^      ran  e      pe  >'  ^:  ^  (D.O.T. 
^721  S  '  ^  j  ad     scrap         and'is  fo*- 
K"»wi;i-  by  a  charging  i-rcrte  >perator 
' 0.  *  .  92  I  ^^3)  who  i^dds:  the  liq- 
J  imn  mnoc  by  *:he  bisiNf  iirn^pe. 
■'  tier     .  a;ssis-ant  'ights  irric  rjrnace, 
fu-Tia^^  -      j-2:r  r,  ^vhc  works  in  a 
, 'litre  '  -  vorc  ovf>-loc  i-ng  'he  fur- 
nifacc»  uses  le  -.  s  and  bi.^tc     c  lov.- 
the  'xygcM  iahcti- a  pir*^  -^^^^  nlows 
^        in:o  t^he  furnace  ai  ^  :rcrsonjc 
spee^     '  he  ^.rn^ce  :         or  also 
corwjia     -.c    jdUion  o"  .ime,  which 
;onr.  •  .r^es  impurities  in  *he  iron 

.  foi  1  sU<i..  /:d  tne  ac-  'U  -  pTan;, 
•  .Miu.  <  agen^  that  ar    rt-Jired  tc 


manganese,  silicon,  copper,  or. 
chrome.  The  melter  directs  the  work- 
ers who  load  furnaces  wi^h  these  raw 
materials  and  supervises  the  taking  of 
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give  the  steel  the  desired  properties. 
If  the  chemical  reactions  in  the  fur- 
nace becojne  too  violent,  the  furnace 
may  overheat,  causing  slag  and.  iron 
to  splash  out  the  top.  Thus,  the  fur- 
nace operator  must  -pay  close  atten- 
tion to  conditions  in  the  furnace, 
-egulate;the  ox^ygen  flow,  and,  if  the 
furnace  ^does  overheat,  ^direct  the 
-ocking  of  the  furnace  tp  cool  it. 

By  observing  the  various  instru- 
ments in  the  control  room,  the  fur- 
ace  operator  knows  when  the  steel 
nas  almost  the  correct  composition.' 
^ne  finr  assistant  then  tilts  the  fur- 
^ce.  wnji^  the  second  assistant  and  * 
e:Ders.  working  from  behind  a  heat 
;.rzie<c.   ise  a  long-handled  spoon  to 
zix'^  c  a  sample.  The  sample  is  sent  up 
tc  .he  t:iD  u'here  metallureiists  deter- 
iT"  '    low  Close  the  stee:    '  to  the 
'^prou'J' desired.  Based  or  this  infor- 
mant     the  furnace  operator  aeter 
mnsr   now  much  longer  and  a  vha* 
^rriMp*  ature  the  furnace  shdiu;  or 
hen  che  furnace  ouerat —  hz 
.    -  :   n^d  uhat  the  steel  h^  1. 
rr*:   !ticir  qualities,  the  first,  asssi^r^n 
.i::^         /urn ace  towards  a  w:r-r-mg 
ia^    ^he  steel  flows  through  cr- 
h    '   T.  :he  side  of  the  furnac.  ^rd 
in      -T^ .    adle.  The  second^  asjii£i::int 
ar_    ^  oers  may  add  chemical  iwtr^  s 
to  .r  :  — while  the  steel  is  poirrr^.. 
B}  : c mm. iUiiiy  tilting  .the  fumact  .  a 
ste-  -^er  ai  ;gie  the  first  assistant  iii 


«iof  anisttnts  r«tum 
■    >»i"1tf7»»'    jasitlon.  A 

u  .t  nuc*  '  ...^  niotj  purtt> 
at  iiinwfit' 


>r  8tM<  'lias  aasn  ref  Intd.  lumaca  oparstor  auiaunil  tHi 
fumacm  ana  molttn  •tMl'pours  Into  a  i«3ie.  ABilatahts 
I  alioyv  10  tn«  iTWal/ 
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'  keep  the  slag  above  the  taphole,  pre^ 
wenting  it  from  flowing  into  the  la(^le. 
Eventually  ^^the  slag  ,  is  poured 
tfeough  the  taphble,  into  the  slag  pot. 
assistants  and  heipenrs  then  use  . 

.  mnidtoals  to  clean  «out  the  taphole 
auid  furnace  lip.'  ^ 

Tbe:4iquid  steei  usually  is  splidified 
mtoi  large  blocks  called  'Mngots/'  A 
nmt  metal  crane  bperator  (D.O.T. 
^1.883)  controls  an'dVerhead  crane 
twhich  picks  up  the  ladle  of  liquid 
seel  and  moves  it  over  a  long  row  of 
iron  ingot  molds  resting  on  railroad 
fkatcars  (ingot  bujggies).  The  steel 
pourer  (D.O.T.  514.884)  operates  a 
stopper  at  the  bottom  of  the  ladle  to 

I  let  the  steel  flow  into  these  molds. 
The  steel  pourer  also  examine;^  the 
molds  to  seie  that  they  are  clean  and 
smooth  and  direct^  a  helper  in  taking 
^  a.  sample  of  the  steel  fo-  chemical " 
analysis.  As  sopn  as  the  steel  has 
solidified  sufficiently,  an  .  ngot  strip- 
per (D.O.I  .92\M3)  operates  an 
overhead  crane,  which  renioves  the 
molds  from  the  ingots.  The  steel  now  " 

.is  ready  to  be  sfraped  into  semifin- 
ished and  finished  products. 

Rolling  and  fnishing.  The  three  prin- 
.cipal  methods  of  shaping  steel  are 
rolling,  casting,  and  forging.  (Fojged 
steel  usually  is  made  iA  forging  shops. 
Occupations  in  those  <^shops  are  de-^ 
scribed  elsewhere  in  the  Handbook.) 
About  90  percent  of  th^e  steel  pro- 
cessed in  steel  mills  is  shaped  by  roll- 
ing. In  this  method,  heated  steel 
ingots  are  squeeze^  into  longer  and<^ 
flatter  shapes  between  two  massive  . 
cylinders  or  "rolls. ''-Before  ingots  of  ', 
steel  are  rolled,  they  are  heated  tjqe^ 
the  temperature  specified  by  plant 
metallurgists.  The  heating  is  done  in^.. 
large  furnaces  called  '^soaking  pits'' 
located  in  the  plant  floor.  A  soaking 
pit  crane  operator  (D.O.T.  92 1 .8,83) 
maneuvers  an  overhead  crahe  to\lift 
the  ingots  from  small  reilcars  and 
place  them  in  the  soaking  pit.  A  he\^t- 
er  (D.p.T.  613.782)  a^d  help)er 
(D.O.T.  613.885)  control  the  soar- 
ing pit  operation.  They  adjust  conV 
trols,  which  regulate  the  flow  of  air 
and  fuel  to  the  burners,  to  maintain^ 
\  the  correct  temperature  in  each  pit,  \ 
and  by  watching  dials  they  determine 
when  the  ingot  is  uniformly  heated  to 
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Ingot  Molds- 


Wh*n  an  InQot  hM  soltdllM 
on  the  outsidv,  •  stiippar 
CTvne  operttor  may  rvcnov* 
th«  moid  as  shown  o«r«  in 
'cutawsy.  Th«  tongs  lift  Um 
mold  whila  a  "ptunger"  holds 
lh«  ingot  down  on  lh«  Ingot 
car. 


f.lquld  stMl  is  .pound  frori  a  ladia  into  ingot  molds 
of  various  sizes.  As  It  cools,  the  molten  steel  solid* 
ifie?  from  the  outride  toward  the  canter.  . 


n  Iron  StMinMJ 


ihe  required  temperature! 
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When  the  ingots  are  needed  in  the 
mill,  the  crane  operator  places  them 
on  an  ingot  buggy,  which  carries 
them  to  the  first  rolling  mill,  some- 
times called  a  ^'primary"  mill.  Here, 
the  ingots  are  rolled  into  >  smaller, 
more  easily  handled  semifinished 
products  called  bloom/,  billets,  and 
slabs.  Blooms  generally  are  between 
6  and  1 2  inches  wide  and  6  and  1*2 
inches  thick.  Billets,  which  are  rolled 
from  blooms,  have'  a  smaller  cross- 
section  and  are  longer  than  bloonis. 
Slabs  are  much  wider  and  thinner 
than  blooms. 

Rolling   ingots  into   blooms  and 

..slabs  are  similar  operations;  in  fact 
s|^e  rolling  mills  can  do  both.  In  the 

"^^11,  the  ingot  moves  along  on  a 
roller  conveyer  to  a  machine  that 

l^esembles  a  giant  clothes  wringer.  A 
*'tw^-high"  rolling  mill  has  two 
grooved  rolls  that  revolve  in  opposite 
directions.  The  rolls  grip  the  ap- 
proaching red  hot  ingot  and  pull  it 
between  them,  squeezing  it  thinner 
and  longer.  When  the  ingot  has  made 
one  auch  pass,  the  rolls  are  reversed, 
and  the  ingot  is  fed  back  through 
them.  Throughout  the  rolling  opera- 
tion, the  ingot  periodically  is  turned 
90  degrees  by  mechanical  devices 
called  ''manipulators, *V  and  passed 
between  the  rolls  again  so  t^at  all 
sides  are  rolled.  This  operation  is*re- 
peated  until  the  ingot  is  reduced  to' a 


slab  or  bloom  of  the  desired  ^ize.  It  is 
then  ready  to  be  cut  to  specified 
lengths. 

A  roller  {D.O.J.  613.782);  the 
worker  in  charge  of  the  mill,  works  in 
a  glass-enclosed  control  booth,  locat- 
ed above  or  beside  thje  conveyor  lime. 
This  employee's  duties,  which  appear 
to  consist  'principally  of  moving  se- 
vers and  pushing  buttons,  look  rela- 
tively simple.  However,  thq^quality  of 
'  the  product  and  the  speed  with  which 
the  ingot  is  rolled  depend  upon  the 
roller*s  skill:  The  roller  regulates  the 
opening  betwee^  tlie  rolls  aftei^  each 
pass.  If  the  opening  is  set  too  wide;^ 
more  passes  will  be  needed  to  get  the 
required  shape^  and  production  will 
be  slowed:  If  the  opening  is  too  nar- 
row, the  rolls  or  gears  may  be  dam- 
aged. Long 'experience  and  a  knowl- 
edge of  steel  characteristics  are- 
required  for  a  worker  to  become  a 
roller.  A  mani pulator  operator 
(D.O:T.  612(.782)  sits  in  the  booth 
beside  tITe  roller  and  qperate^^ofi- 
trols  that  correctly  position  the  ingot 
on  the  Roller  conveyor  before  each 
pass.  * 

Upon  leaving  the  rolling  mill,  the 
red-hot  slab,  billet,  or  bloom  moves 
albng  a  Conveyer  to  a  place  where  a 
\hear  operator  (D.O.T.  6I5!782) 
controls  a  heavy  hydraulic  shear «that 
cuts  the  steel  into  desired  lengths. 
In  a  rolling  mill  that  has  automatic 
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controls,  »  roHing  mill  attendant  il 
given  a  ijCard  that  has  been  piinched 

.  with :  a  :^senes  jpf  hQ|es._  The  hold's 
represent  coded  directions  as  40  how 
the  ingot  is  to  be  roUedr  The  atten- 
dant in^rts  the  card  into  .a  card  . 

-  "reader"  and  presses  *a  button  to 
start  tKe  a^itoniatic  rolling  sequence. 
When  tHia^^rocess used,  the  roller's 
Job  is  shifted  A^om  operating  the  don-^ 
trols  to  difecting  and  coordinating 
.the  rolling  processr-r     '  ^ 

Of  increasing  use  im  shaping  steel 
into  slab&v  blooms,  and  billets  is  the 
continuous  casting  pfoce^,  which* 
eliminates  the  n^ce^it^  of  producing 
large  ii)g6ts.  that  iii  turn  musi  be 
reheated  and^'tben  put  through  the 
primary  mill.  In  one  type  of  contigu- 
ous casting,  a  ladle*  of  liquid  steel,  a 
water-cooled  mold  of  the  desired 
product  shape  (JTof  exanrple,  a 
bloom)  dnd  a  cooling  chamber  are 
set  above  the  plant  .floor.  A  series  of 
rolls  descend  from  the  cooling  cham- 
ber-to  the  floor.  Liquid'  steel  is 
poured  i^ito  themoltl.  The  steel  cools 
and  solidifies  along  the  bottom  and 
lower  sides  of  the  mold.  Passing 
down  through  t^e  chamber,  the  steel 
is  further  cooled  by  a  water  spray. 
The  rolls  control  the  molded  steeKs 
descent,  support  its  weight. 
Straighten  it  as  it  moves  toward  the 
pl^t  floor.  The  molded  st^el  Is  cut  to 

^'the  desired  lengths  as  it  emerges  . 
from  the  rolls.  Continuous  casting  re-r 
quires  fewer  workers  than  the  pour- . 
ing^'and  rolling  of  ingots  require. 

After  th^  steel  is  rolled  or  cast  int^ 
primary  shapes,  most  ,of  it  is  put 
through  finishing  operations.  Slabs, 
for  example,  can  Ise  reduced  and 
shaped  into  shefe^and  bille.ts  can  t^e 
made  into  wiro'and  pipe. 

S^eel  sheet  is  the  most  important 
finished  product  made  by  the  iron 
and  steel  industry.  To  majce'sheets,  a 
slab  is.  first  heated  in  a  furnace  simi- 
lar to  the  soaking  pits  described  ear- 

,  1ieir)^ndthen  run  through  a  hot  strip 
milk  The  hot  strip  mill  is  a  continu- 
ous series  of  pairs  of  rolls,  sioDilarto 
the  two  at  the  primary  mill.  As  the 


uniU  th«y  »rt  ol  unlfomi  tawwratur*  throughout.  A»  9fch  tnd«« 
reQuir«d  at  thfl  roughing  mill  moht)  lortlng  pit  cnty  optrators  Ub 
it  imm  th«  sojking  pit  to  tm  huge  facility.  Tha  almoet-aquam  •«> 
aactlon  oUII<^tael  airwrginq  from  the  toM  at  tha  rtghl  kjantltlaa 
as  a  bj^Cfrn.  Another  kind  or  swnlllnlshed  alaal  la  wMw  than  tt 
rr^nd  is  catlad  a  sltfb. 


improved  surface,  th^  product  may* 
be  cold  rolled  ja  another  jnill. 

Having  obtained  jnfonnatio|i  on 
the  characteris'fica-of  the  shee.t  d,e-. 
sired;  the  roller  at^the  hot  ^rifTnfill  ' 
r^fers  to  a  printed  •guide  to  det^mS|%e 
the  necessary  gauge  between  each 
pair  of  rolls,  and  the  speed  at  which 
the  slatT  should  travel.  Working*  in  a 
pulpit,  the  roller  uses  controls  to  set 
thflP|fcgauge  on  the  last  series  of  rolls, 
while  _^^^^e  speed  operator  (D.O^.. 
613.-782)  works  controls  thaf  adjust 
the  sp>eed  of  the  rolls  and  conveyor. 
Unless  problems  develop,  the  jobs  of 
these  'two' workers  are  repetitive. 
HoweVer,  if  the  sfieet  should  begin  to 
buckle,  between  rolls,  due  to  'the 
^teePs  composition  or  temperature, 
these  two  employees  must  readjust 
the  gaugd  and  speed  of  the  rolls  in  an 
attempt  to  avoid  damage  to  the 
sheet.  ^  .  .  / 

►  -Under  the  direction  of  the  roUer,  a 
rougher  {U.Or^.  6^13.782)  anda^ist- 

«ant  use  hand tool^  to  adjust  th^  gauge 
and  eclge  guides  for  the  first  sefi^s  of 
rolls  (called  the  roughing  miJI).  A  ; 
rougher  pulpit  operator  (0.O.T 
613.782), Tollowing  the  ^ougherlSin 


billets.  To  make  dra^wr  wire,  the  bii 

let  is  rolled  into  a  ion;    *Vitn.  round 

produtt  called  a' roa.  X,   •  —f  df^^w^^r 

(D:0;T.  6r4.78^)  opier.i    i  ertfuip- 

rtent  that  pulls  the  c<k1  ahtrouf^: 
,  a  die.  The  die  has  a  iapc<T<* ^  hoiio?,  ont 
^end  of  which  is  smaik^  r^iim>  rh^  r-'^ 
'As  the  rod  pas^s  thrcu;^  tt^e  hole;,  it 

is  made  t^iinri^  and  '^^•^^j  _  ^nd 

conjps  wire^The  win 

tiohs  the  r<jd  injthe  die 

for  drawing, the  rod  tr* 

li^bricates  the  rod  a 

wire  for  scratches  anc 
A  piercing-mill  op^ 

613.885)  .controls  mao 

makes  seamless  pipe 

moves  lev^fs  that  drct 

from  a  oonveyer  intc 

pass  it  between  twc 

•1^1  Is  that  spin  the  bil 

end  of  it  against  a 

"mandrel."  The 

the  inside  wall  of  the 

the  d^00tier  o§  the 

The  opeiititor  ujes  coatr** 

the  mandrel  Bxmjdra.  ir 

conveyer  for  further  "or 


t 


i.iitor- 

ami^ 
^ha^cd 
orce  an 
lug  or 
ooths 
makes 
miform. 
remove 
I  let  on  a' 
'^ing. 


Maintouuice, 


struotions,  signals  the  furnace  crew 
slab'm^ves  through  each  pair  of  rolls,  y /or  additionar  slabs  and  operates  con- 
it  becomes,  thinner  aifd  longer.  EcJge  ^  trols  to  position  the  slab  on  the  con- 
guides  contrbl  its  width.  After  pass-     veyor  and  guide  it  into  the  rolls. 


ing  through  the^  last  pairW  rolls,  the 
sheet  is  wound  into  a  coil.  IfV^he  cus- 
tomer prefers  a^thinner  sljeet  or  an 


Other  important  steel  mill  prod- 
ucts incljude  various  types  of  wire  and 
pipe.  These  products  afe  made  froni 


and 

Plant  Service  Occimbui«w  Large 
numbers  of  workers  jtc  ej-quired  in^  .• 
steel  plants  to  suppor-  pnccwssing  ac-  * 
tivities.  Some  maintain  \\r*i  repair, 
mad^iinerry  and  equipment   ^  «aile  oth- 
ers'operate  the  equipment  tnat  pro- 
vides powerf  steam,  and  \Vitt5fr. 
,    Machunists  and  machine  tcool  op- 
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t  erators  make   '.Ld  repuxr  i^peita  -^rV 
for  productia*    jx\uipne^nt.  Du  ~nk 
"ers  use  machMR  toois   to  (fern 
such  as  those :2aed  to  m«ui.;  .  ^ire:  .-u, 
jumers*(D.O:r  801. 8Sa  iaiW 
grinders^  anc  ^^ihe^  mat  rhiK  tooi. 
*Veljnish  the  se=s  rolls  us^c  r  me  rr 
ing  mills: 

Millwrighcs    Tverhau'  machine 
and  repair  i^aa  replii::.e  defect: 
parts.  Elccr^t  -^ns  ij^«tl  wfnng  an 
fixtures  anv  hook  up  ?i^ctricaily  n 
.  erated  equipment.  E4*^''-\rcaj  repai: 
crs  (mote  intpectoh     t^cp  wiring, 
motors,  swacicrigL  anc  -*jrer  eiectrcal 
equipment  n  fliod 
tion. 

Electro^:^  '?pairers  install  and 


)ile?s. 


^^^ating  condi- 


statiohary  hoi  lets,  and  ctrndenstrs. 
Locomotive  engineers  i^ind  bthe 
train  crew  members  operate  trains 
that  transport  materials  anc  pi:oducts 
in  the  vast  yards  ^6f  iron  and  steel 
planes.  Other  skilled  workers  operate 
the  arious  boilers,  turbines 
switciib^ords  in  factory  powtffplants. 

pther  types  of  maintenance  and 
servica  Avorkers  include  car()enters, 
oilers^  painters,  instrument  repairers, 
scak  mechanics,  welders,  joaders, 
riggers,  janitors,  aad^ guards.,  Many 
laborers. are  employed  to  ^oad  and 
unload  materials  and  do  a  '-ariety  of 
cleanup  jobs. 


maihtain 
electronic 
'/in  steel 
cally,  thiE 
^municatioc 


ifcreasmg  number  of 
an€  systems  usee 
ring  plants.  Typi- 
ent  mcludes  com- 
yifiBBms  sttch  as  closed- 
circuit  telCTOiir'*'  electronic  coii>put- 
•  ing  and  -dair^  r^'r^rding  systems;  and 
measuring,  prvj^iwing,  and  xontrot 
devices  such  aiL  ""  -ray  measuring'  or 
inspection  equipwacnt. 

Bricklayer*  i^pamr  and  rebtiiid  the 
brickwork  in  fiirr^^ces.  soaking  pits, 
ladles,  and>ca^e  orvc^*.  as  well  as  mill 
buiI4pgs*anr.  ^ffjcoc  Pipefitters^ lay 
out,  mstall,  'diid  cepaii^'  piping  that  ^ 
^Hsed^  to  carn^  the  large  amounts  oL 
liquids  and  gases  used  in  steelmak- 
Jng.^Oilermaken  test,  repair,  and  re- 
build heating  onits,  storage  tanks. 


Admtoistrative,jClerical,  and  Te^nl- 
cal  Occuipations? Professional^  admin> 
istrative,\clerical,  and  ^es  workers 
^constituted  about  one-fifth  of  the  in- 
<Iastry's  total  "employment.  Of  these, 
the  majority  are  clerical^wbf Jeers, 
such  as  secretaries,- stenographers, 
typists,  accounting  clerks,  and  gener- 
al office  clerks. 

Engineers,  scientists,  and  techni- 
cians make  up  a' substantial  propor- 
tion of  tlxe  industry's  whit6-collar 
employm  em.^  Several  -  thousand  of 
these*  vTorTcOTS  perform  research  and 
development^work  to  improve  exist- 
ing iron  and  steef  produots  and  pro- 
cesses, and  to  develop  newjones.  ^ 

Among  the-  technical  specialists; 
employed  in  steelipaking  are  rjie- 
chanical  erlgiiv^ers,  w-hose  prin^pal 


OCCUPATIONAL  Oim.OOK  HANDBOOK 

w'ork  is  the  design,  construction,  and 
cfperation  of  mill  machinery  and  ma- 
rtswal  hajidling  equ®)ment.'  Metallur- 
g  ists  and  /metallurgical  engineers 
w«::rk  in  labpratoci^  and  production 
dernartmients  where  they  have  the  im- 
pcrtanlt  task  of  specifying,  control- 
line,  anil  test^g  the  quality  of  the 
ste  unring  its  man  ufacture.  CiviV 
enginejteB  are  engaget'  m  the  layout, 
coirstru^ticni,  and  r  mtenance  of 
stec  oimm^^  and  the  o4uipmeat  usea 
for  -!ea-    Jghl.  ransportation.  * 

Elcomc^-;  engir.  tt«<if,,c-esign,  Jay  out,, 
anc  uip-^me  f-     lyiffation^tjf  elec- 
tricaL  fa;  .jritirt  tn;**^^  pr^'vide  power  foj* 
stee    IF  a  I  op»t»ih,;Dn.   Chjemists  ana- 

^  ^   lyae  thti  chtfrrii-  •  prc«crtie$f  of  steel, 

i^isS^^ana  ra^  Laboratories. 
«y..k.upthj     ,  Laboiazior-  nic::ans  d.o  routine 

testing  am  i-«s.x   .  chemists  and  engi- 
nee -s    I-^  '     j^pr   care  working 
plars^e  :rt<^.t;ir*ed  clra«'Tigs,required . 
in  riant  .   - ^T^r^^ucik  a  and  mainte- 
nance. '  .  . 

AkHionff  '*#  ^mplc  vees  in  adminis- 
tranve,  m^agerial.  and  supervisory 
>c|cciipatic.'»Ti:  are  ofFce  managers,  la- 
l^r  reli  gions  and  rrersonnel  manag^ 
rs,  pLT'. -hosing  £|gents,  plant  manag- 
ers, ar  industrial  eWjeineers. 
WbruTT^,^  with  the^c  persoOTel  are 
severat  riousarfd  -professional  work- 
er$,  Ticluding  accountants',  nurses, 
lawy**^-s,  ecoVibmists.  statisticians, 
and  irathematicians.  The  industry 
also  93ffiptoys> several  thousand  sales 
workBBTs. 

(iSetailed  discrussions  of  prpfes- 
sionaiir  technical,  mechanical,  ^nd  * 
othr^  occupations  found  in  the  iron 
and  4fis=l  industry  as  well  ds  in  many 
othe  ^dustries  are  given  elsewhere 
in  th-  Handbook.) 


CooUngl* 
Roller  apron* 


tlmultaiwmavy 
ferrostatjc  pnm 

by  th«  «a5uU  mwil 


Trwning,  pth^r  QualJIictitions, 
6  and  Advancement  > 

.  Nev-  workers  irt  processing  opera- ^ 
tions  .T:-2aUy  are  hired  as  unskilled 
laborsr&iii  Openings  in,  higher  rated 
jobs  usiuaUy  ate  filled  \yy  promoting 
worke-^.'^  from  lower  grad4  jobs. 
Length  vi  «rvice  with  the  cc^p^ny 
is  the  miJOL.'ff  factor  considered  \yKe?t 
selecting  vorkers  for  promotion. 
PromotiCTs  to  first  level  supervlspry 
pCsuionL  such  as  blower  iand  melter, 
differ^m^rTng  companies.  Some  Qr'ms 
detefmiiYd  these  promotions  sole)y 
on  seniorrty  while  others  also  consid- 


er  abilit)  i,o^do  the  job. 


/ 


OCCUPATIONS  IN  THE  IROV  AND  STEEL  INC 

r--.    .  • 

Training  for  proceissin^  oGcupjaf- 
tipns  is  done  *ahnost  entirely  on  the 
job  >yorkers  tnove  to  operations  re- 
qbiffing  progressively  ^eater  skill  as 
thcy^acquire  sxperienns.  Ar crane  op- 
•erator,  for  erxampie.  Tmr  is  taught 
how  «to  ope^te  relatiivc  y^imple 
craoes,  and  ±en  advances  through 
Sevceral  steps  to  cfenr  much  more 
difficulttd  run,  suc^'  '^e  aot-metal 
crane.  ^  .  -  ' 

.WorJ^ers  m  Che  vcuioius  operating  . 

'  nihits  usuaIN   advar  ^     along  fairly 
.welUdcfined     Mnes     j  promotion 
withii^their  -v'uartr.Trsni*.  For  examr  - 
^le,  to  becow't     ^'Hsi  iarnaqe^Iowr 
er,  a  Worke-  ^^m^^  ^ly  starts  as." a  la- 

*  borer,  advza-^^^i.^       second  helper,. 

.first  helpe:        "iper.  ana. finally  bloy-  ^ 
er.  At  a  r     gen  furnace,  a 

worker  nna^  *g  *  '>y  doing^general 
cleanup  w/o     ani..^hen  advance  to  • 
furnace  has^   s^ogjed  assistant,  ilrst 
assista^nt. 
efventualh 

of  job  advArwcemtrj  ^n^ter  a  roller  in  a 
finishing  -il  mit-»it  be  assistari^t 
rougher      -ughe-  -^aloit  oper^pr^ 
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^rn'a<^|pDi>erator,  and 
rme  »?<K.  A  possible  line 


rou^trsr^' speed  operator,  ar  fmish 
_jc.oUi:r.  Workers  can  be  tra«ied  for 
,~:7irc2d  jobs,  such  as  >Icwer7~TieIier, 
ml  roller,  whicfi  are  among  t  2  h'igh- 
:stitTated  ste^Imaking  jons.  in  i  mini- 
ng..m  ot  4  or  5  years,  ^bu   thi^y  may 
»  .0  wait  much  loniier  nefoFe. 
-rr*ngs  OCCi^. 

help  them, advar   c  i'  their 
•  many  efriployqe-   ,ak.e  part- 
courses  in  sufejt  rs  suzb  as 
:  :  e:-  stry,  physicS;  me:  :.'^urg;>  Bnd 
-  ::inaH^"^ eht.  Steel  comt-inies  some- 
:::Ties      ^vide  this  trarmng — often 
:hir    r    plant.  Other  ^  arker:  take 
^en:  -   ::our5es Mn ^izn  schools, 
^z3ols#  or  universities  or  en- 
rrespondence  courses/ 
Ai^pf,  -niceship  is  the  best  wSy  to 
:aar  \:  .  aintenajice  trade.  Appren- 
i:ces::ip^  rograms  usually  last  3  or  4 
'  eari   aniv^onsist  mainly  of  shop 
train m  g  is.  various  aspects-tof  the  par- 
ticu  ^  In  addition,  cIassr6o*m 

insT-  "n  in'  related  •t^'chnical  sub- 
iec"  -  ally  is  given,  either  in  the 
pli;  local  vocational  schools,  or 

ihr       1  correspondence  schools. 
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nawpiinies  have  dif- 
jons"  fcr  apprentice  ' 
rr^T  ^p4oyeJ-s  re- 
-  h  ve  the  equiv- 
ni      or  vocational 
!'  -riost  cases,  ther 
:Dp4icants  is  18. 
•  e  aptitade  ^Rd' 
o  app^iqants  to 


iztabHity  for  th^^ 
^s  generally  are 
,^  qualified  wo'rk- 
in  the  plant. 


Employ««  ov«if aiitoml|tlcally  controUfd  charging  of  blast  ftim^ce. 


Steeimaking 
ferent  qualiTuj 
applicants.  Ge-^ 
.quire  applicar  ; 
alent  of  a  faig^ 
.school  educatic 
jninimum  age  :r- 
Some  companjf^^ 
other  types  of 
determine  thei 
trades.  Apprer 
chosen  from  arr 
ers  already  empr 

The  minimurr  Ttii»uireme5it  for  ad- 
ministrative, en::^-tr-5rring,  and'sci^n- 
tific  jobs^usuali  i  a  bachelor's  de- 
gree with  an  -3r-:opriate  major, 
^acticdlly  allTn^  -;irgei;  co^npanies^ 
haVe  formaj  t-arn^Tig  program"?  fpr 
college-traineQ  workers  and  recr^it 
*  these  workers  lir-ctly  -f^^m  college 
campMs6s.  In  tnes^  programs,  train- 
ees \^rlc  for  b^^'y  periods  in  various 
operatrWati^i  majncsnance  divisions  « 
to  get  a  broad  picture  -of  steelmaxing 
opferatl9nS^  ^fore  they  are  a'ssigned 
to  a  parti<hjlar  aersxtment.  In  other 
companies,  the  -T^iy  hired  pi'cfes-, 
sional  \yorker  is  assigned  directl^  to  a 
specific  research  operating,,  mainte- 
nance, administrative,  d(r  sales  un'jt. 
Engineerifig  graduates  quently  are 
Hired  for  sales  work  ^nd'many  of  the 
executives  in  the  indu^ry  ha<e  enjgi- 
■  neering  backgro^ds.  Engineering 
gi^aduates/  as  we.l  ds  graduates  of 
business  adminisrratiqn  aiKl  liberal 
afts  colleges-;  are  enj ployed 'in  sales, 
accountmg,^  and  labor-management 
relations,  as  well  as  in  managerial  po- 
sitions. ' 

CompletiorN^  a  business  course  in 
high  school,  junforVcollege,  or^  lousi- 
ness school  is  preferred  fgr^entry  nWo 
most't)f  the  clerical  occupations^ 
Clerical  jobs  requiring  sp^tfial  knowl- 
edge' of  the  stee  industry.  generaHy^ 
are'niled  by  promoting  personnel  al- 
readyeqiployed  in  the  industry. 

Employment  Outlook 

EmploymentMn  the  iron  and  steel 
industry  is  not  expected  to  change 
significantly  through  the  miil-l98.0's. 
"Nevertheless,  any  workers  will  be 
hired  to  replace  those,  who'retire,  die, 
or  leave  ^hefr  jobs  for  other*.reasons. 
The  total  number  hired '^may  fluctu- 
ate from  year  to  ye^r  because  the 
industry  is  sensiWve^o  changes  in 

'  /    •    .     J  •  ■ 
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Technological  advances  have  enabled  the  iron  and  steel  \ 
industry  to  meet  groWmg  demand  without  Ipng-rtin  *  '  ^ 
increases^n  employment  .  ^     '  ^' 

Wage  and  salary  workers  in  the  iroa^and  steel  industry,  1S50-76  and 
projected  1985 

Employees '  800 
(in  thousands) 

^  700 


1950  1955 

SoOrce   Bureau  ot«laboT  Statuncs  , 


1960 


1965 


197C 


1975 


1980 


1985 


business  conditions  and  defense 
needs.  # 

^  Production  of  iron  ^nd  steel  ft  ex- 
pected to  in(ftease  as  piopulation  and 
business  growth  create  a  demand  for 
more  automobiles,  houseihold  appli- 
ances, industrial  "taiachineTy/anjd  oth- 
er products  tnat  require  large 
amounts  of  these  metals.  Because  of 
laborsaving,  tecnnology,  howev^, 
employment  is  not  expected  to  keep 
pace  witlr  increases  in  production. 
Giant  blast  furnaces  are  being  built 
that  make  more  trpn  per  worker  than 
the  smaller  furnaces  they  are  replac- 
ing. Some  blast  f^irnaces  now  ^ave  ^ 
conveyor  systems  that  automatically 
weigh  and^  transfer  raw  materials 
from  the  stora#itiireas*to  the  furnace, 
^uch  systenls  will  eliminate  "^tock- 
house  jobs  such  as  the  scale  car  op^ 
erator.  Open  hearth  furrf^ces  will 
continue  to 'be  replaced  with  more 
efficient  basic  oxygen  furnaces,  in-^ 
creasing  the  amount  df  stjeel  pro- 
duced per  worker.  Older  primary 
^^vo\X\ng  mills  Wfll  Jt>e  re|/laced  by  con- 
'  tinuous  caSte^,  which  ose  fewer^em- 
plqyees  to  Ipcoduce  slabs,  billets,  and.% 

.bloorn^.  Greater  use  of  computer^tA' 
control  plant  -e^ipment,  ^as  in  hor/ 
finishing  mills,  ^femd^ji^o^rocess  busi-/ 

.  ness  records  also  wilfincrease  pro^ 
ductivity. 

Employment  trends  wilt  diiter 
among  occupations.  The  number  of 
.  .^j^opportunities^r  engineers,  met- 


allurgists, laboratory  te(?hr.iciarts, 
and  other  technical  workers  wilLin- 
crease  as  the  industry's  research  tnd 
develQpment  programs  expand.  Em- 
ployment of  compute r^ystejns  ana- 
lysts and  programmers  aUo.  will  in- 
crease because  conxputersSi wi ' 
perform  more  of  the  work  in  the 
steelmaking  operations.  Some  main- 
tenance workiers  such  as'^electronic; 
repairers  will  be  needed  in  greate  - 
numbers/q  maintain  the  ^creasingh 
complex  pachinery  used  by  the  steel 
mills.  Employment  of  other  mainte- 
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r.  -LHce  '/ jrkers~-for  exar:r»ir  brick- 
i..  ers  and  cairpenters^w  work  ex- 
t  nsiverv  on  open  haarth  ~  umaces-^ 
\>f^'■  c-'C  Jne  -because  they  work  on 
t:  aiprtierit  that  is  beini:  replaced. 
Employ-nent  in  pracessmc' occupa- 
'_:ons  s  expected  to  Jecline  siightly  as 
^^-^.cre  efficient  plan:  machine  :'y  and 
-  r*ftient  are  introduced. 

/  Earnings  arKi  Working 

Corid^ions 

Tiings  of  prpcucti  ;*kers  in 

\\r-z\'  and  steelmaking  a     ar-  mg  the 
.^^iznest    r.  manufacturing    ir.  \  1 976, 
a^'  CT^ged  $7  68  an  hour,  while 
p;  xluc:'„on  wor^cers  as  a  wnole  aver- 
aii  :d  %^.S1.  To  show  bow  earnings 
vr  by  -isrcigjation  anc  department, 
.    -£-c  rates  for  empioyeces  in  ^me  of 
the  :?nncip'al  occupations  are  pre-  ' 
<: -        in  ta^le  1.  However,  most 
stc.  w-.TKers  are  paid  on  af^  incentive 
bajws — that  is,  the  more  they  produce 
lif         e  they  earn — :.rc  often  e^rn 
more  :han  the  table  uould  indicate. 

M::st  production  w  "^rkers  in  the 
iron  and  steel  industn  ^e  members 
of  .nc  United  Steelwork. .rs  of  Amer- 
ica, -.greemenv-s  be^een  stsel  com- 
panie:.  and  the  union  ir-:ude^sotneof 
the  -lost  liberal  fringe  benefits  IVin^ 
-dus  '  Most  workers  receive  vaca- 
tior  -^ay  rangin'J  from  \  to  5  weeks, 
deoeniding  on  length  of  service.' A 
wo'ker  in  th^  toB  50  percent  of  a 
seme  TV  list  rec^flkr^  13-week  ya- 


Approxirndte  hasic  straight-time  hourly  earninf»s  ^  of 
'  in  hasic  iron  and'  steel^stablishmenc 


.  .  in  selec  ted  occupa  lions 
^d'I976 


■  Hourf^ 
earnings 
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Blast  furnaces:  ^  "  - 

Larry  or  scale  car  operators......^   ^. 

Keepers^    !  .-•   6.95 

Basic  oxygen  furnaces:  «  ' 

Second  a^istants  (Second  helper )...<   ..-.s 

Furnace  operators  ^  

Open  hearii  furnaces:  * 

Charging  machine  operators   ^  ^ 

Fumac:;  ope pto rs -( First  helper)  :r*r.  :  

Bloonri,  shih  and  Willet  mills:   ^  " 

Soakinr  pit  ^Jrane  operators,  

Roller.   '  

ConAnuous  hot-strip  mills:  *^ 

Roughers  ....y...:'..  '.  ^  

Rollers  ^.  /....!    -r^^- 

Maintenance:  .  ^  *  "  . 

Bricklayers   ^\....T.ps:  :  /^30 

Millwrights   '  ■  7*20 

'  Excludes  premium  pay  for  overtime  and  for  work  on  weekends,  holidays,  and  rate  shifts 
and  incentive  pay.  .  *         '  .  a  . 

1»«0 


V 


J 


$6.55 


6.95  * 
.7,80 

8.  If 

7.05  • 
8.35 

7.20 
8/90 
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catioiH.every  5  years;  Ihe  -r-Ti  u^ming 
cers  receive  3  extr4  ^^^^ — ^va- 


3n  once  in  a  5-year^?-enoc  ^ro- 
fessionjfand  executive  pcr'semrs::  re- 
ceive iimuar  bwnefits. 
^Workers  may  re^re  or  ;omz^^ny- 
paid  pensions  after;30  ye*^^  iirrv- 
ice,  regardless  of  age.  J-nr*  /ees 
having  2  years  or  more  of  ^er-  are 
eligible  ta  receive  suppiermcTiiU;  jn- 
employment  -benefits  fof  ur  to  52 
we^ks.  Other  benefits  in*clbat:  aealth 
and  life  insurance,  and  educaticn  and 
scholarship  <assistanc#.        ^  * 

Workiog  conditions  .^->  by  de- 
partment, ^^rk  in  almo  si  lil  profes-. 
sional  and  clerical  jobs  and  many 
maintenance  jobs  is  done  n  conrfort- 


able  surrQU«dings.  Workers  near  the 
blast  and  steel  furnaces  and  in  the 
rolling  mills,  however,  are  subject  to**" 
extreme  heat  and  noise.  For  exam-; 
pie,  when  raw  materials  such  as  scrap  - 
steel  are  loaded  into  a  steel  furnace 
thunderous  roar^jjccurs.  The  temper- 
ature in  the  building  which  surrounds 
the.  blast  furnace  remains  extremely 
high  even  in  the  middle  of  winter. 
Many'planfe'^have  developed  meth- 
ods to  reduce  j^b  'discomfort.  The 
use  of  remote  control,  for  example,  ^ 
enables  some  employees,  such  as  fur- 
nace operators,  to  work  outside  the 
immediate  vicinity  of  processing  op-  , 
erations.  In  other  instances,  the  cabs 
in  which  the  workers  sit  while  operat- 


ing mechanical  equipment,  such  as 
cranes^^may  be  air-conditioned.  Be- 
cause certain  processes  are  continu- 
ous, many  employees  are  on  night 
shifts  or  work  on  weekends. 

Sources  of  Additional 
information 

For  additional  infornvation  about 
careers  in  the  iron  and  gteel  industry, 
contact:        '  ^  ,  ^ 

American  Iron  and  Steel  Institute,  1000  16th  ♦ 
St.  NW.,  Washington,  D.C.  20036.  (  • 

United  Steelworkers  of  America,  Five' Gate- 
•  way  Center,  Pittsburgh.  Pa.  1^222. 

\ . 


OCCUPATIONS  IN  LOGGING 
AND.LUMeER  MILLS 


.,,^he  logging  and  lumber  mill  indus- 
try offefs  a  Variety  of  careers  for  peo- 
ple who  enjoy  ^outdoor  worlc.  Log- 
.  ging  co^mps  and  sawmills  pro^ikie 
many  job  opportunities,  especially  in 
the  Sbuth  ^nd  Pacific  Northwest,  the 
Natioil*s  major  timber-producing  re- 
gions, r  , 

Mature  and  Location  of  the 
industry 


tation,  almost  all  can  now  live,  at 
home  and  commute^to  work. 

In^the  saw^mill,  logs  are  debarked, 
,  rough-sawn  into  bqards  or  timl^ctrs  ^f 
various  \vidths  and  lengths,  and  then 
seasoned  (dried)  so  the  woo'd  will  ndt^ 
warp.  A  small  amount  of  roMgh  lum- 
ber is  sold  without  further  process- 
ing, but  the  rest  must  be  sent  to  a 
planing  mill  before  i|  goes  to' market. 
In  the  planing  mill,  rough  boards  are 
finished  to  give  them  a  smooth  sui;- 
face.  Boards  also  are  made  into  floqr- 
ing,  siding,  mouJding,  and  other 
forms  of  building^Nm.  Since  logs 
cost  more  to  ship  than  processed 
lumber,  sawm>ills  usually  are  located 
•flear, tree-harvesting  areas.  Some  of 
these  mills  are  smaII,,portabIe  opera- ^ 
tiops  that  can  l^e  moved  about  from 
week  to  \^ek  as  the  harvest  pro- 
gresses, but  the  large  ones.are  perma- 
nent. IJUning  mills  may  be  par^  of 
sawmillfop.erations  o^  may  be  sepa- 
rate fa^cinties  miles  away.  Many  saw- 


.    In  1976,  about  75,000  wage  and 

salary  workers  wer€em ployed  in  log- 
ging— harvestin'g^rees  and  removing 
'    thejfi' from  foi^sts.  A  much*  larger 
— ^number — about  2 1 0,000 — worked  in 

sawn^ills  and  planing  mills  where  logs 

are  converted  into  kimber.  In  addi- 
^  tion,  there  were  about,  60;000  ..self- 
employed^  workers,  most  of  them  in. 

hogging.  ' 

Th^  statement  deals  with  activities 
.  and  jobs  involved  in  cutting  and  re- 
•  movipg  timber  from  forests  and  in 
*  the  pcocessing  of  logs  into  rough ^jmL_JJ""^  ^"^^  P'''"'"^  """^  «'"P'°y  ^^^^ 

finished  lumber.  It  excludes  the 

manufacture  of  paper,  plywood,  ve- 
neer, and  other  wo^  products  such 

as  furniture ^and  boxes.  Occupations 

in  paper  manufacturing  are  discussed 

in  &  separate  statement  elsewhere  in 

"^Q. Handbook.     '  , 

LuiAber  production  has  followed 

the  same  basi^  process  for  many 

Arears.  A  stand  of  timbor  is  harvested 

in  the* forest,  moved  to  a  central 

location  or  ''landing'*  accessible,  to** 

transportation,  an^xthen  carried  by 

truck  or  rail  to  a  mill  for  processing. 

Logging  Crews  typically  consist  of 

from  5  to  1  5_^orkers.  Sev6y;al  cr^ws, 

each  working  at  a  different  location; 

may  be  needed  fo  supply  Uigs  fer  a 

.single  mill.  The  crew  moves  through 

the  forest  as  one  area  after  another  is 

harvested!  Years  ag^o^  these  workers 

livc;d  in  camp^  close  to  the  cutting 

site.  With  better  r»eds  and  trahspor- 


r  than  20  wo(^ers,  but  some  have 
n^ore  than  100. 

Although  some  logging  and  lumber 
mill  wbrkjrs  are  employed  in^t^early 
everSf  State',,seven  States  account  for 
-  about  half  of  the  industry^  employ- 
ment: Oregon,  W  ash  ing  u)n, ^^Califor- 
nia, Alabama,  North  Carol 
•  kansas,  and  Georgia.  * 

Logging.  Before  a  stand  of  timber  is 
harvested,  a^  forester  (D.O.T. 

'  040.08jVselects  and  marks  which 
trees  to  cut.  Foresters  also. map  the 

^Cutting  areas,  pjaqjand  supervise  the 
cuttiifg,  and  plant  seedlings  to  rej 
place  ^he  trees  that  went  removed. 

restry  (echntciojt^  (  D  .O .T^. 
441,384)  assist  foresters  in  performr 
ing  thes^  'duties,  timber  cruisers 

.  (D.O.T.  449.287)  estimate  the 
amount  and  grade  of 'standing  timber 
and  help  foresters  make  maps.  Heavy 
equipment  operators  build  abc^ss ' 
roads  and  trails  to"  the  cutting  "and 
loading  areas ^o^^that  thcy^an  be 
reached  by  loggingf  cr'c^sl  ^■ 
The  initial  harvesting  task — "fall- 
ing and  bucking"— is  the  ^process  of 
cutting  the  tree  down  and  ^further 
cutting  (bucking)  itvinto  logs  for 
maximum  productW^Iue  and  easier 
handling.  Faiiers  (D.O.T. '91^0.884),' 
working  singly  or  in  pairs,  use  power-  * 
saws  to  cut  down  lar^e  trees  marked 
by  the  forester.  Expert  fallers,  can 
usually  jirop  a  tree  in  the  exact  spot 


Nearly  half  of  all  lodalrigand  lumber  mill  workers  are 
employed  in  seven"^tates^    ^  ^ 

State  distribution  of  employment  in  logging  andjumber  mills,  1970 


Oregon 
Washington 
Ca1iforrff& 
Alabama 
North  Carolina 
y  Arkansas 

Georgia  / 


'(Remaining  43  States 


Soxjrctt:  Bureau  ot  the  CWius 
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IN  LOGGING  AND  LUMBER  MILLS 


'  OCCUPA^ONSI 

V  ^     •  V 

where  they  want  it,  without  ir^ring 
/  other  trees.  As  soon  as  tAe  tree  is 
down,  backers  (D.6.T.  94Cte884Xsaw 
the  limbs  off  and  saw  the  mink  into 
Fogs.  Sametimps,  small  trees  are 
felled  with  tree  harvesters,  which  are 
machines  mounted  on'  a  ^ctor  and 
operated  by  a  logging-tractor  opera- 
.  tor  (D.O.T,  929.883). 

The  next  task — *'skiddrng" — is  a 
^method  of  remoj^ng  logs-ih»k:j!l^ 
cutting  area.  A  choker  (std^l  cable) 
iA^noosed  around  the  log  by  choker, 
^  mters  (D.O.T.  942.887)  ajnd  then 
attached  to  a^^otpr, -wjych^drags  or 
**skids"  the  Jog  to  th^  landing. 
rigging  slinger  (D.OJ^  942.884)  su- 
IDervises  and'  afidm^  choker  setters 
'   ^d  tractor  drivers. 

Sometimes,  other  methods  of  re- 

*  '  mov^I  are»  necelsary  or  desired.  In 

rough  terrain  in  |he  West;  where  logs 
must  be  moved  up  or  down  steep 

*  slopes  or  across  Tavines^  the  "high- 
lea<d**  method  is  used  instead  of  skid- 
ding. This  method  is  somewhat  like  a 

^  fishing  rod  and  rejel.  Steel-*c'abtes  run 
'from  a  diesel-powered  wirtch  (cpel) 
tl)cQugh  pulleys  at  the  top  of  a  large 
•steei^ tower  (rod/ and  down  to  the 
gutting  area  which  may  be  hundreds 
of  feet  away  from,  the  tower.  Choker 
setters  noose  the  ^lid  oi^the  cable 
around  a  log  and  a  yarder  engineer  ' 
(D.O.T.  942.782)  operated  the  winch^ 


Loader 
area 


i^lMratora  take  logs  from  landing 
^ace  them  on  trucks  to  go  to 
for  proceislng. 


to  pull  the  log  intp  the  landmg.  Otheri  ^^^^^  storage  protects  the  logs  from 
methods  include-the  use  of  heavy-  y^^^^^^^  j^sect  dam^e,  anJ  fire, 
duty  helicopters  and  balloon? that  lift  ^^^^  decking,  op  the  other  hAid, 
logs  weighing  several  tons  and  carry  ^^^^^  storage  VoUipfe  per 

them  to  the  loading  ^ites.  The  major  ^       and  some  trees  ^ch  as  oak 
advantages  of  these  methods  are  that    .^^^^^^  ^^^^^^  ^^.^  ^^^^^ 
forest  obstacles  may  be^avoided  ^ 
more  easi^  and  environmental -dam- 
age caused  by  dr^^ing  Itftt  across 
•the  land  iiP  reduced. 
4  After  logs  reach  the  landing,  th^y 
are  loadedv  on  a  tryck  trailer  and 
hauled  to  a*  mill.  A  loader  engineer 
(D.O.T.  52^1.883)  operates  a  ma- 
chine that  picks  up  l<5gs  and  places 
them       the^  trailer.  A  second  loader 
(D.O.T.  949.884)  directs  the  posi- 
tio^iing  of  logs  on  the  trailer.  Al- 
though trucks,  usually  aife  used,  logs 


are  sometimes 
cars. 


carried  by  railroad 


will  sin^c  in  "Water. ''L^  scalers 

(D.O.T.  941.488)  measure  logs  and 

look  for  defects^  such.as  knots  and" 

splits,  to  estimate  the " amount  ^and  s 

quality  of  lumber  available.  P^g^ 

worker^  (D.O.T.  ^921.8feTSy-sort  the 

logs  so  that  all  of  one  kind  or  size^go 

into  the  mill  together.      ^/  *^ 

A    bull-chain    operator  (D.O.T. 

921.885)  contrdls^a  conveyor  that 

pulls  logs  up  a  chute  into  th^  sawmill. 

A^barker  operator  (D.C>.T  533.782) 
•  ^  -*  _--i.:^^V   ,  . 


opjerates  ipachinery  to  remove  bark- 
and  foreign  qiatfer  that  could  dam- 
age sa\MS.  0ne  kind  of  machine  has 
Sawmill's  and^Plafiing  Mills,  At  the'  rough  metal  bars  or  knives  that  rub 
sawmill  incoming  logs  are  stacked  on  -o^chip  the  bark  ^tCay.  Another  kind- 
the  ground  (cold  deckir^g)  or  tears  it  off  with  the  high  pressure 
dumped  inldra  pond  to  await  cuttiVig.'    force  of  water.  The  rerhoved/bark 


may  be  processed  into  garden  jnulch 
or  butned  to  produce  heat  and  steam 
)for  the  sawmill,  *' 

As  a  log  enters  the  sawing  area,  a 
deck  worker  {p,0:i,  rollsjt 
onto  a  platform  called  a  *'carriaj^e,V 
^d  a  block  setter  (D.O.J- 667.^5) 
aligns  this  log  and  locks^it  into  posi-'^ 
tion.  I^lie^arriagef  which  moves  back 
and  forth/on  rails,  Q^irries  the  log  into 
the  teethTW  a  large  handsaw;  each 
time  the  log]j)asses  the  saw  a  board  is 
sliced  off.  T%is  operation  is  con- 
trolled ^y  a  heiJ^sawyer  (D.O.Tf 
667.782),  who  is  on^of  the  most  ex- 
perienced workers  in  ,th^  miH.  The 
uality  and  quantity  of  usable  lumber^ 
obtaii^ed  from  4ogs  depjends  largely, 
on  tm^head  sawyer's  skill  and  knpwl- 

Alter  leaving  the  carnage,  thelum- 
ber  moves  to  an  edger  saw,  consisting 
of  two  or  more  circular  blades.  Oper- 
ated by  a  pony  edger  (D.O.T. 
,667.782),  the  edging  machinery  cuts 
the  lumber  \o  the  desired  width.  For 
example,  the  production  run  m^y  be 
cutting  boards  to  a  4-inclf  width. 
Next,  a  trimmer  savi^perator  (D.O.T. 
-667.782),  using  a  se^ie^f  circular 
dross-cut  saws,  cuts  the  lumber  to 
various  li^ngths,  sitfh  as  8j*  10,  or  12 
feet.     ^  ^ 

When  all  sawing  is  completed,  a 
conveyor"  system  moves  the  rough 
lumber  into  a  sorting  shed,  where 
graders  ^ly.O.T.  i^6*587)  examine 
each  board  and  determine  its  grade 
according  to  set  stand£|fds  df^^quality 
and  valiie.  After  gtading,  sorters 
(D.Cf.T  922.4«7)  pull  and  stack  the 
lumt^^'according  to  type,  grade,  and 
size;  /  ,  - 
.  At  this(stage_tjie  lumber' is  s'till 
green  and  must  be  seasoned  so  that  it 
will  not  jshHnk  warp.  Jt  maybe 
stacked  outdoors  where*  the  sun  and 
wind  Will  remove  excess  .moisture. 
More  frequently;  however,  it  is 
placed  in  a  spdbially  heated  building 
(dry-k\\n).'^.  j  Dry-kiln  ^  operators 
(D.O.T.'  563.^81)  control  xfenjpera- 
ture,  huniidity,  and  ventilation  i% 
kilns. 

Some  seasoned  lumber  is  reacjy  foj& 
use  without  further  processing.  Molt 
of  the  lumber,  however,  must  pass 
through  a  planing  mill  before  being 
shipped  to  market.  In.  this  mill,  the 
rofiigh  dried  lumber  is  run  through  a 
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I Y ;  Se>of  roto  knives !contr()ned  by  a 
J;  ]flane^^  (D.O.T.  665.782). 

,  ^Sortie vkifiijfe,  heads,  produce  smooth 
'   -^^^^^  yiixAe  others  Jtbngue-ahd- 

V  groove  the;  boards  for.floonng.  or  r 
'  panelijng.  Similarly;  a  wide  variety  of* 
\  .-  mc^dlding  brother  building  trim^irfay 

be  cut.  Xiie  dressed  or'finished  lums^. 
;  .  •  ber  is  usually  graded' again  before 

Storage,  by^  a  planar  mill,  lgra4fin'  ' 
>^  (b.p.T.'' 669.587).  The  miliing  pro-  ' 
cessis  now  ended  and  4he  lumber  is 
.  ready  for  shipment. 

In  addition  to  tKose  already  -de- 
scribedt  workers  in  many  other  oc^u- 
'    patioiis  requiring  a  bfoaO  range  of 
^  training  and  skill  a|e  needed  in  the 
logging  and"  nriiUipg  processes.  Main- 
tenance mechanics'  install  and  repair 
q^ws  and  rejated  machinery.  Saw  fil- 
ers sharpen  and  repair  saws,'  and^ 
electricians  maintain  and  repair  wir- 
;  i^g,  niptors*  and  ^other  electcjcal 
equipiVient.  Increasingty;  people  with 
electronics  backgrounds  are  being 
hired  to  nriaintaiiT  the  growing 
amount  of  electronically  controlled 
.    or  operated  eqiiiphient.  Truckdrivers 
transport  logs- to  the  mills  ancjl  deliver 
-  the  finished  lumber  products  to 
wholesafers.  '.  -         '  <* 
\Man:^,:  worker^  are  employed  in 
.  ;  clerical,  *  sales,   and  administrative 
occupations.    For   example,  many 
companies  employ,  office  managers, 
,  purchasing  agents,  [^ec:sonneI  manag- 
.  ers,  saleswbrkers,  office  clerks,  ste- 
.  npgraphers  and  typists,  bookkeepers, 
and  business  machine  operators. 
..  Also;'  the  industry  employs  profes- 
sional  ahcl  technical  workers,  such  as 
civil  And  iiidustriar  engineers,  draft- 
ers and  surveyors,  and  accountants. 
XPetailed  discussions  of  professional, 
.  technical,  and  mechanical  occupa- 
*^tiohs,'  found  not  only  ii^  logg^ing  and 
milling  but  in  other  industries  as  well, 
,are  given  elsewheje.  in  the  T/anrfi^oo/: 
iii  sections  covering  individual  occu- 
pations.).»»  » 

■     '  .  ■  • 

Tralnfhg,  Other  QuallficatJons, 

^  ajud  Adyanc^ment 

:  .Most  loggers  and  millhands  get 
their  first  jobs  without  previous  train- 
ing. Employers  prefer  high  school 
graduates',  but  applicants  with  less 
education  frequently  are  hired.  Entry 
level  jobs  usually'  can  be  learnWi  in  a 
few  weeks'  by  observing  and  helping 
experienced  workers. 


Saw  operator  cuts  logs  Into  S-fbot  langths  for  plywrbocl 
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A  beginning  logger  may  start  by 
helping  choker  setters  or  buckers. 
After  gaining  logging  experience'  and 
l^asic  skills, ^workers  may  advance  to 
higher  paying  positions  as  vacancies 
occur.  Those  with,  an  aptitude  for 
operating  machinery  may  become  ^.Ji 
yarder , engineer,  or  a  tractor  opera- 
tor. Others  may  be  interested  in  the 
highly  skilled  faller  or  bucker  jobs. 

In  the  mi^l,  the  beginner  often  is 
assififQjftd  jto'  a  laboi"  pool. to  do  odd 
job^  su^  as  sorting  and  stacking 
lumber:  Millhands  may  be  trained  to 
operate  various  machines  such  as  the 
edger  saw  or  a  band  saw.  Other  mill 
workers  may  be  able  to  pursue  ca- 
reers in  lumber  sales  and  marketing, 
or  be  trained  for  j-esearch  jobs. 

Mechanics,  electricians,  and  oth- 
ers who  repair  and  maintain  the  in- 
dustry's'equipment  are  trained  on  the 
job  under  the  guidance  of  supervisors 
and  experienced  workers.  In  some 
companies,  this  training  is  supple- 
mented by  classroom  instruction. 
Maititenance  trainees  frequently  are 
selected  from  workers  already  em- 
ployed in'  nriills  o^  logging  crews. 
Many  firms,  however,  will  hire  inex- 
()erienced  people  who  have'mechani- 
cal  aptitude.  Generally,  it  takes  a 
j^taineie  3  to  4  years  to  become  skilled 
m  one  of  the  mafntehance  jobs. 

Workers  who  have-leadership  abil- 
ity and  years      experience  can  ad- 


vance  to  supervisory  .  positions  in 
mills  and  logging  crews.  Many  of  the 
smaller  logging  companies  and  saw- 
mills are  owned'  by  people  who  b§gan 
their  careers  ^s  loggers  or  millhands. 

Loggers  a^d  millhands  must  be  in  ' 
good  physical  condition.  Ahhough 
modern  equipment  -has  reduced 
some  of  the  heavy  labor,  sitamina  and 
Agility  are  still  important  qualifica- 
'tions,  particularly  for  loggers.  Be- 
cause of  the  danger  irfvolved  in  oper-  • 
atin^  and  working  around  heavy 
machinery,  workers  should  be  alert 
and  well  coordinajted. 

A  bachelor's  degree  usually  is  the 
minimum  educational  requirement 
for  forester,  engineer,  accountant, 
and  other  professional  occupations^ 
Completion  of  commercial  courses 
in  high  schook  or  business  school 
usually*  is  adequate  for  entry  into 
clerical  occupations,  such  as  secre- 
^  tary,  typist,  and  bookkeeper. 

Employment  Outlook 

Employment  in  logging  and  lum- 
ber mills  is  expected  to  decline^ 
through  the  mid-i980's  despite  an- 
.  ticipated  increases  in  lumber  produc- 
tion to  meet  the  Nation's  population 
and  industrial  gfowth.  Laborsaving 
piachinery  will  make  it  possible  to 
harvest  more  timber  and  process 
more  lumber  with  fewer  employees. 
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Nevertheless,  many  workers  will  be 
needed  each  year  to  replace  those 
"who  retire,  die,  or  leave  thfe  industry 
for  other  reasons.  The  number  of  job 
openings  may  fluctuate  from  year  to 
year,  however,  because  the  demand  . 
for  lumber  is  sensitive  to  changes  in  \ 
cojistruction  activity. 

EmpAyment  in  logging  camps  and» 
mills  will  decline  over  the  long  run  as 
more  modern  equipment  and  .tech- 
niques are  adoptjsd.  A  tree  harv^^t^f^r-*- 
for  exam^Ie,  which  has  a  scissdr-lik'e 
-pair  of  blades,  can  cut  down  a  tree 
four  times  as'fast  fis  aMvSw,  As  more 

.  harvesters  come  tn to  use,  fewer  log- 
ging wdrkers  will  be  required.  Saw- 
mills arid  planing  mills  may  reduce 
employnient  requirements  by  install- 

-►ing  new  machinery  and  improving* 
plant  layouts.  In  , the  kiln  area, 
example,  a  stacking  machine  oper^it- 
ed  by  two  o%  three  people  can  re-  , ' 
place  six  who  stack  by  hand. 

Although  employment  in  the  in- 
dustry as  a  whole  is  declining,  certain 

^occupations  will  grow.  Additional 
mefchanics,  for  example,  will  be 
needed  to  maintaifn  the  growing 
stock  of  logging  equipment,  trucks, 
and  mill  machinery.  More  foresters 
and  forestry  technicians  will  find  jobs 
in  this  industry  as^  forest  replanting 
and  conservation  programs  receive 
greater  att^tion.  Engineers  will  bfe 
in  greater  demand  as  the  industry's 
produ.ctipn  methods  become  more 
complex*  As  in*  the  past,  "tiowever,, 
most  of  the  industry's  job  openings 
.•will  be  for  logging  and  milj  workers; 
because  they  make  up  ?  very  large 
proportion  of  the  industry's  total  em"- 
ployment,  replacement  needs  are 
high. 

Summer  job&  sometimes  are  avail-. ^ 
able  for  high  school  students  1 7  years 
of  age  or  older.  These  jobs  are  un- 
skilled and  include  such  tasks  as 
'  working  on  a  survey  crew,  helping 
hauriogs  to  landings,  clearing  brush, 
and  fighting  forest  fires. 

'    Earnings. and  Wprking 
Conditions 

"in  1976,  production  workers  in 
sawmills  and  planing  mills  averaged 
$4.59  an  hou^  In  comparison,  pro- 
duction workers  in  manufacturing  in-r 
dustries  as  a  whole  averted  $5,17 
an  hour.  « 


Laborsaving  machinery  has  cut  employment  in  the 
logging  and  lumber  mills  industry  in.half  since  1950 

Wage  and  salary  Worfc^ePs  in  rog^lng  and  lumber  mills,  ip50-76'^d 
projected  1985 
•Employees  „  600 
(in  thousands) 

500  " 


400 


300 


Source:  Bureau  of  Labor  Statistics 


tirqes,  working  time  and  pay  may  be 
lost  because  of  heavy  rain\)r  snow  or 
very  extreme  temperatures.  "  Al- 
though usually  sheltered,  sawmills 
and  planing  mills  may  be*  noisy  and 
dusty,  and  uncomfortably  warm  dur- 
ing Jthe  sumnfier.  Moreover,  work  at 
logging  sites  arid  in  mills  is- more  haz- 
ardous than  in  most  manufacturing 
plants.  For  many  pej-sons,  however, 
•the  opportunity  to  work  and  live* in 
forest  regions  .away  from  crowded^ 
cities  more  than  offsets  these  disad- 
vantages. ■ 
The  major  unions  in  this  induistry 
are  the  International  Woodworkers 
of  America  (AFL-CIO)  and'  the 
Lumber  Production  and  Industrial 
'Workers,  an  affiliate  of  the  United 
Brotherhood  of  Carpenters  ai^d  Join- 
ers of  America  (AFLiCIO).  On  the 

J  J  .  Hourly  ratesy 

Logging  \  West  Coas{ 

Deck  workers   T:.....:  ..-   $6.00 

Pond  workers  ..^  '  6.00 

Sorters  •  ^  :  ;   ^-25 

Tfimmers.....  v  .  6-25 

Choker  setters*.....  :  '  •   ,  6.45  • 

Pbny  edgers  -  ^-^^ 

Truckdrivers  •  ■  •  :         .  ^-^^ 

Graders  ;  •  6.65 

Lumber  stackers.  •  •  ♦   ^  ^ 

""Planer  operators...  -  •  t   7.00 

Rigging  slingers.....'.  ;   7- 10 

Yarder  engineers  '.  ).........   7.70 

 :  t  :  7.80 

 !  Va  ?.  8^30 

  9.15 


Wage  rates  in  logging,  sawmills, 
and  planing  mills  vary  considerably 
by  occupation  and  geographic  area. 
Workiers  in  different  regions  of  the 
United  Stated  often  earn  vastly  differ- 
ent hourly  wages  for  doing  the  same 
job'.  Average  hourly  rates  for  select- 
ed occupations  in^  Western  logging 
camps  and  sawmills  in  1976  arq 
shown  in  the  accompanying  tabula- 
tion. Workers  in  the  South  earned 
considerably  less  than  those  in  the 
West. 

Logging  and  lumber  mill  workers 
often  must  do  thewr  jobs  under  unt 
pleasant  working  conditions.  Most 
logging  jobs  are  outdoors  and  the 
weather  often  is  yery  yot  and  humid 
or  extremely  cold.  The  forest  may  be* 
wet  and  muddy,  with  many  annoymg 
insects  during  the  summer.  Some- 


Head-saw  operators,  circular  saw.. 

Head-saw  operators,  band  saw  

Fallers  and  buckers  
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Sources  of  jl^dditionai 
Informlktion.  ' 


.  International  Woodworkers  of  America,  1 622 
N.  Lombard  St,  Poftland;  Oreg.  97217. 


West  Coast,  a  large  proportion  of  the 

industry *s  production  wbrkers  are  iniormaiion.^ 

.                        ^         -  . '  .      Wood  Industry  Careers;  National  Forest  Prod- 

covered  by  umon-management  con-  For  further  inform!^tion  about,  job  ,    *  ^^^^  Association,  1619  Mass  Ave.  NW., 

tracts.  In  the  South,  on  the  other  opportunities  ana  working  j:ondi-         Washington,  D.t  20036. 

.hknd,  relatively  few  are  covered.  tions,  contact: 


€4 
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MOTOR  VEHICLE  AND  EQUIPMENT 
MANUFACTURING  OCCUPATIOr^S 


At  the  beginning  of  this*  century, 
^^^otor  vehide  manufacturing  was  a 
virtually  unknown  industry.  Todays 
by  a  number  of  measures,  the  ihdus- 
try  is  one  of  the  niost  important  in 
the  Nation. 

A  measure  of  an  industry's  role  in 
the  economy  is  the  importance  of  the 
products  it  makes.  The  prcxiucts  of 
motor  vehicle  manufacturing  cars, 
trucks,  and  buses  are  a  vital  part  of 
our  transportation  system^  Heavy 
trucks  ^e  used  in  industries  such  as 
mining  to  haul  raw  materials  and 
heavy  equipment,  and  by  other  in- 
dustries such  as  trucking  .to  carry  a 
wide  variety  of  goods  fropv  one  part 
of  the  country  to  another!  Small 
trucks  carry  bread,  mail,  building 
materials,  and  hundreds ->of  other 
items  for  short  distances.  Buses  are 
used  tot  both  local  and  transconti- 
nental transportation,  as  well  as  for 
shipping  some  goods.  Automobiles 
provide  people  with  the  ability  to  go 
anywhere  in  the  country  whenever ; 
they  desire.  '     -  . 

Another  measiire  of  an  industry's 
economic  importance  is  the  number 
of  people  it  employs.  Motor  vehicle 
manufacturing  employs  more  work- 
ers than  any  other  single  manufactur- 
ing industry,  almost  1  put  of  every 
100  woirkers  /in  the  Nation's  labor 
forcccwprks  in  motor  yiehicle  manu- 
facturing. / 

^  Still  another  indicator  is  the  num- 
ber of  jobs  an  industry  creates  in  oth- 
er sectors  or  the  economy.  Motor  ve- 
hicle manufacturing  is  important  for 
two  reasons.  First,  it  is  a  major-con- 
sumer of  steel,  rubber,  plateglass  and 
other  basic  materials  needed  to  pro- 
duce' motor  vehicles.  As  a  result,  nu- 
merous employment  opportunities 
are  created  in  the  industries  that  pro- 
duce these- materials.  Second,  a  num- 
ber of  industries  employing  large 
numbers '.of  ytprkers  have  been  create 
ed  because  of  motor  vehicles.  Some 


of  these  industries  are  motor  vehicle 
repair  shops,  automobile  dealerships, 
gas. stations,  highway  construction, 
and  truck  and  bus  transportation  fa- 
cilities: 

As  in  other  large  industries,  the 
workei^  in  motor  vehicle  manufac- 
turing have  widely  different  levels 
and  types  of  education  and  training. 
Job  requirements  vary  from  a  college 
degree  for  engineers  anc|  other  pro- 
fessional and  technical  workers  to  a 
few  hours  of  on-the-job  training  for 
some  assemblers,  materials  handlers, 
and  custodians. 

Nature  and  Location  of  the 
Industry  ' 

The  automobile  industry  is  able  to 
produce  millions  of  vehicles  because 
of  mass  production  of  standardized 
parts  and  assembly  line  manufactur- 
ing. Parts  plants  make  thousands  of 
interchangeable  parts  that  are  put  to- 
gether by  workers  at  assembly  plants 
to  build  jcomplete  vehicles.  NeW  cars 
are  driven  off  the  assembly  line  at  the 
rate  of  about  one* a  minute. 

The  industry  has  about  3 ,000 
plants,  ranging  from  small  parts 
plants  with  only  a  few  workers  to 
huge  assembly  plants  that  employ 
several  thousand.  About  85  percent 
of  the  industry's  employees  work  in 
plants  with  500  workers  or  more. 

Over  t\vo-thirds  of  the  industry's 
employees  work  in  the  Great  Lakes 
region,  including  Michigan,  Ohio,  In- 
diana, Illinois,  Wi^onsin,  and  west- 
em  New  York.  Michigan  alone  has 
almost  40  percent  of  the  total,  with 
half  of  these  workers  in  the  Detroit 
metropolitan  area.  Other  important 
industry  centers  in  the  Great  Lakes 
area  are  Flint  and  Lansing,  Michigan; 
Cleveland  and  Warren,  Ohio;  Indian- 
apolis and  Fort  Wayne,  Indiana;  Buf- 
falo, New  York;  and  Chicago,  Illi- 
nois. 


Major  automobile  manufacturing 
centers  are  also  found  in  other  parts 
bf  the  country,  including  LOs  Ange- 
les;r  San  Francisco,  Kansas  City,  St*, 
Louis,  A tlanta,^d  Philadelphia.^ 

How  Autornobiies  are  Mc^de 

There  are  thr^e  stages  in  making 
an  automobile:  Designing,  engineer*- 
ing,  arid  testing;  producti6n  of  parts 
,  and  subassemblies;  and  final  assem- 
bly. Although  the  rest  of  this  state- 
ment discusses  only  automobiles^ the 
information  ^so  applies  to  trucks, 
buses,  and  other  motor  vehicles.'  t 

Designing,  Engineering,  and  Testing, 
About  2  to  3  years  of  designing, 
engineering,  and  testing  precede  the  . 
actual  production  of  a  new  car. 

First,  executives  decide  what  type 
of  car  to  produce — a  sports  car,  com- 
pact, or  luxury  car — ba^ed  on  what 
their  market  research  shows  about 
consumers'  desires.  Once  this  deci- 
sion has  been  made,  they  determine 
basic  specifications  for  the  car's  size . 
and  cost.  Desigri  of  the  car's  body 
and  interipr  is  assigned  to  stylists.  . 
From  the  sketched  and  drawings, 
skilled  model  makers  make  scale  and 
full-size  clay  and  fiberglass  models  of 
the  car  that  are  used  to  refine  the 
styling,  to  evaluate  safety  features, 
and  finally  to  make  master  dies  for 
producing  the  car^  Engineers,  usually 
working  with  drafters  who  draw  up 
blueprints  and  specifications,  design 
the  car's  engine,  transmission,  sus- 
pension, and  other  parts.  Their  de- 
signs must  meet  saifety  and  pollution 
control  standards,  as 'well  as  pass 
cost,  fuel  economy,  and  performance 
tests.  They  work  with  physicists, 
chemists,  metallurgists,  and  other 
scientists  to  develop  new  parts,  stron- 
ger and  lighter  metal  alloys,  new 
ways  to  use  plastic  and  fiberglass, 
and  thousands  of  other  improve- 
ments in  automobile  design. 

Each  new  design  and  improvenient 
is  thoroughly  tested  in  the  laboratory 
and  on  special  test  tracks  that  can 
duplicate  almost  every  driving  condi- 
tion. Engines  are  run  thousands  of 
miles  to  test  their  durability.  Safety  ^ 
features  are  tested  in  the  laboratory 
^  and  in  actual  crashes.  Components 
that  fail  must  be  redesigned  before  . 
the  car  can  be  produced. 
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On-th«-road  t«stliHI  of  f u«l  economy  and  tailpipe  emissions. 


Production  of  Parts.  Once  the  caf's 
finaU  design  has  been  agreed  upon 
and  the  decision  to  go  ahead  with 
production  has  been  made,  the  thou- 
sands of  parts  that  are  needed  to 
mass-produce  complete  vehicles 
rhust  be  manufactured.  Parts  are' 
made  using  a'  number,  of  different 
methofds  and  .  a  variety  of  rnaterials, 
including  steel,  cop'per,  aluminum, 
glass,  rubber,  plastic,  and  fabric. 

Even,  ^etal  parts  are  made"  by'  a' 
number  of  different  methods.  The 
metalworkipg  process  used  to  make 
each  part  is  determined  by  a  number 
of  factors,  including-  the  size  of  the 
part  to  be  rriade,  the  amount  of  stress 
to  which  the'.part  will  be  subjected, 
and  the  degree  of  precision  required. 
Bulky  parts,  such  as  enjgine'  blocks, 
are  made  using  the  castrhg  process. 
'  Another  process,  called  forging,  is 
used  for  axle$,  crankshafts,  and/Other 
parts  that  must  withstand  great 
amounts  of  stress.  Body  panel$  are 
made  by  a  process  called  metal 
stamping  in  which  huge  presses 
stamp  sheet  metal  into  the  shape  of 
the  desired  part. 'Other  parts  such  a^ 
altemdUors  and  carburetor  parts  are 
machined  to  exact  dimensions.  These 
metalworking  prbcesses  are  ex- 
plained more  fully  under  plant  occu- 
panons. 

variety  of  manufacturing  proces- 
sess  are  used  for  the  windows,  trim, 
and  interior.  Plastic  and  glass  parts 
are  molded  and  cut,  seat  cushions  are 
sewn,  and  many  parts  are  painted. 
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Throughout  production  many  in- 
spect;jons  and  tests  are  made  to  in- 
sure that  the  assembled  car  will  meie^ 
quality  and  safety  standards. 

Final  Assembly.  After  ntiany  months 
of  designing,  testing,  and  producing 
parts,  the  car  is  finally  ready  for 
assembly.  Each  worker  on  the  assem- 
bly line  hgs  a  specific  task  to  perform 
as  the  conveyor  carries  the  chassis 
along  the  assembly  line.  Axles  are 

L attached;  the  engine  and  transmis- 
sion are  mounted;  body  panels  are' 
welded  together,  painted,  ^nd  joined 
to  the  chassis;  and  instrument  panels 
and  seats  are  installed.  Near  the  end 
of  the  line,  hubcaps,  mirrors,  and 

.  other  finishing  touches  are  added. 
Gasoline- is  pumped  into  the  fifel 
tank,  headlights  and  wheels  are  align- 
ed, and  the.  car  is  inspecteid  and  driy- 
en  off  the  line.  The  whole  final  as- 
serribly  process  may  trike  as  little  as 
90- minutes.  \      .  * 

.  AssepT(6ling  hund^ds  of  ^ars  a  day* 
requires  expert  tirning  and  coordina- 
tion. Parts  and  subassemblies  are  de- 
livered according  to.  production 
schedules  q^rranged  months  in  ad-  ' 
vance  in  order  that  they  may  be  usa\ 
without  interruption  to  woricers  frorn 
storage  areas  along  the  assembly  line. 
Workers  at  each  assembly  station  re- 
ceive instructions  for  the  color  and 
special  equipment  for  each  car  that 
passes  along  the  line.  This  allows  cars 
of  different  colors  and  types  to  follo,w. 
each  other  on  the  assembly  line.  |A 
blue^Sedan,  for  example,  may  follow 


OCCUPATIONAL  OUTLOOK  HANDBOOK 

■  «    ■  - 

a  red  station  wagon.  Throughout  the 
assembly  process,  inspections  are 
maae  to  assure  that  ea£h  car  is  being 
put  together  dorrectlyj* 

- ,  ^  Occ^upations  in  the  Industry 

•  The  autpmobile  industry  employs/  ' 
workers  in  hundreds  of  occupations.  . 
Semiskilled  plant  workfers,"^  including  > 
assemblers  and.  inspectors,  rhake  up 
about  one-half  of  all  employee;?-'  An  , 
additional  ope-quarter  .are  svlpervi-• 
sors,  machinists,  tooUaiid-die  mak-  ♦ 
ers,  mechanics,and  otiier  skil|^d  craft*  ^ 
workers.  Clerical  workers  make  lip 
another  one-tenth  of  the  total.  The 
rest  are  professionals,  tephnicians, 
sales  workers,  rhanagers,  guards,  and 
unskilled  workers. 

Some  of  the  important  occupa- 
tions are  described  briefly  below.  De- 
tailed discussions  of  many  of  the  pro- 
fessional, technical,  craft,  and  plant 
jobs^may  be  found  elsewhere  in  the 
Handbook. 

Professional  and  Technical  Occupa- 
tions. The  modem  automobile  is  the 
product  of  the  research,  design,  and 
developnient  work  of  thousands  of 
-engineers,  chemists,  drafters,  and 
other  professional  and  technical 
workers. 

Over  30,000  engineers  worked  in 
the  autopiobile  industry  in  1976. 
Most  of  them  were  mechanical,  elec- 
trical, or  industrial  engineers.  Me- 
chanical engineers  design  improve- 
ments for  engines,  transmissions,  and 
other  working  parts.  Electrical  .engi- 
neers design  the  car's  electrical  sys-  ^ 
tem,  especially  the  ignition  system 
^nd  accessories.  Industrial  engineers 
concentrate  on  plant  layout,  work 
standards,  scheduling,  and  other  pro- 
duction problems.  The  industry  also 
employs  metallurgical,  civil,  chemi- 
cal,and  ceramic  engineers. 

Thp'  industry  employed  over  3,000 
mathematicians,  physicists,  chemists, 
and  other  physical  scientists  in  1976. 
Most  of  them  work  on  research  and 
development  projects,  such  as  find- 
ing ways  to  reduce  fuel  consumption 
and  air  pollution  and  studying  the 
behavior  of  metals  under  certain 
conditions.  Mathematicians  and  stat- 
isticians design  quality  control  sys- 
tems and  work  with  research  scien- 
tists and  engineers.  Some  scientists 
supervise  technical  phases  of  produc- 
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tion.  Metallurgists^  for  example,  su- 
pervise melting  "knd  heating! opeija- 
tions  in  the  casting  and  fprging 
departments.  '  j 

.Drafters  are  the4argest  group  of 
^bhnical  workers.  They  woi^  closely 
with  engmeers  and  styHsts  to  draft 
blueprint  and  specifications  fbr  each 
pact  of  the  cat.  Engineering  | aides, 
laboratory  asA^istants,  and -thousands 
,of  othqr  tecdnicians  also  assist  engi-- 
.  neers  and  scientists.  ' 

Administrative^  Clerical,  and  Related 
Occupations.  Executives  decide!  what 
kind  of  vehicies  to  produce,'  what 
prices  to  charge,  where"^  to  build 
p1antH»  and  whether  to  manufacture 
or  buy  certain  parts.  They  are  assist- 
ed by  lawyers,  market  analysts, 
economists,  statisticians,  industrial 


rel.iN'-^ns  experts,  and  other  profes- 
sional- ,  whp  may  also  supervtse  plai\t 
or  office  staffs.  .  Purchasing  agents, 
pe-^*nnel' managers,  and  other  ad- 
miini:trative  workers  ^direct  special 
pha--;es  of  the  company's  business. 
.  ,bi;cretaries,  bookkeepers,  shipping 
clerks,  keypunch  and  business  ma- 
ohine  operators,  typists\^nd  other 
clerical  employees  work  in  the  indus- 
try's plants  and  odfiQes.^  '  , 


Plant  Occupations.  jAbouf  three- 
fourths  of  the  automobil^e  industry's, 
employee?  work  in'the  plant.  Most  of 
these  worker^re  engaged  directly  in 
the  production  prbcSess  m^ing  parts 
or  working  on  the  ^embly  line.  Oth- 
.^er  plantworkers  sdcn  a^  maintenance 
machinists  and  stationary  engineers 
help  support  the  production  process 


Th*  largest  grouf^  of  worfcors  In  the  a'Utomobll©  Industry  are  assemblers. 


by  servicing  and  repairing  machinery 
and  equipment.  -  ^ 

Foundry  Occupations.  Engine  blocks 
and  many  other  parts  are  **cast''  or 
molded  fjom  melted  metaL  Pattern- 
makers, cocemakers,  and  machine 
molders  make  sand  molds  that  have  a 
hollow  space  inside  in  the  shaj>e  of 
'the  part  they  are  making.  Worker^"  ; 
called  melters  and  pourers  melt  the 
metal  in  electric  furnaces,  ior  cupo- 
las, and  pour  it  into  the  mold.  After 
the  m^jtal  cools  and  hardens  into  the 
sh^^pe-of  th^  part,  shakeout  wdrkers 
remove  the  casting  from^e  mold. 
*  '  ' 

^  Forging  Occupations.  For^ng  pro- 
duces metal  triat  is  excepftionally 
strong;  thus  the^  forging  process  is 
used  to  make  parts  such  as  crank- 
shafts .and  axles  that  must  withstand 
heavy  W£ar.  Before  metal  can  be 
shaped  using  this  process,  it  must  be  ^ 
heated  in  very  hot  furnaces  called 
forges.  After  the  *metal  is  glowing 
hot,  it  is  placed  bet^/een  two  metal  4 
dies,  which  together  form  the  shape 
of  the  desired  part.  Then,  with  tre- 
mendous force,  these  dies  are 
brought  together  by  hammers  or 
presses  that  squeeze  the  metaj  into 
the  desired  shape.  After  the  metal 
has  been  shaped,  other  workers  re- 
move rough  edges  and  excess  metal 
and  perform  other  finishing  opera- 
^Jjons  such  as  heat  treating  and  polish- 
ing^ab.\ 

Machining  and  other  Metalworking 
Occupations.  Most  rough  cast, 
forged,  and  some  stamped  parts  must 
be  machined  to  exact  dimensions  b^^ 
fore  they  can  be  used.  Engine  cylin- 
ders, for  example,  must  be  bored  out 
to  precise  dimensions  that  could  not 
be  achieved  using  the  casting  process 
alone.  Machine  tool  operators,  rep-'* 
resenting  one  of  the  industry 's^rgest 
metalworking  occupations,  run  ma-  * 
chine  tools  that  cut  or  grind  ^M(ay 
excess  metal  from  rough  parts.  M^ 
operators  use  only  one  kind  of  ma- 
chine tool  and  have  job  titles  related 
to  t?he  type  of  machine  tool  they  op- 
erate,  such  as  lathe  operator  or  mill- 
ing machine  operator. 

Some  machine  tools  are  automatic 
and  can  be  linked  together  to  do  a 
series  of  machining  operations.  A 
rough  engine  block,  for  example,  can 
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.  be  moved  through  hundreds  of  auto- 
matic drilling,  cutting,  and  grinding 
operations  with  little  or  no  manual 
labor.  Some  of  the  inspection  also  is 

*  automatic.  OfJerators  of  those  ma- 
.  chines  are  required  only  to  mbnitoca 
xontrol  panel  to  spot  interruptions 
and  breakdowns.  Other  types  of  ma- 
chine tdols  need  more  highly  skilled 
bperdfors  who  can  change  or  adjusf 
cutting  edges;  determine  proper  feed 
speeds  for  the  metal  to  l^e  machined, 
and  check  the  accuracy  of  machined 
parts. 

Assembly  Occupations,  The  largest 
group  of  workers  in  the  automobile 
industry  are  the  assemblers  (D.O.T. 
806. S'B?).  They  put  together  small 

Iparts  to  make  subassemblies,  and  put 
subassemblies  together  to  build^ 
complete  vehicle.  Each  ^embler 
has'a  specific  job  to  do  as  the  vehicje 
passes  a  work  station.  For  example, 
one  worked  piounts  a  tire  and  the 
next  worker  tightens  th^  nuts  with  a 

.power  wrench.  Most  assembly  jobs 
are  repetitive  and  require  limited 
skills.  However,  they  do  require  good 
coordination,  and  may  be  strenuous. 

Finishing  Occupations.  "Finishing** 
includes  painting,  polishing,  uphol- 
stering; .and  other  operations  that 
protect  the  car*s  surface  and  add  to. 
the  car's  comfort  and  appearance. 
Electroplaters  (D.O.T.  500.885)  coat 
bumj^ers,  grills,  hubcaps,  and  trim  ' 
with  chrome.  Metal  finishers  (D.O.T. 
705.884)  file  and  polish  rough  metal 
surfaces  in  preparation  for  painting. 
Sprayers  (D.O.T.  741.8^7)  apply 
primers  and  paint  with  power  sprsfy 
guns.  Polishers  (D.O.T.  705.884) 
polish  finished  surfaces  by  hand  or 
with  a  power  buffing  wheel. 

Several  different  kinds  of  workers 
are  involved  in  making  the  car's  up-j 
holstery. ,  Working  from  a  pattern,! 
cutters  (D.O.T.  781.884)  cut  fabric 
or  leather  with  hand  or  electric 
shears.  Sewing  machine  operators 
(D.O.T.  787.782)  sew  the  pieces  to- 
gether into  seat  covers  or  headliners. 
Cushion  builders  (D.O.T.  780.884) 
fasten  springs,  padding,  and  foam 
rubber  to  the  seats  and  other  uphol- 
stered areas  and  install  the  covers. 
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an4r.687)vT^oughout'the  manufac- 
ture and^^se^mbly  of  a  new  car,  in- 
spectors check  certain  partif  for  de- 
fects. They  iAspeci  raw  materials, 
examine  parts  during  manufacturing, 
check  the  quality  and  uniformity  qf 
subassemblies,  aind  test-drive  the  new 
car.  Inspectors  i^ieed  various  skills, 
depending  on  thelpart  of  the  process 


the  proteQtive  service  workers  are 

guards,  while  janitpr^^-afKi  porters 

make  up  a  large  portion  of  the  custo-, 

dial  work  force  inUhe  industry. 
t, 

Training,  Other  Oualifications, 
-  '        and  Advancement 

Engineers  ^d  scientists  must  have 


they  inspect.  §ort\e  i^^  ipust  J  at  least  a  bachelor's  degree  with  an 

be  able  to  read  bluc^prints  and  speci.^  appropriate  major.  Advanced  de 
fications  to  determine  the  required""*^ 
dimensions  for  the  parts  they  check. 
They  then  use  micrometers  and  other 
precision  ^measuringl  instruments  to 


insure  that  the  par(5»lmeet  specifica- 
tions. Other  inspectors  use  testing  in- 
struments such  as  dynamometers  to 
be  sure  that  engines  are  working 
properly. 

Other  Plant  Occupations.  Many  other 
^workers  help;  keep  the  plant  operat- 
ing smoothly  by  delivering  materials 
and  parts,  repairing  equipment,  and 
cleaning  and  guarding  the  plant. 

Keeping  the  assembly  line  running 
smoothly  requires  an  elaborate  mate- 
rials handling  and  deliyery  system. 
First,  materials  handlers  load  and  un- 
load raw  materials  and  parts  from 
trucks,  ships,  and  railroad  cars. 
Large  and  heavy  materials — fdN;ex- 
ample,  heavy  machinery  ofr^^w 
steel — are  then  moved  about  the 
plant  by  dverheajd  crane  opera^prst, 
while  other  parts  and  materials,  are 
moved  by  po\yer  truck  operators. 
Checkers,  stock  chasers,  and  slo(^ 
clerks  receive  arid  distribute  materia 
als  and  keep  records  of  shipments  td 
make  sure  parts  and  tgols  are  dejiv- 
ered  to  the  assembly  line  at  the  right 
time.  \  ,  ^  * 
J  A  large  staff  of  workers  set  up  the 
plant's  equipment  and  keep  it  in 
good  condition.  Skilled  maintenance 
mephanics  and  electricians  service 
an4  repair  complex  mechanical  hy- 
electrical,  and  electronic 


/  nspection  Occupations  .\  ,(  D .  O .  T . 
8*06.28 1 ,  .283,  .381 ,  .382,  .387,  .684, 
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equipment.  Millwrights  move  and  in- 
stall heavy  machinery.  Plumbers  and 
pipefitters  lay  out,  install,  and  repair 
piping,  valves,  pumps,  and  compres- 
sors. Carpenters,  stationary  engi- 
neers, and  sheet-metal  workers  also 
work  in  automobile  plants. 

The  industry  also  employs  many 
protective  service  workers  to  keep 
plants  secure  and  many  custodial 
vtorkers  to  keep  them  clean.  Most  of 


grees  or  specialized  experience, 
sometimes  are  required  for  research  -Si^ 
and  development  jobs.  About  a  doz- 
en colleges  offer'  undergraduate  or 
^  graduate  courses  in  automotive  engi- 
neering, and  many  companies  have 
training  programs  in  automotive  spe- 
cialties for  engineers  and  scientists.  ^ 
Most  companies  also  offer  grants,' 
.  loans,  or  tuition  refund  plans  to  their 
employees  for  advanced  study.  Engi- 
neers and  scientists  may' become  su- 
pervisors of  research  or  production 
units,  and  sometimes  enter  adminis-. 
trat^  or  executive  positions. 

Most  automotive  stylists  are  gradu- 
ates of  art  institutes  or  have  bache- 
lor's degrees  in  industrial  design. 
Th^  should  have  a  background  in 
•practical  applications,  such  as  model  ^ 
building,  as  well  as  in  design  theory^  • 
and  techniques. 

Most  engii^eering  aides,  laboratory 
assistants,  drafters,  and  other  techni- 
'  cians  in  the  autpmol^ile  industry  are 
graduates  of  technical  institutes  or 
junipr  colleges.  Others  are  trained  on 
the  job,  at  company  schools,  or  at 
company  expense  at  local  technical 
schools  or  junior  colleges.  Techni- 
cians sometimes  advance  to  engi- 
neering jobs  through  experience^^nd 
study  toward  an  engineering  degree. 

Although  a  college  edti^lu^ 
not  always  required,  ^mimstrative 
jobs  usually  are  filled  by  people  with 
degrees  in  lousiness  aoVninistration, 
engineering,  marketing,  accounting, 
industrial  relations,  aiul  similar 
fields.  Some  companies  offer  ad- 
vanced training  in  these  .specialties. 

For,  semiskilled  jobs,  the  industry 
seeks  people  who  can  do  routine 
work  at  a  steady  pace.  Most  assembly 
jobs  can  be  learned  in  a  few  hours, 
and  the  less  skilled  machine  operat-r 
ing  jobs  can  be  learned  in  a  few 
weeks.  Plant  workers  should  be  in 
good  health  and  have  good  coordina- 
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tion  and  ability  to  do  mechanical 
work.      -  :  .       «  -  . 

Tool-and-die  makers,  patternmak;- 
ers,  electricians,  and  «orn^  other 
^raft  workers  in  the  automobile  iRx 
dustry  need  at  least 4  years  of  train- 
ing. Although  many  persons  ^leariT 
their  skills  by  working^ith  experi- 
^enced  craft  workers,  apj^renticeship 
trallAlng  is  the  besl  way  |o  learn  a 
skilled,  trade.  Automobile  manufac- 
turers, working  with"  labor  unions,  pf- 
fer'apprenticeships  in  many  crafts 

su 
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Applicafhts  for  apprenticeship  usii-'* 
ally  must  tje  high  sghool,.  trade,  or 
vocational  school  graduates,  or* have* 
equivalent  training.  Training  should 
include  mathematics, . science,  me-* 
qh'anical  drawing,  and  shop  cowries.  , 
.Apprentices  must  pass  physical  ex- 
aminations, mechanical  aptitude 
tests,  and  other  qualifying  tests. 

Apprenticeship  incfludes  both 
clastsroom  and  on-the-job  instruc- 
tion. ShQp  math,  blueprint  reading, 
shop^theory,  and  special  subjects 
such  as  electronics  and  hydraulics 
are  studied  in  the  classroom.  In  the - 
^hpp,*  apprentices  learn  the  tech- 
niques of  their  tfade  and  how  to  use 
tools  and  machinery.- 

Supervisors  usually  are  selected 
from  workers  already  employed  in 
the  firm,  especially  if  they  have  com- 
pleted an  apprenticeship)  and,  havd 
considerable  experience.  ^Manufac- 
turers  usually  have  special  training 
programs  for  newly  promoted  super- 
'  visors  that  provide  instructi(|n  in  the 
various^aspe^ts  of  their  new  job. 

^oyment  Outlook 

nt  in  the%utomobile  in- 
ected  to  increase  sig- 
h  1985.  Neverthe- 
of  workers  will  be 
ge  industry  each  year 
"ose  who  retire,  die,  or 
ther  industries.  The  total 
ed  wi)l  fluctuate  from 
because  the  industry  is 
;hanges  in  general  busi- 
ness corjditi^ns,  consumer  preferenc- 
es,^availability  of  credit,  and  defense 
•activity. 

The  prdtluciion  of  motor  vehicles 
is  expected  to  increase  during  the 
next  decade  as  population  and  in- 
come increase.  Because  of  laborsav- 
ing  technjWogy,  however,  employ- 


Eraployment  in  rijotbr  vehicle  manufactiliring  fluctuates  - 
mlh  the  economy,  consumer  prelerences,^ credit 
availability,  and  defense  activity  I .  .^^^^ 
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ment  in  the  industry  Will  not  keep 
pace  with  production.  Automobile 
companies  will  use  more  automated* 
'and  computerized  equipment  for  ma- 
chining, assembling,  and  inspecting. 
A  recent  example  is  the  versatile  "in- 
dustrial robot''  that  can  be  pro- 
grammed to  weld  body  panels,  feed 
parts  into  machine  tools,  and  do  a 
variety  of  othe^r  tasks.  Also,  new  or 
mofiernized  plants  will  have  the  lat- 
est C(/nveyor  equipment  forn  moving 
parts  and  materials.  *^ 

Some  of  the  industry's  increased 
efficiency,  however,  will  be  offset  by 
other  developments.  For  example, 
more  workers  will  be  needed  to  de- 
sign, test,  and, build  cars  with  im- 
proved safety,  exhaust  control,  and 
fuel  consumption  features. 

Changes  in  the  kinds  of  vehicles 
built  and  how  they  are  produced  will 
affect  the  type  as  well  as  the  number 
of  workers  employed  in  the  automo- 
bile industry.  More  engineers,  scien- 
tists, technicians,  and  other  profes- 
sionals will  be  employed  to  meet  the 
industry's  research  and  de^^gjopment 
needs,  especially  to  design  new  en- 
gines, exhaust  systems,  and  safety 
equipment.  The  use  of  computers 
will  increase  the  need  for  systems 
analysts  and  programmers,  but  will 
limit  eijiployment  growth  in  many 
clerical  occupations. 

The  employment  outlook  for 
skilled  workeVs  in  the  industry  varies 


by  occupation.  Little  employment 
grcfwth  is  expected  for  machinists 
and  tool-and-die  makers,  frr  exam- 
ple, as  more  efficient  metas working 
processess  are  introduce-  Some 
skilled  occupations  will  grov  includ- 
ing electricians,  millwrights  pipefit- 
ters, and  machine  repairers  Iv^rall. 
the  number  of  semiskillec  vorkers 
will  decline  slightly. 

r 

Earnings  and  Working 
Conditions 

-  Production  workers  in  the  automo- 
bile industry^  are  among  the  highest 
paid  in  manufacturing.  In  1976  they 
averaged  $7.10  an  hour,  compared 
to  $5.19  an  hour  for  production 
workers  in  all  manufacturing  indus- 
tries.      K  . 

Besides  wages  and  salaries,'  auto- 
mobile workers  receive  a  wide  ranpc 
of  fringe  benefits.  They  ai^c 
1/2  times  their  normal  wae 
working  more  than  8  houro  a  c 
40  hours' a  week,  or  for  work:  on 
Saturday.  They  receive  premiu^  fo- 
working  late  shifts,  and  cour  th^^ 
normal  wage  for  Sundays  anc  loi-- 
♦days.  Most  workers  gefpaic  aca- 
tions  (or  payment  insteac  aca- 
tions)  and  12  paid  holida  year. 
Most  companies  provic  nuai 
wage  increases,  plus  autom/.  c  in- 
cre^es  when  the  cost  of  liv  -ises. 
Life,  accident,  and  health  insurance 
are  provided,  also. 
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»  A  great  maj 
workers  are 
paid  retireme 
pAy  varies  wit 
Many  plans  p 
^ge  55,  or  ah- 


nty-^f  the  iifdustxy's 
.we red  by  'company- 
plans,  Retftemnent 
■ne  length  of)s^rvice:^ 
wde  foF  retirement  a^ 
•  30  years  of<?service 

f regardless  of 
Most^age  worl^rs  and  son^  sala- 
fied  employees  receiv^  snpplementaU 
.  unemployment  benefit  plans;  paid 
for  entird^  ^y  their  ^rempJoyers. 
These  plans  provide  p^y  .during  la^r 
'  .  offs  and  also  provide  ,sbort-work- 
week  benefits  when  workers  are  re-  . 
quired  to  work  Fe^s  tlfan  a  full  week. 
During  layoff,  provisions  are  includ- 
ed for  life,  accident,  and  health  insur- 
ance; survivor  income  benefits;  relo- 
cation allowances;  and  separation 
^  payments  for  those  laid  off  12  con-  ■ 
tinuous^months  or  more. 

Most  production  maintenance 
workers  in  assembly  plants,  and  a 
majority  in  parts  plants,  belong  to  the 
Internationa^  Union,  United  Auto- 
mobile, Ao  ^  .  and  Agricultural 
Implemen    w  of  America^  In 


some  parts  plants*,  the  International^ 
Union,  Allied  rndustria4<NVojJiers  of 
America*  is  the  bargaining  dgent. 
Other  wo/l6|rs  t)elong  to  tl|e,Interna- 
tilpnal  Association  of  Machinists  and 
Aerospace  Workers;  the  Pattern 
Maker's  League  of  North  America;, 
the  Internationak^older^and  AiH 
Workers'  Unioi^. of  North  Am^rigg; 
the  Metat  Polishers  Buffers,  Platers, 
and  Helper^  International  tijnion;  the  ♦ 
international  Unicrti',  Urijted  Plant 
Guard" Nvorkers  of  America  (Ind,); 
the  International  Brotherhood  of 
Electrical  Workers;,the  Internarional 
Union  of  Elfectrical,  Radio,  anc/^Ma- 
chine  Wjorkers;  a#d  the  International 
Die  Sinkers'  Conference  (Ind.). 

Most  automobile  industry  emiploy-  , 
ees  work  in  plants  thaVare  relatively 
clean,  and  free  of  dust,  smoke,  and 
furnes.  Some  work  ^reas,  however, 
are  hot,  noisy,  and  filled  with  dust 
md  fumes.  These  conditions  have 
^een  greatly  improved  by  the  intro- 
duction of  better  ventilation  and 
noise  control  systems.  t 
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^     So^jrces  of  Additional 
^formation 

Infoj'matibn  on  employment  and 
traming  ^tunities  in  the  automo- 
bile? indu. 
local  offic 
service;  e 
"  mobile  fi; 
listed  abo' 


"1 


sail  be  bbtairied  from 
.-^te  employment 
ofirces  of  auto- 


als  e4--^he 
on: 


unions 


Unitec  .Automobile, 
yVgj;icutluTal  Impkipent 
ica,  SQOO  East'Jefrerson 
ich.  482  U, 


Iniemaifonal 
'     -  Aerosp 
Woirkei^ 
Ave.,  ! 

Motor  Vehicle  Manufacturers  Association  of 

the  U.S.,  Inc.,  320 Mew  Center  Building, 

Detroit,  Mich.  48202. 
«  > 

Information  on  careers  in  automo- 
tive engineering  and  a  li^t  of  schools 
offering  automotive  engineering 
courses  are  availaDle  froiti:     *  - 

Society  of  Automotive  Engineers,  2  Pennsyl- 
'  vania  Plaza,  New  '^ork,  N.Y.  10001' 
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OCCUPATIONS  IN  THE 
NUCLEAR  eiiERGY-FIELD 


Nuclear  energy  is  a  source  of  heat 
ahcl  radiation  ,that  can  be  used  for 

peacefui  as  well  as  military  purposes,     ia  the^futureV  controlled  fusion  reac 
Although  peaceful  applications  have     tors  may  provide' an  evjsn  more  effi- 
f.been  expanding  rapidly  ir^'recenti^vcient  method'o^  producing  electric- 
^.years,  tl\ey  arc;  still  in  the  early  stagesVrity.  ^ 

:?ofdevelopment..Continiiing  research  /   ^Another  significant  application  of 


the  most  ponyffqn  method  uied  to- 
day is  the  fisslo^roc^ss/lt  involves 
splitting  uranium  or  pSutoniiMn  nuclei 
*  '  Jby^neutron  bofnbardmeiit.  .jWien 
neutrons  emitted  rrom  tltls^fissioif 
\   'process  bombard  other  nCclei,  fur- 
ther  ission  tikes*  place  and,  uhder  , 
y^^oper^  conditions^,  results  in  a 
'^^Scskin^'-Veaction.  This  reason  re- 
leased energy  tffat  is  converted  mto 
power.  ^Ehis  energy  oan  be  controlled  * 
more  etlitient  i^eactors  m^    be-  in/^^ommercial  use 
operation'^^3(Jthe  mid-l980's.  FUrthef;  ^ 
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and  development  programs  will  be 
needed,  during  the  next'  several^  dec- 
ades to  find  newer,  safery'and  more 
efficient  >yays  of  utilizing  this  energy. 

In  1976,  about  300,000  people 
worked  in  inuclear  energy  activities. 
■Most  were  employed  in  Ifaj^design 
and  engineering  of  nucleaplS&ilities 
and  in  the  deve|0pmeftt  and  manu- 
facture of  niicfear  weapons  and  nu- 
.  iclear  feactors  and  their  components. 
Many  persons  also  were  involved  zn 
research  and  development  of  nuclear 
energy.  Most  nuclear  energy,  workers 
are  scientists,  engineers,  technicians, 
and  craftworkers.  ^ 

^Applications  of  Nuclear  Energy 

One  si^ificant  use  of  nucfear  en- 
ergy is  tne  production  of  electricity 
by  nucleaV  reiictprs.  Steam  produced 
by  reactorsS^w  generates  electricity 
or  many  communities.  These  reac- 
tors have  become  competitive  with 
systems  that  use  fossil  fuels  (such  as 
coal  and  oil).  In  early  1977,  there 
were  65  nuclear  reactors  in  commer- 
cial operation.  About  1 70  plants 
were  either  in  the  planning  stage  or 
were  being  constructed.  Dual-pur- 
pose nuclear  power  desalting  plants, 
which  would  at  the  same  time  pro- 
vide a  new  source  of  fresh  water  and 
electric  power,  are  being  studied. 

Nuclear  reactors  also  power  sub- 
/marines  and  surface  vessels.  By 
eliminating  refueling,  nuclear  pro- 
pulsion extends  the  range  and  mobil- 
ity of  our  naval  forces.  ' 

Although  existing  reactors  already 
generate  huge  quantities  of  power 
from  a  small  amount  of  uranium, 

; 


nuclear  energy  is  in.the  use  of  rgdiq.- 
"^i^topes.  Radroisotopes.  emit  rad|- 
ati^  that  special  instruments,  such 
as  thickness  gatiiges,  can  detect  and 
arflt,jvfaluable  research  tools  in  envi- 
ronmental studies,  agriciiiture^ medi- 
cine, and  industry. 

How  tf^earf' Energy  is 
Produced  .f 

Although  there  are  several  pro- 
cesses fc   producing  nuclear  enefgy. 


Controlled  fission  is  the  .essential 
feature  of  a  nuclear  ri^actor.  The^' 
reactor  is  like  a  furnace,  and  needsl  ' 
fi^el  to  operate.  The  principal  soui^ 
material  fdi*  reactor  fuel  is  uraniu^^^ 
235. Uranium  in  its  natur^  state  con-  S, 
tains  less  than  1  percent  of  readily  . 
fissionable  material,  U-235.  Al- 
though natural  uranium  sometimes  is 
used  as  reactor  fuel,  a  nwfre  concen- 
"trated  and  enriched  fuel  can  be  pro-  ^ 
duced  by  increasing  the  proportion 
of  U-235  isotope^  through  a  process 
called  .gaseous  diffusion.  The  rate  of 
fission  and  energy  produced  in  a  nu- 
clear rea^ctor  usually  is  controlled  by 
inserting  special  neutron-absorbing^ 
•  rods  into  the  fuel  chamber  or  **core/' 


A  section  6ff  a  control  room  at  a  nuclaar  power  plant 
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When  nuclear  energy  is  used  com- 
mercially  for  power,  the  heat  gener- 
ated must  be  converted  to  electricity 
by  cQinventionali  power  equipment. 
The  major  diffeFMiee  between  nucle- 
ar and  6onyentio^l  thermal  electric 
power  stations  is  {hat  the  steam  to 
drive  turbines  comes  from  a  nuclear 
reactor^rather  than  from  convention- 
al power  sources.  (See  accompany- 
ing chart.) 

Becausg/of  the  potential  hazards  of 
nuclear  radiation,  special  .radiation- 
>  resistant  materials  are  used  in  reac- 
tors, and  extensive  safety  measures 
are  taken  to  protect  personnel. 

Nature  of  the  Nuclear  Energy 
^  Field 

Many  kinds  of  research  and  indus- 
trftlLactivities  are  required  for  the 
produb^on  and  use  of  nuclear  ener- 
gy. These  processes  include'  the  ex- 
ploration, mining,  milling,, and  refin- 
ing of  uranium-bearing  ores;  the 
production  of  nuclear  fuels;  the^ 
manufacture  of  nuclear  reactors,  re- 
actor Components,  and  nuclear  in- 
struments; the  production  of  special 
materials  for  use  in  reactors;  the  de-  . 
sign,  engineering,  and  construction 
of  nu<Jejf  facilities;  the  .operation 
arid  marnternuice  of  nuclear  reactors; 
the  disposal  -of  radioisotopes;  the 


productic  n  of  nuclear  weapons;  and 
research  and  development  work. 

These  activities  take  place  in  var- 
ious types  of  facilities.  Some  work, 
such  as  ijiiAng  and  milling,  manufac- 
turing heat  t-ansfer  ^uipment,  and 
constructing  facilities,  differs  little 
from  simila-  work  in  other  fields. 
Otlfer  activities,  however,  such  as 
.  producing  fuels  needed  to  run  reac- 
tors, are  unicue  to  the  nuclear  energy 
field. 

The  Federal  Government  supports 
about  half  of  the  basic  nuclear  ener- 
gy activities,  althougti  private^ sup- 
port has  been  increasing.  The  U.S. 
Energy  Research  anc  development 
Administrai- (ERC  -  directs  the 
Federal  Go^  ernment  nuclear  ener- 
gy research  urogram,  anc  the  Nucle- 
ar Regulatory  Commission  (NRC) 
controls  the  use  of  nuclear  niaterials 
by  private  organizations.  The  opera- 
tion of  ERDA-owned  facilities,  in- 
cluding laboratories,  uranium  pro- 
cessing plants,  nuclear  reactors,  and 
weapons  manufacturing  plants,  is 
contracted  to  private  corporations. 
Most  of  these  operations -involve  re- 
search into  the  expansion  of  medical 
and  industrial  applicationsjb'f  nuclear 
energy  and  the  advancement  of  reac- 
tor technologies  for  generating  elec- 
tricity. Production  of  nuclear  materi- 
als for  civilian  needs  is  also  done  Jn  ^ 
some  of  these  facilities. 
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Privately  gwned  fafcilities  do  all 
types  of  nuclear^^energy  work  except 
^  for  tlie  developij^ent  and  production  . 

of  military  weapons  and  certain  mi- 
-  ciear  fuel-processing  operations.  . 
^Some  -ese^arcB  is  carried 'out  ii;i-* 
depenciently  by  colleges  and  univer- 
sities and  by  nonprofit  orggnizatloos, 

Occupations  in  the  Nuclear 
It       '  .     Energya  Field  ,  [ 

Engineers,  scientists,  technicians, 
ahd  cjaftworkers  accoupt  for'  a. 
j^gher.' proportion  of  total  employ- 
ment/in  this  field  than  in  most  others, 
mainly  b^cau^e^much  of  ihe  work  is 
still  in  the  research  and  development 
phase.  Office  personnel  in  adminis* 
trative  and  clerical  job^  represent  an-i 
other  large  group,  ^ost  of  the  re-| 
mainder  ar^  seTpiskiMed  and 
unskilled  workers  involved  in  pro- 
duction operations,  plant  protection, 
and  sefvices. 

Although  m^ny  engineers  working 
m  the  nuclear  energy  field  are 
trained  in  nuclear  technology,  engi- 
jieers  trained  in  other  branches  also 
are  emr  yed.  Mechanical  engineers 
'  are  the  -gest  single  group,  but  many- 
electric:^  and  electronic,  chemical, 
civil,  and  metallurgical  engineers 
also  woriv  in  this  field.  Many  of  these  ^ 
engineers  do  research  and  develop- 
irien:  work;  others^esign  rUiclear  re- 
actorr.,  nuclear  instruments^  and  oth-^ 
cx  ecuipment. 

Research  laboratories  and  other 
organizations  that  do  nuclear  energy 
work  employ  scientists  in  basic  and 
appiitid  aclear  research.  Most  are 
phvE  '-ists  and.  chemists,  but  mathe- 
maticians, biological  scientists,  and 
metallurgists  also  do  nuclear  energy 
research. 

Large  numbers  of  engineering  and 
science  technicians,  drafters,  and  ra- 
diation monitors  assist  the  engineers 
and  scientists  in  conducting  research 
and  in  designing  and  testing  equip-., 
ment. 

Many  highly  skilled  workers  build 
equipment  for  experimental  and  pilot 
work,  and  maintain  the  complex  • 
equipment  and  machinery.  Many 
maintenance  mechanics  ^tld  all- 
round  machinists  work  in  most  nu-  ' 
clear  energy  activities,  as  do  electri- 
cians, plumbers,*pipefitters,  and.  oth- 
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er  cf'aftworkers  and  ^hemical- 
'  process  operators.  . 

Activities  In  the  Nuclear.  Energy 
Field  /n.' 

'.The.  folloMng  sections  Briefly  de- 
scribe sc^e  major  nuclS^  energy  ac- 
tivities and  their  workers,  r        ■  - 

Uranium  Explohition  'fining. 


Tennessee,  Kentucky,  and  Illinois.  In 
1 976 'Uranium  refining  and  enriching 
pjants  employed  about  I  1,800  wferk- 
ers. ,        ■  '  ^\ 

'Maintenance  Craftworkers,  partic- 
ularly in  the  highly  automated  urani- 
um ertiriching  ji)Iantsr  constitute  a 
large  pryportjon.of  skijipd  workers  in 
this  area.  Many  chefnical-proeess  op- 
erators^also  aVe  employed.  More.tK&n 
one-thjrd  of  the  eijj^neers  and  scien- 

 ^i.-..--:  —  I  ^n^j 


1^  f\  cf\r\  ■  1  x'^  ^j  "  ^  jtists  are  chemical  engineers 
The  9,500-people  employed  tn.iirani-v  ,  ^  .;  ^ 

1  •      a  im^ '  chemists^ 

um  exploration  and  mining  in  197^ 


had  jobs  similar  to  tha||e~in  minting  of 
other  metallic  ores.r  They  mainly 
work  in  the  Colorado  PI  ateajU  area  of 
the  Far  West,  in  the  States  of  New 
Me;cico,  Wyomit^g,  U^h,  Colorado, 
and^ Arizona.  A  relatively^^mall  num- 
ber of  mines  account  for  th^i>ulk  of 
production  and  employ mentv  Most 
.Workers  \n  uranium  mines  are  in  pro- 
duction jobs: 'Among  thenrare  min- 
ers and  drillers  in  underground  rnines 
and  truck^rivers,  bulldozer  opera- 
tors, and  ifiachine  loader^  at  open  pit 
mines.  Scientists  arid  engineers — 
mining  engineers,  geologists — ^also 
'work  in  uranium  ex^^loration  and  , 
mining. 

tJranium  Ore  Milling.  In  uranium 
mills,  metallurgical  and  chemical 
processes  are  used^to  extract  urani- 
um from  mined  ore.  Uranium  mills, 
located  primarily  in  the  Colorado 
Plateau,  employed  about  1,700 
workers  in  1976. 

These  mills  employ  skilled  machin- 
ery repairers,  millwrights,  pipefitters, 
carpenters,  electricians,  and  chemi- 
cal-process operators.  A  small  pro- 
portion of  those  working  in  milling 
operations  are  scientists  and  engi- 
neers. 

Uranium  Refining  and  Enriching. 
Milled  uranium'  is  chemically  pro- 
Cfsssed  to  remove  impurities  and  is 
then  converted  to  metal  or  interme- 
diate chemical  products  for  reactor 
fuel  preparation.  Conventional 
chemical  and  metallurgical  processes 
are  used,  but  they  must  meet  more 
exacting  standards  than  in  most  other 
industries.  The  output  of  refining 
plants  may  be  further  processed  to 
obtain  enriched  uranium, 
k  Activity  int;  this  segment  of  the  nu- 
clear energy  field  is  centered  in  Ohio, 


Reactor'  Manufacturing.  About 
.27,800  people  were  employed  in  the 
design  and  manufacture  of  nuclear 
reactors  and  reactor  parts  in  1976. 
Reactor  manufacturers  do  extensive 
development  work  on  reactors  and 
auxiliary  equipment  and  generally 

•  build  most^'^r  the  intricate  confpo- 
nents,  s^wA  as  fuel  elements,  control 
rods,  and  reactor  cores. 

•  Over  <5ne-third  of  the  employees  in 
firms  that  design  and  manufacture 
reactors  are  scientists,  engineers,  and 
technicians.  Engineers  alone  repre-;^ 
sent  nearly  one-quarter  of  the  em- 
ployment. Most  are  mechanical  engi- 
neers and  engineers  who  specialize  in 
reactor  .technology.  Assisting  these 
engineers  and  scientists  are  many 
drafters  and  engineering  technicians. 
Reactor  . manufacturers  employ 
skilfed  workers,  mostly  all-round  ma- 
/dninists,  in  experimental,  production, 
[and  maintenance  wodt.  Nuclear  ii-  ^ 

actor  operators  also  are  employed  to 
operate  experimental  and  test  reac- 
tors. 

Reactor  Operation  and  Maintenance. 
A'bout  13,000  workers  operated  and 
maintained  nuclear  reactors  in  1976. 
Nuclear  power  stations  employ  reac- 
tor operators,  mechanical,  electrical 
and  electronic  engineers,  instrument 
and  electronic  technicians,  and  radi- 
ation monitors.  Machinery  and  in- 
strument repairers,  electricians,  and 
pipefitters  maintain  and  repair  the 
reactors. 

Research  and  Development  Facilities. 
^  A  number  of  research  and  develop- 
ment laboratories  are  operated  for 
ERDA  by  universities  and  industrial 
concerns.  These  facilities  are  major 
centers  for  basic  and  applied  nuclear 


research  in  ^engineering,  iri  physical  ^ 
and  life  science^;  and  in  the  devefbp-  - 
ment  bf  nuclear  reactors  and^other 
nuclear  equ^ipmen^v  More  than  \\d\9 
of  the  30,000  employed  in  ERDA^ 
research  and  develojiment  facjjjties' 
are  eJigineer^i;  scientists,  an(i;sup- 
porting  technicians,  including  radi-  *> 
ation  monitors.  f\    '  ^ 

•  Although  v^ost  nuclear  energy  re-^ 
search  is  done  in  ERDA  r.es^ar-ch  anA 
develdpn^ent*  facilities,  aboUt  2;600 
'  persons  conducted  research  W  pri- 
vately owned  laboratorie,s.of  eduoa- 
tiorial' institutions,  other  nopprofJf  in- 
stitutions, and  industrial  concerns  in 
1976.  Nearly  3  out  of  4  were  in  'sci- 
entific,*^engin^ering,  and  ^technical 
jobs.    •     '       ^ "  ^  ^ 

Production  oj  Nuclear  Weapons  and 
Other  Defense  Materials.  Establish- 
ments producing  nliclear  weapons, 
weapon  components,- and- other  de- 
fense materials  employed*  about 

^.3^,700  persons  in  1976.  Among  the 
large  number  of  scientists  and  engi-  ,  • 

.  neers  employed  at  these  facilities  are 
physicists,*themists,>and  mechaqical; 
electrical,  apd  electronic  engineers. 
Many  engineering  and  physical  sci- 
ence technicians,  drafters,  and  radi- 
ation monitors  assist  scientists  and 
engineers. 

Construction  of  Nuclear  Facilities.  In 
1976,  about  66,000  persons  worked 
oq  the  construction  of  nuclear  facili- 
ties-^most  were  craftworkers.  About 
18,000  of  these  were  pipe-  and 
steamfitters,  8,100  were  electricians,  . 
and  I  1 ,200  were  laborers.  Several 
thousand  carpenters,  ironworkers, 
^operating  engineers,  and  boilermak- 
ers  also  wfere  required  in  nuclear 
construction.  ^ 

Other  Nuclear  Energy  Activities. 
About  2,400  workers  produced  spe- 
cial materfals  such  as  beryllium,  zir- 
conium, and  hafnium  for  use  "in  reac- 
tors in  1976.  About  8,500  workers 
were  .  employed  in  companies  that 
made  reactor  control  instruments 
and  radiation  detection  and  monitor- 
ing devices.  Large  jiumbers  bf  engi- 
neers arid  technicians  are  employed 
in  these  industries. 

About  6,900  people  were  involved  ' 
in  the  design,  construction,  or  opera-  j 
tion  of  particle  accelerators  used  in 
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nucieaiv  research.  Particle  acceleU^. 
^  tors  eTiable  scientists  to  study  the 
-  structure  and  properties  of  elementa- 
ry particles  in  the^nucleiis  of  ai\  atom. 
'   '^Other  ^^^ers  process  *pack- 
ag^adioisc)t9p>ps,^produce  radiogra- 
ph^ units  and  I  radiation,  gauges,  an(j 
package  antl  dispose  of  radioactive 
waste. 

Government  Employment.  In  1^6, 
th^^En^rgy  Reseafch  and.-Oevelop- 
n^ent  y^^priinistratibn  ( ERDA )  em- 
ployed nearly  7,000  workers  who 
were  involyed  in  ni^clear  energy  ac-  ' 
tivities.' Tne  Nuclear  Regulatory 
Comqjis^ion  (NRC)  employed  aboiM 
2,500  persons.  Since  ERDA  and 
NRC  are  primarily  administrative 
dind  regulatory  agencies,  nearly  9.  out 
of  10  employees  are  in  administra-, 
tive,  professional,  or  clerical  job^. 
Several  thousand  employees  are  en- 
gaged in  nucleaf  energy  work  in  oth- 
er Federal  agencies  and  in  regulatory 
activities  and  radiological  health  pro- 
grams of  State  and  local  govern- 
ipents.      .  - 

Unique  ^^uclear  EAxergy  Occupations. 
Most  of  the  occupcttions  discussed  in 
the  preceding,  sections  are  similar  to 
those  found  inX^ther  industrial  activi- 
ties, even  though  they  may  have  job 
titles  unique  to  the  nuclear  energy 
field  (such  as  nuclear  engineer,  radi- 
ation chemist,  and  nuclear  physicist) 
and  require  some  specialized  knowl- 
edge of  nuclear 'energy.  (A  detailed 
discussion  of  the  duties^  training,  and 

-employment  outlook  for  most  of 
these  occupations  appears  elsewhere 
in  the  Handbook. ) 

The  health  ^  physics  occupations 
and  some  other  occupations  that  are 
unique  to  the  nucleiir  energy  field 
and  require  specialized  traihURg  a^e 
discussed  briefly  in  the  following  sec- 

,  tions. 

Health  ^  physicists  (sometimes' 
called  radiation  or  radiological  physi- 
cists or  ohemists)  detect  radiation 
and  apply  safety  standards  to  control 
exposure  to  it.  In  1976,  about  650 
health  physicists  were  employed  in 
radiation  protection  \york,  research, 
or  teaching. 

.  Health  physicists  are  resDopsible. 
for  planning  and  organidii^radio- 
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logfc^al  health |,  programs,  at\nuclear 
energy  facilittes.  They  ipstab|ish  in- 
jSpection  'standards  and*"  determine 
^procedu^  for  protecting  employee^-^ 

^nd  elimi;ppthig  Radiological  hazards. 

.'  Some  supervise  the  inspection  ef 
work  areas  with  ^potential  rddiatioi^ 

hazards  and  prepare-Jnstructions 
covering  iafe  work*  proced.ures. 

'Health  phy^cists^^so" plan. and  s;j-. 
pervi^e  training*  programs  dealii)g-< 

'with  radiatiori^  hazards  and  odvise^ 
others  *on  methods  of  dealing  with 
thefn.  In  sonie  case^,  ;they  work  on 
research  projects  dealifig  with  the  ef- 
fects of  hunian  exposure  to  radiation 
and  may  develop  procedures  for 
using  radioactive  materials.         '  '  - 

Radiation  monitors  (also  called 
healtfi-physics  technicians)  generally 
\vorfc£^under  the  supervision  of  health 
physicists.  About  1,900  radiation 
monitors  were  employed  in  \^16. 
Tpey  ^use  special  in^trutnents  to 
nronitor  work  areas  and  equipment 
to  detect  radioactive  contamination. 
S6il,  water,  and  air  sgjnples  are  taken 
frequently   to   determine  radiation 

•  levels.  Monitors  also  may  collect  and 
test  radiation  detectors  worn  'by 
workers,  such  as  film  badges  and 
pocket  detection  chambers,,  to  en- 
sure that  th^  are  functioning  prop- 
erly. Monitorsvcalculate  the  amount 
of  time  that  personnel  may  safely 
work  in  contaminated  areas,  consid- 
ering maximum, radiation  exposure 
limits  and  the.  radiation  level.  They 
also  give  instructions  in  radiation 
safety  procedures  and  prescribe  spe- 

'cial  clothing  requirements  and  other, 
safety  precautions  for  workers  enter- 
ing radiation  zone^. 

Nuclear  reOttor  is^erators  perform 
work  in  nuclear  pow&r-statiens  simi- 
lar to  that  of  boiler  operators  in  con- 
ventional power  plants;  however,  the 
controls  they'  operate  are  different. 
They  also  help  to  load  and  unload  • 
nuclear  fuels  used  in  reactors.  Those 
who  work  with  research  and  test  re- 
actors check  reactor  control  panels 
and  adjust  the  controls  to  maintain 
specified  operating  conditions  within 
the  reactor.  About  2,100  people 
worked  as  nuclear  reactor  operators 
in  1976.  V^' 

Accelerator  opera(g)rs  set  up,  mairi- 
taini  and  coprdinate  the  operation  of 
ps^rticl^accelerators.  TKey  adjust 


machine  controfe  to  accelerate  elec- 
'^trically  cl^arged  particles,. based. -(In* 
instructijons  frbhi  the  scientist  in  * 
.  /charge  Of  the  expWiment,  an^l.set  up 
target  mateTia|B  th^are  to  be  bom-^  i 
barded  by  the, particles.  .  . 

Rddiogi-aphers  take  radiographs  to 
check  the  condition'  of  metal  cast-  ► 
ing3^wetds,  and  other  objects  by  ex- 
posing them  to  g^^ource  of  radioac- 
tivity stioh  as  X-rays"^r-gamma  rays. 
They  selective  prope'&^type  of'  radi-^ 
'ation  source^  and  film  and  use  stand- 
ard mathematical  ftprmulas  to  deter- 1 
mine  expd^une  distance  and  time;- 
After  processing  the  radioactive  film^ 
the  radiogr^fpner  is  able  to  discover 
cracks  and  weaknesses  in  the  object 
radiographed  so  that  it  may  be  re- 
paired. * 

Hot -eel I  technicians  operate  rer 
mote-controlled  equipment  to  test 
radioactive  materials  that  are  placed 
in  hot  cells — rooms  enclosed  with  ra- 
diation shielding  ma|f  rials  such  as 
lead  and  concrete.  By  controlling 
**slave  manipulators"  (mechanical 
devices  that  act  as  a  pair  of  arms  and 
hands)  from  outside  the  cell  and  ob- 
serving their  actions  through  the  cell 
window,  they  perform  standard  ^ 
chemical  and  inetallurgical  opera- 
tions with  radioactive  materials.  Hot- 
cell  technicians  also  enter  the  cell 
wearing  protective  clothing  to  set  up* 
experiments  or  to  decontaminate  the 
cell  and  equipment.  This  classifica- 
tion is  divided  into  several  groups. 
Decontamination  workers  use  radi- 
atipn-detection  instruments  to  locate 
plant  areas  and  materials  thai  have 
been  exposed  to  radiation  and  de- 
contaminate them  with  special 
equipment,  detergents,  and  chemi- 
cals. They  also  verify  the  effective- 
ness of  the  process.  Waste-treatment 
operators,  operate  h^at  exchange 
units,  pumps,  compressors,  and  other/ 
such  equipment  to  decontaminate 
and  dispose  of  radioactive  wastes. 
Waste-disposal  workers  seal  contami-  ' 
nated  wastes  in  concrete  containers 
andean  sport,  the  containers  toj  be 
buried  underground.  1    ^  . 

Radio  isotope-product  ion  operators 
use  remote  control  manipulactorsAnd 
other  equipment  to  prepare  Vadifoiso- 
topes  for  shipping  and  to  perform 
chemical  analyses  to  ensure  that  ra- 
dioisotopes conform  to  specifica- 
tions. ^- 
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Employes  Inspect  oneof  thelu«l  olem«nt8  In  a  nuclear  reactor  at  an  elect;;|ccompany 
i  plant  /  ♦ 
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Training  arid  Other 
Qualifications. 

Training  and  education  require- 
*ments.  and  advancement  oppbrtuni- 
tities  for  most  workers 4n  the  nuclear 
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energy  field  are  similar  to  those 
doing  comparable  job^g  in  othei^n- 
dustries.  These  are  discussed  else- 
where in' the  Handbook 'under  the 
specific  occupations.^However,  addi- 
tional specialized  trai^g  is  required 


for  many  work*ers  because  the  fWd 
requires  exacting  w<Stk  standards  in 
both  its  research  and  production  .a9- 
tivities,  and  because  it  has  uni^e  * 
health  and  safety  problems;    • ' 

Many  engiT\eers  and  scientists  in 
th.e  nuclear  energy  field  have  ad- 
vanped  training;  particularly  those 
doing  rescfarch,  development,  ^d  ^ 
-^design  worlj.  Soche  "employers  ^re-  --^ 
quire*'a  .Ph.D.*  degre^^Ia  sD^Se  jobs,* 
a i^*  a dva nc^d ' d e^ee*^,(^  nff^-  re q u i^d  • 
burf  it  yften  increases '^onelS'^dvatTice- 
meiU  olp-poFtunities^  -  -  ^ 
'  The  specialized  kn^^wl^dg^f  nu- '  • 
clear  energy  essential  for  mo^rscien- 
tific  and  engin^ring  positions  ^^n  be^ 
oblained.at  a  college  or  univewity  or  ^ 
through' ^n-the-job  experience.  \ 
Many  col^ges  and  universities  have 
expanded  their  facilities  and  curricu-  ^ 
lums  %o  provide  training  in  nuclear 
energy.  Most  persons  planning  to 
work  in  the  nuclear  energy  field  as  • 
scientists  and  engineers  choose  to 
major  in  a^pecific^nihclear  discipline, 
although  a  degree  in  a  traditional  en-  Z**^ 
gineerin^  or  science  curriculum!,  of^ 
ten  is  sufficient  to  begin  work  in  the 
field.  Solhie  colleges  and  universities 
award  graduate  degrees  in  nuclear 
engineering  or  nuclear  science.  Oth- 
ers offer  some  graduate  courses  in 
these  field^  but  award  degrees  on{y 
in  the  traditional  engineering  or  sci-: 
entific  fields.  ' 

Health  physicists  should  have  at 
least  a  bachelor's  degree  in  physicsT 
chemistry,  or  engineering,  and  a  year 
or  more  of  gr^kduate  work  in  health 
physics.  A  Ph.  D.  degree  oftern  is 
required  for  teaching  and  research, 

Skill  requirements^  for  craftwork-  1/ 
ers  in  the  nuclear  energy  field  arfe 
higher  than  in  most  industries  be- 
cause of  the  preciSion.^eqiiired  to  in- 
sure efficieM  operation  and  iftainte- 
naUc-e  of  complex  equipment  andr 
machinery.  For  examp^e^pipefltters  •  ^ 
may  have  to  fit  pipe  to  tolerances  of  ' 
less  than  one  ten-thousandth  of  an/ 
inch^and  4Work  with'^pipe  made  from 
rare  and/costly  metals.  Weld^ing  also 
must  meet  higher  reliability  stand-  ^ 
ards  .than  in  most  fields.  These  \ 
craft>^rfcers  generally  obtainsthe  re- 
quired additional  specialized  skills 
through  apprenticeship  training  pro-  . 
grains  c^.employers  and  unions. 


.690  / 

High  school  graduates  who  have 
iitaken  scidnce  courses  can  qualify  for 
on-the-job  training  as  radiation 
workers,  accelerator  operators, 
radiographers,  ^hot-cell  technicians, 
decontamination,  workers,  radioiso-^t 
tope-production  operators,  and  ra- 
dioactive waste  disposal  workers. 

Nuclear  power  reactor  operators 
need  a' basic  understanding  of  reac- 
tor.theory  an(^  a  working  knowledge 
of  reacftor  controls.  Most  operator 
trainee^  are .  high  school  graduates. 
Some  receive  specialized.training,  ei- 
ther through  a  technical  school  or 
through  training  programs  in  the 
military  service.  Many  trainees  are 
selected  ffom 'conventional  power 


laboratories  with  colleges  and  uni^ 
v^ities.  Temporary  employment  at 
these  laboratories  is  available  to  fac- 
^ulty  members  and  students.  Many 
undergraduate  and  graduate  engi- 
neering students  work  at  laboratories 
and  other  ERDA  facilities  dn  a  rota- 
tion basis,  »and  ~many  graduate  stu- 
dents do  their  thesis  work  at  ERDA 
latjdratories. 

Government,    contractors  •  often 
•provide  employees  with  training  at 
their  own  plants  pr  at  nearby  colleges 
and  universities.     iJi-  ^  \ 

Employment  Outldok 


Employment  in  the  nuclear  energy 

,    ^  ...  field"  is  likely  to  grow  much  faster 

plant  personnel  with  expenence  onft^  *u  -r-       n  •  _i  • 

.     ,  '.  .      .         than  the  average  for  all  mdustries 

eratmg  boilers,  turbmes^  or  electrical 


•  machinery.  ,.WorIcers  operating  nu- 
clear reactor  controls  must  be  li- 
qensed  by  the  Niiclear  Regulatory 
Commission.  To  qualify  for  a  license, 
the.  trainee  must  ,  pass  an  operating 
and  written  test  given  by  the  NRC, 
aldng  with  a  medical  examination. 
The  preparation  for  NRC  lic^n^ing 
generally  lasts  at  least  1  year.  Licens- 
es mi|st  be  renewed  every»  2  years,^ 
however,  due  to  rapid  technological 
change.  Consequently,  continual 
trajining  is  necessary.  Additional 
preparation  beyond  the  operator's  li- 
cense is  needed  for  a  senior  opera- 
tor's license,  which  authorizes  the 
holder  to  supervise  a  nuclear  control 
room. 

AH  employees  who  work'^n'the 
vicinity  of  radiation  hazards  are  giv- 
en on-the-job  training  in  the:<^ature 
.of  radiation  and  the  procedures  to 
follow  in  case  of  its  accidental  re- 
IjC^ase. 

Individuals  who  handle  classified 
data  (restricted  for  reasons  of  nation- 
al security)  or  who  work  on  classified 
projects  in  the  nuclear  energy  field 
must  pass  a  security  clearance. 

TH6  Energy  Research  and  Devel- 
opment Administration,  at  its  con- 
tractor-operated facilities,*  supports; 
on-the-job  and  specialized  training 
programs  to  help  prepare  scientists, 
engineers,^  technicians,  and  other 
workers  for  the  nuclear  energy  fi^ld. 

Additional  educational  and  train- 
ing opportunities  are  offered  in  coop- 
erative programs  arranged  by  ERDA 


through  the  mid- 1980 's.  However, 
mij^h  public  concern  exists  regarding 
the  safety  and  environmental  effects 
of  the  use  of  nuclear  power.  Contin- 
ued controversy  in  this,  area  could 
result  in  a  slower  rate  b/ ^industrial 
gro\yth  than  initially  anticipiated. 

Expansion  of  nuclear  generating 
capacity  and  continued  increases  in 
research  and  development  expendi- 
tures should  account  for  most  of  the 
growth  in  the  field.  Besides  the  job 
openings  created  by  employment 
growth,  many  openings  will  occur  as 
workers  retire,  die,  or  transfer  to  oth- 
er occupations  or  industries. 

The  ^umber  of  nuclear  power 
plants  is  expected  to  be  several  times 
greater  in  1985  than  it  was  in  1976. 
This  anticipated  growth  will,  require 
large  increases  in  ^he  number  of 
workers  in  the  design,'  construction, 
operation,  and  maintenance  of  these 
plants.  In.  design,  many  more  engi--' 
neers  and  drafters  will  be  required. 
Construction  needs  will  call  for  large 
numbers  of  craftworkers  and  labor- 
ers. Mafiy  more  nuclear  reactor  op- 
erators and  -maintenance  personnel 
will  be  needed  to  bring  these  plants 
into  operation  and  keep  them  run- 
ning efficiently.  - 
Expansion  will  require  substantial 
employment  increases  in  the  scictors 
involved  in  mining  and  milling  urani- 
um *ore,  processing  reactor  fuel,  and 
producing  sp>ecial  materials  for  reac- 
^tors.  Also,  because  of  the  concern 
about  the  possible  health  hazards  of 
nuclear  radiation,  increasing  num- 
bers of  perso^^nvolved  in  reactor 
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and  personnel  safety,  such  as  health 
physicists  and  radiation  monitors, 
should  be  needed;  ^ 

Employment  associated  with  re- 
search and  development  also  is  ex- 
pected to  increase,*thoij£h  not  as  fast 
as  in.  the  areas  directly  affected  by 
nuclear  construction.  An  increasing 
number  of  scientists,  engineers,  and 
technicians  will  study  methods  to  im- 
prove the  efficiency  of  the  nuclear 
generation  of  electricity,  peaceful 
uses  for  nOclear  explosives,  and  the 
possible  bio-ntedical  applications  of 
■  nuclear  science.  .         ^.  ^ 

Earnings  ahd'Working 
.  Conditions 

Hourly  earnings  of  , -production 
workers  employed  by  contractors  at 
ERDA  laboratories  and  other  instal- 
lations averaged  $6.21  in  1976,com-^ 
pared  with  $5.19  for  those  in  all 
manufacturing  industries.' 

Scientists  and  engiA^^Qsriecnployed 
at  ERDA  installatfons  averaged 
$2r,70O  a  year  in  1976.  Clerical  per- 
sonnel earned  an  average  of  $5. 1 5  an 
hour  while  technicians  averaged 
about  $6.55  an  hour.  (Earnings  data 
fpr  many^  of  the' occupation^  found  in 
the  nuclear  energy  field  are  included^ 
in  the  statements  on  these  occupa^ 
tions  elsewhere  in  the  Handbook^) 

Working  conditions  for  most^ 
workers  in  the  nuclear  energy  field 
gerierally  arei  similar  to  those  in  other 
industries;  except  for  radiation  safety 
precautions.  For  instance,  air  urani-^ 
um  mines  are  equipped  with  me- 
chanical ventilation  systems  that  re- 
duce tire  concentration  of 
radioactive  radon  substance  that  may 
cause  lung  injury  if  inhaled  over  a 
number  of  years:  Efforts  to  eliminate 
this  hazard  are  continuing.  Manufac- 
turing facilities,  power  plants,  and  re- 
search laboratories  are  generally 
well-lighted  and  well-ventilated. 
Only  a  small  proportion  of  employ- 
ees in  the  nuclear  energy  field  actual- 
ly work  in  afeas  where  direct  radi- 
ation dangers  exist."  Even  in  these 
areas,  shielding,  automatic  alarm  sys- 
tems, and. other  devices  and  clothing 
give  ample  protection  to  the  workers. 

^Extensive  safeguards  and  operat- 
ing practices  protect  the  health  a^d 
safety  of  workers,  and  ERDA  and  its 
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cbntractors  have  maintained  an*ex- 
dellut'^afety  record.  The  NRC  regu- 
^^fMs  the  possession  and  use  of  radio- 
-active materials,  and  inspects  nutlear 
facilities  to  insure  compliance  with 
health  and  safety  requirements.  Coa-. 
stant  efforts  are  being  made  to  pro- 
vide better  safety  standarcU  and  regu-. 
lations. 


Most  hourly  paid  plarftworkers  be- 
long to  unions  that  ^represent  their 
particular^aft  or  industry. 

Sources  of  Additional  ; 
Information 

Information  about^  research  pro- 
grams in  the  nuclear  energy  field  is 
available  from: 


U.S.  Energy  Research  and  Development  Ad- 
ministration, Washington,  D.C.  20545. 
For  information  about  licensing 
and  safety  requirements,  contact: 

U.S.  Nuclear  Regulatory  Commission.  Wash- 
^     ington,  D.C  20555.. 
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OFFICE  MACHINE  AND  COMPUTER 
MANUFACTURING  OCCUPATIONS 


'  During  tiie  last  decade,  employ- 
ment in  the  office  machine  and  com- 

'  puter  industry  grew  much  faster  than 
employment  in  manufacturing  as  a 
whole.  Growth  was  spearheaded  by  a 

'  rapid  expansion  in  the  production  of 
computers.  Tor .  many  yesurs,  the  in- 
dustry's chief  products  were  type- 
writers, adding  machines,  calctifa- 
tors,  and  other  conventional  office 
» ^^  machines.  Today,  plants  that  make 
computers  and  related  equipment  ac- 
count for  about  three-fourths  of  the 
industry^^  production. 

Nature  and  Location  of  the 
Industry 

In  1976,  the  office  machine  and 
computer  manufacturing  industry 
employed  290,000  workers  in  ap^^^ 
.  proximately  1,050  plants.  About  6' 
out  of  every  10  of.  them  worked  in 
,  plants  that  produced  contputex 
ecjuipment,' the  remainder  in  plants 
that  produced  conventional  office 
machines  and^scales  and  other 
weighing  de^no^.         ^  ' 

Computer  equipment^anufactur- 
ihg  plants  employed  about  .195,000 
workers  in  1976.  These  plants  manu- 
facture general  purpose  computers 
as  weir^  those  used'for  special  ap- 
plications, such  as  space' exploration 
.  and  missile  guidance.  They  also 
manufacture  itelated  equipment  such 
as  niachinibs  that  read  magnetic  num- 
bers on  bank  checks.  In  addition  to 
computers  and  related^  equipment,^ 
plants  may  furriuh  "software"  (com- 
puter programs  and  operating  sys- 
tems that  control  the  operation  of  the 
!  computer).  Thousands  of  people 
whose'employment  is  not  included  in 
this  cjiapter  are  employed  outside 
manufacturing  plants  by  firms  that 
^  specialize  in  software  or  that  rent  or 
"  lease  computers  and  provide  related 
services.  • 


In  1976,  about  95,000  people  were 
employed  in  factories  that  produced 
conventional  office  machines  and 
scales.  Of  this  total,  nearly  half  pro- 
duced desk  calculators,  cash  regis- 
ters, coin  and  ticket  counters,  and. 
adding,  accounting,  and  voting  ma- 
.  chines;  the  rest  produced  typewrit- 
ers, industrial  and  household  scales 
and  miscellaneous  office  machines, 
including  items  as  diverse  as  f>os(age 
meters  and  dictating  machines. 

Large  plants  account  for  most  of 
the  employment  in  office  machine 
and  computer  manufacturing.  AJ^i^t 
65  percent  of  the  industry's  employ- 
ees work  in  plants  that  have  1 ,0Q0  or 
more  employees;  seyeral  computer 
plants  have  more  than  5,()00  employ- 
ees. 

Six  of  every  10  persons  employed  . 
in  computer  manufacturing  work  in 

'  California,  New  York,  and  Minneso- 
ta, and  the  following  States  employ 
most  of  the -remainder:  Massachu-* 
setts,  Pennsylvania,  Colorado,>Flor- 
ida,  Texas,  Arizona, and  North  Caro- 
lina. In  New  York,  the  lower  Hudson 
River  Valley  area  has  many  impxjr- 
tant  computer  manufacturing  cen-^ 
ters:  Poughkeepsie,  Ea3t  Fish  Kill, 
and  Kingston.  Large  manufactuftng 
plants  also  are  located  in  Utica,  N.  Y., 
and  in  the  Boston,  Mass.,  and  Phila- 
delphia, Pa.  areas.  The  leading  cenr 
ter  in  th^- Midwest  is  Minneapolis-St. 

.  Paul.  The.  Los  Angeles  and  San  Di- 
ega  industrial  areas  are  the  most  im- 
portant computer  manufacturing 
centers  in  the  West,  followed  by 
Phoenix,  Ariz.;  and  San  Jose*  Calif, 
y /Most  of  the  conventional  business 
machine  manufacturing  employment 
is  located  in  eight  States:  Ohio,  Ken- 
ucky.  New  York,  Michigan,  Califor- 
nir  Illipois,  New  Jersey,  and  Con- 
necticut. Some  of  the  important 
manufacturing  centers  are:  Dayton, 
Toledo,  and  Euclid,  Ohio;  the  New 


York-Northeastern  New  Jersey  in- 
dustrial area;  Hartford  and  Stamford, 
Conn.;  Chicago,  111.;  Detroit,  Mich.; 
and  Lexington,  Ky. 

Occupations  in  the  *lndu8fry- 

A  variety  of  occupations,  requiring 
a  broad  range  of  training  and  skills, 
are  found  in  plants  that  make  office 
machines  and  computers.  More  th 
half  of  the  industry's  workers  are  in 
white-collar  jobs  (engineering,  scien- 
tific, technical,  administrative,  sales,  , 
and  clerical);  the  others  are  in  plant 
jobs  (assembly,  inspection,  mainte- 
nance, transjx)rtation  and  service). 

White-collar  workers,  represent  a 
significantly  larger  prbpc^hion  of  to-* 
tal  employment  in  the  computer  in- 
dustry than  inmost  other  manufac- 
turing ir^dugtties  because  of  the 
highly  comd^B^ature  of  computer 
manuf ac  tur^^^ 

Some  of  the  key  occupations  in  the 
office  machine  and  computer  indus- 
try are  described  briefly  m  the  fol- 
lowing section.  (Detailed  discussions 
of  professional,  technical,  skilled, 
and  other  occupations  found  in  this 
industry,  as  well  as  in  many  others, 
are  presented  elsewhere  in  the  Hand- 
book, in  sections  covering  individual 
occupations. ) 

V  ' 

Engineering  and  Scientific.  Occupa- 
tions. Nearly  1  out  of  every  IQ  work- 
ers ^n  the  office  machine  and  com-  ' 
puter  industry  is  an  engineer  or 
scientist.  Most  Of  tfiem  work  at  com- 
puter plants. 

The  "largest  grpup  of  engineers 
work  with  electricity  or  electronics. 
Most  are  engaged  in  research  and 
development,  although  many  work  in 
production.  The  industry  also  em-^ 
ploys  large  numbers  of  mechanical 
.  'and  industrial  engineers.  Some  me- 
chanical .engineers  are  engaged  in 
product  development  and  tool  and 
equipment  design.  Others  are  con- 
cerned \yith  the  maintenance,  layout, 
and  operation  of  plant  equipment. 
Industrial  engineers  determine  the 
most  effective  means  of  using  the  ba- 
sic factors  of  production — labor,  ma- 
chines, and  materials. 

Chemists  make  up  the  largest 
group  of  scientists  in  IpfFice  machine 
an^l  computer  manufacturing.  Their 
wor|c  is  primarily  in  chemical  pro- 
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cessing  of  printed  circuits  used  in 
computers.  Mathematicians  make  up 
another  Jarge  group  of  scientists. 
Their  worK  on  complex  mathemat- 
ical problems  is  important  in  design- 
ing computers.  Physicists  are  em- 
ployed in  research  and  development 
to  work  on  items  such  as  jniniatur- 
ized  components  and 'circuits.  Statis- 
ticians work  in  fields  such  as  quality 
control  and  production  scheduling. 

The  industry  also  employs  systems 
analysts -and  computer  programmers, 
many  of  whom  have  scientific  or 
engineering  backgrounds.  Systems 
analys'ls  primarily  devise  new  infor- 
mation processing  techniques  and 
improve  existing  techniques.  Pro- 
grammers design  and  test  computer 
programs.  Some  analysts  and  pro- 
grammers specialize  in  scientific  and 
engineering  problems,  while  others 
process  accounting,  inventory,  sales, 
and  other  business  data.  In  addition, 
systems  analysts  and  prograromers 
may  assist  sales  personnel  in  deter- 
mining data  processing  needs  of  cus- 
tomers. 

Technical  Occupations.  More  than  1 
out  of  every  20  workers  in  the  indus- 
try is  a  technician.  Most  specialize  in 
electronics  and  assist  engineers  and 
scientists  in  research  arid  develop- 
ment, testing  and  inspecting  elec- 
tronic components,  and  doing  com- 

""plex  assembly  work.  Some 
electronics  technicians  special iz^Jn 
repairing  computers.  Chemical  cm- 
trol  technicians  prepare  solutions 
used  in  the  etching  of  circuit  boards. 
Photographic  technicians  set  up 
cameras  and  other  equipment  used  in 
the  tracing  process  to  create  copper 
etcfhings  on  circuit  boards.  •Drafters 
prepare  drawings  from  sketches  or 
specification^  furnished  by  engi- 
neers. Engineering  aides  assist  engi- 
neers by  making  calculations,  sk^ch- 

'es,  and  drawings,  and  by  conducting 
performance  tests  on  components. 

Admirals t rat ive  an(f  Sales  Occupa- 
tions. About  1  but  of  every  1 3  work- 
ers is  an  administrator.  Included  are 
to^  executives  who  manage  compa- 
nies and  determine  policy  decisions 
and  middle  manageirs  who  direct  de- 
partments such  as  advertising  and  in- 
dustrial relations.  Other-  administra- 


tive employees  in  staff  positions 
include  accountants,  lawyers,  and 
market  researchers. 

Sales  personnel  hold  about  1  out  of 
every  25  jobs  in  the  industry.  Those 
who  sell  conventional  office  ma- 
'  chines  usually  work  on  their  own. 
Cdmputer  sales  personnel,  on  the 
other  hand,  are  assisted  by  a  host  of 
technical  ex(>ei^,  such  as  en^neers 
and  systems  analysts.  Because  x:om- 
puters  are  complex  and  expensive, 
computer  sales  representatives  may 
have  to  spend  several  months  to 
complete  a  sale.  ^"  '  ^ 

Clerical  Occupations,  Nearly  1  out  of 
every  6  workers  in  the  industry  is  in  a 
clerical  job.  Included  in  this  group 
are  secretaries,  clerlcNtypists;  file 
clerks,  bookkeepers,  'and  business 
machine  operators,  as  well  as  com- 
puter personnel  such  as  keypunch 
and  computer  o(>erators. 

Plant  Occupations.  Nearly  half  of  this 
industry's  employees  are  plant  (blue- 
collar)  workers.  Most  plant  workers 
are  engaged  directly  in  making  com- 
puters and  office  machines.  They  in- 
clude assemblers,  inspectors  or  test- 
ers, machinists,  machine  tool 
operators,  and  their  supervisors. 
Truckdrivers,  material  handlers, 
power  truck  operators,  guards,  and 
janitors  move  materials^  and  p'erfor/n 
custodial  duties^  and  plumbers  and 
pipefit^rs,  eWctricians,  Carpenters, 
and  Qther  workers  maintain  produc- 
tion machinery,  and  building  facili- 


ties. 


Assembly  Occupations.  ( D.O.T. 
706.884,  726.'781  and  .884)  Workers 
who  assemble  computers  and  office 
machines  have  many  different  skills, 
and  make  up  the  largest  group  of 
plant  workers. 

•  Assemblers  may  put  together  small 
parts  to  make  components  or  compo- 
nents to  make  sub-assemblies  or  the 
finished  product.  Much  of  their  work 
is  done  by  h^nd.  Some  assemblers  do 
a  single  operation  as  components 

'move  down  the  assembly  line.  The 
assepibly  of  typewriters,  for  example, 
is  divided  into  many  simple  opera- 
tions. Each  assembler  does  one  job  as 
the  typwriter  passes  the  work  station. 
Some  assembly  jobs  are  difficult  and 
require  great  skill,  while  others  are 


relatively  simple.  Skilled  electronics 
assemblers,  for  example,  use  dia- 
grams as  guides  to  wire  complex 
memory  and  logic  panels  for  comput- 
ers. 

Machines  are  used  for  many  as- 
sembly o(>erations.  Automatic  wire- 
wrapping  machines'^*  ^or  exahfiple, 
wire  paniels  and  plug-in-boards.  Op- 
erators feed  these  machines  and  re- 

"  move  and  insjject  finished  items. 
Electronic  technicians  usually  do 
the  most  difficult  hand  assepnbl>y 
work.  In  research  laboratories,  they 
put  together  experimental  equip- 
ment. In  plants,  they  put  together 
complex  items  that  require  a  knowl- 
edge of  electronics  theory. 

Assemblers  commonly  use  ^rew- 
drivers,  pliers^  snippers,  and  solder- 
ing irons  and  they  use  special  devices 
to  position  arid  hold  parts  during  as-' 

.  sembly.  Some  aissemblers  use'  preci- 
sion equipment  to  weld  connections 
in  circuit  assemblies. 

Machining  Occupations.  Most  office 
machine  and  computer  manufactur- 
ing plants  employ  machining  workers 
wh«  operate  power-driven  machine 
tools  to  produce  plastic  and  n^tal 
parts  for  computers,  typewriters^^^  ac- 
counting machines,  calculators;  and 
o^her  products.^  Numerical  control 
machine  operators  ^end  machines 
that  have  been  prograrifimed  to  per- 
form machining  operations  automati- 
cally. Toolmakers*  construct  and  re- 
pair equipment  used  to  make  anc} 
assemble  parts.  I>i^|iiakers  specialize 
in  metal  forms  (dies.)  used  in  puncfi 
and  p>ower  presses  that  shape  metal 
parts.  *  -  ' 

Inspection  and  Testing  -  Operations. 
These  operations  begin  when  raw 
materiials  enter  the  plant  and  cOntiri^ 
ue  throughout  the  assembly  process. 
Finished  parts  and  products  are  test- 
ed and  inspected  thoroughly. 

Some  inspectors  examine  individ- 
ual parts;  others  inspect  comp>onents 
during  subassembly;  still  others  in- 
spect completed  office,  machines  arid 
computers.  Many  *  inspecting  jobs  re- 
quire highly  skilled  workers.  On  the 
other  hand,  relatively  unskilled  peo- 
ple can  run  some  automatic  test 
equipment.  Workers  who  feed  or 
monitor  this  equipment , are  called 
test-set  t)perators  or  testing  machine" 
operators.  . 
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Job  titles  indicate  the  work  many 
.  inspectors  do.  Machined  parts  inspec- 
tors (D.O.T.  609138 1)  use  precision 
testing  instruments  to  determine 
whether  parts  have  been  machined 
.  properly.  Type  inspectors  (D.O.T. 
706.687)  Vise  a  magnifying  glass  to 
examine  typewriter  type  for  defects. 
Electronic  subassembly  inspectors 
(D.O.T.  726.384)  use  microscopes, 
meters,  and  various  measuring  devic- 
es to  examine  circuits  and  other  elec- 
tronic subassemblies.  Electronic  as- 
sembly inspectors  (D.O.T.  722.281) 
use  si>ecial  instruments  to  test  elec- 
tronic systems  such  as  computer 
meitiory  units. 

In  plants  that  manufacture  conven- 
tional! office  machiiK|S,  fmal  inspec- 
tion is  relatively  simple.  Insi>ectors 
of>erate  the  machines, ''look « for  de- 
fects, and  refet*  malfunctioning  ma- 
chines to  repairers.  The  final  inspec- 
tion or  "debugging"  of  computers, 
on  the  otherhand,  is  very  complex. 
Electronic  technicians  inspect  new 
computers  under  the  sui>ervision  of 
electronic  engineers.  They  use  com- 
plex equipment  to  run  tests  and  de- 
'  tailed  drawings  and  instructions  to 
find  causes  of  malfunctions. 

'  m 

Maintenance  Occupations.  Many 
niaintenance  workers  with  different 
typeis  of  training  take  care  of  the 
industry's  production  machinery  and 
equipment.  Ski ILgd  electricians  are  - 
•  :  responsible  f<Wj^  of  . 

electric;|l ,  equ^^^i^t^y^iachm  and 
'equipmeiit^tjlf^^^ 
cal  repaint;  :i^iunjfei)ii^ 
and  wetaeire:  1^  : 
meht.  AiiS50ndS^^ 
tiqh:  mechanics  are  emitjldyed: 
plants  that  are  air-conditio^fdt-i^ci:-; 
hsL^e  s(>ecial  ref |Hge  rated  and^dust- 
free  rooms  in  order  to  maintatil,  the 
*  equipment;  Painters,  plumbers,  pipe^ 
fitters,  carpenters,  and  sheet-metal 
workers,  and  other  building  mainte- 
nance craft  workers  also  are  em- 
ployed in  this  industry. 

Other  Plant  Occupations.  Many 
truckdrivers  are  employed  to  make 
deliveries  to  various' jJarts  of  plants. 
LaborersLioad  and  unload  trucks  and 
boxcars  and  do  gener^  clean-up 
work.  Some  other  plant  occupations 
arc  boiler  operator,  stationary  engi- 
neer, guard,  an<l  Janitor. 


Training,  Other  Qualifications, 
and  Advancement 

A  bachelor's  degree  in  engineering 
or  one  of  the  sciences  is  usually  re- 
quired for  engineering  and  scientific 
jobs.  For  research  and  development 
work,  applicants  with  advanced  de- 
grees generally  are  preferred.  Some 
companies  have  training  programs 
designed  to  give  newly  hired  college 
graduates  a  broad  picture  of  manu- 
facturing ooeratioids  before  they  are 
assigned  lo\  particular  department. 
Because  of  the  highly  technical  -na- 
ture of  computers,  many  of  the  in- 
dustry's executives  have  back- 
grounds in  engineering  or  science. 

Engineers  and  scientists,  as  well  as 
f)ersons  with  a  degree  in  computer 
science,  are  employed  as  sales  work- 
ers, programmers,  and  systems  ana- 
Most  business  an<l  liberal  arts 
^s^'are  employed  in  account 
mg^f^sonnel,  and  other  administra- 
tive 

Technicians  qualify  for  their  jol?s 
in  d  nunrodt  of  ways.  Some  obtain 
training  in^i!h»r  public,  private^  or 
Armed  Forces  tfecfenical  schbols. 
Others  have  one  or  more  years  of 
scientific  or  engineering  training,  but 
have  not  completed  all  of  the,  re- 
quirements f6r  a  degree.  Still  other 
technicians  are  promoted  from  lower 
grade  jobs- in  the  plant  and,  some 
well-qualified  tectinicians  ma 
vance  to  enginee  ring  jobs  after  com - 
tpleting  coiirsek  in  rt^ 

Vl^bpte^'w^ 

^  scfeiii^jS^ 

miS«:"ii^hlT^/^^ 

have^.s6ftii^i:^^^^ 

ihginiiata^^^ 

al  trainirtjg^tisom^^ 

and  clerical  workers  advance  to  pro- 
grammer jobs. 

In  . selecting  workers  for  plant  jobs, 
firms  generally  prefer  high  school  or 
vocational  school  graduates,  who  are 
then  trained  through  on-the-job  in- 
struction and  e'xjperience  that  varies 
from  a  few  days  to  years.  Some  plants 
also  conduct  classroom  training  of 
short  duration.  Skilled  craft  workers, 
such  as  machinists  and  tool  and  die 
makers^,  may  sp€n^^2^  4  years  in 
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learning  their  jobs  and  some  firms 
have  formal  apprenticeship  pro- 
grams, which  include  both  on-the-job 
training  and  classroom  instruction 
related  to  the  particular  craft.  Fre- 
quently, of)enings  for  skilled  jobs  are 
filled  by  workers  already  in  the  plant. 

Workers  who  have  little  or  no  pre- 
vious exf)erience  or  trailing  are  hired 
for  le§i||[skilled  insf)ection,  assembly, 
arid  machining  jobs.  Applicants  may 
have  to  pass  aptitude  tests  and  dem- 
onstrate ability  for  particular  types  of 
work.  Most  assembly  and  inspection 
jobs  require  good  eyesight  and  color 
perception,  manual  dexterity,  and 
patience. 

Exf)erienced  plant  workers  have 
opportunities  to  advance  to  jobs  with 
higher  pay.  Assemblers,  for  example, 
can  become  semiskilled  inspectors, 
and  eventually  skilled  inspectors. 
Machine  tool  <5f)erators  can  move  to 
skilled  machinist  jobs.  Craft 'workers' 
and  skilled  insp)ectors  can  become 
technicians,  after  completing  courses 
"  in  company-op)erated  schools,  junior 
colleges,  or  technical  schools.  Super- 
visory jobs  are  open  to  experienced 
plant  workers  who  have  leadership 
ability.         ''^  . 

Employnfiont  Outlook 

Employment  in  this  industry  is  ex- 
pected to  increase  faster  than  the  av- 
erage for  all '  industries  through  the 

.mid-^^80's.  This  growth  is  projected- 
to  occur  principally  in  plants  that 
produce  electronic  computer  equi- 
ihi^nt;  iitt^^^  forseen  among 

*;irn£t4tiifkjdtu^         cohventiohal  office 

'  e^idijpSnent.  ih^  a^^  to  the  job 

opening?  ,i that  result  from  employ- 

"nient^  growth,  many  openings  will 
"ansc;  as j?^^  workers  retire, 

'  die,  or  transfer  to  jobs  in  other  indus- 
tries. 

The  demand  for  computers  and  re- 
lated equipment  is  expected .  to 'in- 
crease' rapidly  as  Computers  are  used 
to  solve  an  increasing  array  of  prbb-- 
lems  in  business,  industry,  and  gpv- 
emment.  Using  computers  to  control  ^ 
the  flow  of  automobile  traffic,  to  aid 
physicians  make  a  medical  diagnosis, 
and  to  help  students  learn  more 
quickly  are  just  a  few  of  the  new 
computer  applications  that  are  likely 
to  come  into  widespread  use  overthe 
next  few  years.  In  addition  to  growth 
generated  by  new  applications,  de- 
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Very  rapid  employment  growth  is  expected  in  plants 
^  that  produce  electronic  computer  equipment 

Wage  and  salary  workers  In  office  and  computing  machine  / 
manufacturing,  1958-76  and  projected  1985 
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mand  will  rise,S|^Mrther  price  reduc- 
tions bring  a  computer  system  within 
reach  of  more  and  more  small  or- 
ganizations. <}rowth  in  the  number  of 
'  computers  will  be  accompanied  by  a 
need  for  additional  computer-related 
equipment — input  and  output,  stor- 
^  age,  and  communication  devices^as 
well  as  software  designed  specifically 
to  meet  the  needs  of  certain  types  of 
organizations. 

Although  the  demand  for  conven- 
tional office  machines  is  expected  to . 
remain  strong  through  th^  mid- 
1980*s,  employment  in  pi^ts  that 
^^produce  this  type  of  equipment  will 
grow  slowly.  Most  job  openings  will 
result  from  the  need  to  replace  expe- 
rienced workers  (who  retire,  die,  or 
transfer  to  other  industries.  The  de- 
mand for  office  .equipment  should 
continue  to  rise  as  business  and  gov- 
ernment organizations  grow  and  the 
volume  of  paperwork  increases. 
However,  technological  improve- 
ments in  production'  methods  are  ex- 
pected to  increase  output  per  work- 
er.  For  example,  increasing 
mechanization  of  operations  former- 
ly done  by  hand  will  tend  ^o  reduce 
labor  requirements,  particularly  in 
plants  where  products  are  mass-pro- 
duced, such  as  typewriters  and  calcu- 
lators. 

Some  occupational  groups  in  IhQ 
office  machine  and  computer  manu- , 
facturing  industry  are  expected  to 
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grow  faster  than  others.  For  example, 
the  number  of  pi^ofessional  and  ad- 
ministrative workers,  particularly  en- 
gineers, scientists,  and  technicians,  is 
expected  to  increase  more  rapidly 
than  the  number  of  plant  workers. 
Demand  for  these  workers  will  be 
spurred  by  continued  high  levels  of 
research  and  development  expendi- 
tures to  improve  machine  capabili- 
ties, design  more  efficient  software, 
and  develop. new  applications  for 
computers. 

Semiskilled  workers,  such  as  as- 
semblers and  inspectors,  will  contin- 
ue to  account  for  most  of  the  work 
force  in  production  occupations,  de- 
spite the  growing  use  of  automated 
and  mechanized  assembly  line  equip- 
ment. ^ 

Earnings  and  Working 

Conditions 

< 

In  1976,  plant  workers  in  the  office 
-Ynachine  and  computer  industry  had 
average  earnings  of  $5.29  an  hour. 
Wages  in  computer  manufacturing 
plants  are  slight  higher  than  in  the^ 
industry  ;as  a  whole,  averaging  $5.46-J 
an  hour  in  1976. 

^National  wage  data  are  not  avail- 
able for  individual  occupations  in  the 
office  machine  and  computer  indus- 
try. However,  the  following  tabula- 
tion, based  on  data  obtained  from  a 
small  number  of  union  contracts, 
provides  an^exa^ple  of  the  range  in 
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'  hourly  wage  rates  for  selected  occu- 
pations in  1976: 

Hourly  rate 
ranges 

Assemblers.    $3.00-4.50 

Machinists     4.38-5.82 

Tool-and-^ie  makers   5.50-6*50 

EJectricians   5.50-6.50 

Some  employees  work  night  shifts 
and  weekends  because  many  plants 
operate  around  the  clock.  Employees 
working  second  or  third  shifts,  or 
more  than  8  hours  a  day.or  40  hours 
a  week  gerjerally  recefive  extra  pay. 

Paid  vacations'  and  holidays  are 
almost  universal  in  this  industry. 
"Most  employees  receive  I  to  4  weeks 
^of  vacation,  depending  on  length  of 
service.  They  also./eceive  insurance 
aifd  pension  benefits  at  least  partially 
financed  by  the  employer.  Employee 
stock  purchase  plans  are  available  in 
many  firms. 

In  general,  the  work  surrouncyngs 
in  office  machine  and  computer 
plants  are  more  favorable  than  those 
iQ  most  other  types  of  factories. 
Work  stations  usually  are  well- 
lighted  and  clean,  and  free  from  dust, 
fumes>  and  loud  noises.  Many  com- 
puter factories  are  relatively  new  and 
are  located  in  suburban  areas. 

Some  plant  jobs  are  repetitious, 
but  Very  few  require  great  physical 
effort.  Fewer  and  less  severe  injuries 
take  place  in  office  machine  and 
computer  manufacturing  than  the  av- 
erage for  all  manufacturing. 

Many  plant  >yorkers  are  covered 
by  union  contracts.  The  principal 
union's  in  this  industry  are  the  Inter- 
national Association  of  Machinists 
and  Aerospace  Work'ers;  the  Interna- 
tional Union,  United  Automobile^ 
Aerospace  and  Agricultural  Imple- 
ment Workers  of  America;  the  Inter- 
national Union  of  Electrical,  Radio 
and  Machine  Workers;  and  the  Inter-  - 
national'  Brotherhood  of  Electrical 
Workers.  » 

Sources  of  Additional 
lnf<$|rnatlon 

For  general  information  on  jobs  in 
the^industry,  write  to: 

American  Federation  of  Information  Procc^ss-  « 
ing  Societies,- Inc.,  210  Summit  Ave.,  ^ 
Montvale,  N.J.  07645. 


OccupationiB  in  the  Industry 


.  OCCUPATIONS  IN  THE  PAPER  T 
AND  ALLIED  PRODUCTS  INDUSTRIE^ 


In  1976,  the  papc^r  and  allied  prod* 
ucts  industry  employee^  about 
676,000  people  to  produce  many  dif* 
ferent  kinds  of  paper  and'paperboard 
products.  The  industry  employs 
workers  in.  occupations  ranging  from 
unskilled  to  highly  specialized  tech- 
nical and  professional  jobs,  many 
found  only  in  the  paper  industry. 

Nature  and\ocation  of  the 
Industry 

The  paper  industry  is  highly 
mechanized.  Pulp,  paper,  and  many 
finished  paper  products  are  manufac- 
tured by  machines — some  as  long  as 
a  football  field— In  a  series  of  nearly 
automatic  operations  that  require 
very  fittle  handling  of  materials  by 
workers.  Manufacturing  plants  in  thQ 
-paper  industry  are  engaged  in  one  or 
more  of  three  different  operations: 
The  production  of  pulp  (trfe  basic 
ingredient  of  paper)  from  wood. 


reused  fibers,  or  other  raw  material^; 
the  manufacture  of  paper  or  paper- 
board  (thick  paper)  from  pulp;  or  the 
conversion  of  rolls  or  Sheets  of  paper 
or  paperboard  into  finished  products, 
such  as  tissue  paper,  envelopes,  and 
boxes. 

The  largest  gpoup  of  employees  in 
the  indystry^^rk  in  mills  that  pro- 
duce pulp, /paper,  or  paperboard. 
The  next  largest  group  works  in 
plants  that  make  boxes  and  contain- 
ers; and  the  remainder  work  in  plants 
that  make  a  variety  of  other  paper 
products.  A. 

About  four-fifths  of  the  indiwNy's 
employees  work  in  factories  that  em- 
ploy 1*00  workers  or  more. 

Workers  in  this  industry  are  locat- 
ed throughout  the  country,  aljthough 
about  half  are  employed  in  eight 
States:  New  Vorkr  Pennsylvania,  Illi- 
nois, Ohio,  Wisconsin,  Massachu- 
setts, California,  and  New  Jersey. 


Employees  in  the  ^aper  industry 
work  in  a  variety  of  occupations  re- 
quiring a  broad  range  of  training  and 
skills.  Many  workers  operate  and 
control  specialized  papermaking^  fin; 
ishing,.  and  converting  machines.- 
Some  workers  install  and  repair  pa- 
permaking  machinery.  Truck  drivers 
make  deliveries,  and  other  workers 
load  and  unload  truc^cs,  railroad  cars, 
and- ships.  *  " 

^  The  industry  employs  mahywark- 
ers  in  clerical,  sales,  and  administra- 
tive occupations.  For  example,  it  em- 
ploys purchasing  agents,  personnel 
managers,  sales  representatives,  of- 
fice clerks,  stenograj^hers,  book- 
keepers, and  business  machine  op- 
erators. Also, '  because  of  the 
complex  processes  and  equipment 
used,  the  industry  employs  profes- 
sional and  technical  workers,  includ- 
ing chemical  and  mechanical  engi- 
neers, chemists,  laboratory 
technicians,  and  pulp  and  paper  test- 
ers. (Detailed,  discussions  of  profes- 
sional, technical,  and  mechanical 
occupations,  found  not  only  in  the 
paper  industry  but  in  other  indus- 
tries, are  given  elsewhere  in  the 
Handbook  in  sections  covering  indi- 

^  vidual  occupations.) 

Jobs.  In  1976,  more  tfan 
three-fourths  of  all  employees  in  the 
industry  worked  in  production  jobs. 
The  simplified  description  of  paper* 
making  occupations  and  processes 
that  follows  applied  to  a  plant  which 
cc^mbines  the  production  of  pulp^  pa- 
pe/r,  and  finished  paper  products  into  * 
one  continuous  operation.  (See  ac* 
companying  chart.) 

After  trees  are  cut  down,  loggers 
will  saw  off  the  limbs  aijd>  saw  the 
.  trunk  into  logs.  Tho-^ogs  sCre  then 
transported  to  the  pulp  tnill  where 
the  bark  is  removed.  One  machine 
used  for  this  operation  is  a  large 
revolving  cylinder  known  as  a  **dram 
barker.  Logs  are  placed  on  a  con- 
veyor b|plt  and  fed  into  this  machine 
by  a  semiskilled  worker'called  a  bark- 
er  operator  (D.O.T.  533.782).  The 
machine  cleans  bark  from  the  logs  by 
tumbling  them  against  each  other 
and  also  against  the  rough  inner  sur- 
face of  the  drt^.  Next,  pulp  fibers  in 
the  logs  are  separated  from  other 
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Th«  pap«r  Industry  It  highly  m«chanlz«d. 


substances  by  a  chemical  or  me- 
chanical process,  oi^  both,  depending 
on  the  type  of  wood  used  and  the 
grade  of  paper  desired. 

In  the  mechanical  process,  pulp- 
'wood  is  held  against  a  fast-revolving 
grindstojie  that  Sieparates  the  fibers. 
In  the  more  commonly  used  chem4-  f 
cal  process,  pulpwood  is  carried  on 
conveyor  belts  to  a  chipper  machine  \ 
operated  by      chipper  (P.O.T.  V 
668:iS85).  The  machine  cuts  the 
pulpwood  into  chips  about  the  size  of 
a  quarter. 

.  In  recent  years,  %  larger  number  of 
mobile  harvesters  and  chippers  have 
.  been  used  to  chip  whole  trees  or  logs 
at  the  orginaL  harvest  site,  thereby 
reducing  transportation  costs  and  the 
amount  6f  wood  not  utilized. 

After  the  Ipgs  havci  been  converted  / 
to  wood  chips,  they  are  "cooked" 
with  chctmicals  under  high  tempera- 
ture and  pressurein  a  "digester,**  a 
kettlelike  vat  several  stones  high.  Di- 
gesjters  are  operated  by  skilled  work- 
ers called  digester  operators  (D.O.T, 
532.782 who  determine  the  . 


amount  of  chemicals  to  be  used  and 
the  cooking  temperature  and  pres- 
sure. They  also  direct  the  loading  of 
the  digester  with  wood  chips 
chen^j^als.  By  f  hecking*  an  insi 
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ment  panel,  digester  opefators  make 
certain  that  proper  conditions  are 
being  maintained..  When  the  pulp  fi- 
bers are  removed  from  the  digester, 
they  are  washed  to  remove  chemi- 
cals, partially  cooked  chips,  and  ath- 
"er  impurities.  These  fibers,  called 
pulp,  resemble  wet,  brown  cotton. 

Many  n)odem  plants  today  are 
making  greater  use  of  continuous  di- 
gestei^  (equipment  that  produces  , 
pulp,  continuously  ratheiL.than  in 
separate  batches K  Continuous  di- 
gesters make  it  practical  to  use  j^w- 
^riliSt  in  pulpmaking,  and  elimnlate  ^ 
the  manual*  starting  and  stopping  of 
each  batch  of  pulp.  ^ 

To  turn  pulp  into  paper,  the  pulp  id 
mixed  thoroughly  with  water  and  fur- 
ther refined  in  machines  ojperated  by- 
skilled  workers^  called  beatet^  engi- 
neers Xt>OT.  M0.782).  The  kind 
and  amount  of  chemicals  and  dyes 
Nhey  use  and  the  length  of  time  they  " 
**beat'*  the  solution  determine  the 
color  and  strqpgth  of  the  paper. 

The  pulp  solution,  now  more  than 
99  percent  water,  is  turned  into  pa- 
per or  paperboard  by  machines  that 
are  among  the  large |^  in  American 
industry.  The  machines  are  of  two 
general  types.  One  is  the  Fourdrinier 
machine,  by  far  the  most  commonly 
used;  the  other  is  the  cylipder  ma- 
chine used  to  make  particular  types 
of  paper,  such  as  building  and  con- 
'tainer  bodrd.  In  the  Fourdrinier,  the^ 
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pulp  solution  pours  into  a  continu- 
ously moving  and  vibrating  belt  of 
fine  wire  screen.  As  the  water  drains, 
millions  of  pulp  fibers  adhere  to  one 
another,  forming  a  thin  wet  ^heet  of 
paper.  After  passing  through  presses 
that  squeeze  out  more  water,  the 
newly  formed  paper  pass^es  through 
the  dryer  section  of  the  aapennaking 
machine  to  evaporate  p^maining  wa- 
ter. 

The  quality  of  thg/paper  produced 
largely  depends  on  the  skills  of  paper 

^machine  operatoh  (D.O.T.  539.782), 
who  control  the  "wet-end"  of  the 
papermaking  machine  to  form  paper 
of  specified  thickness,  width,  and 
physical  strength.  They  check  con- 
trol-panel instruments  to  m^e  sure 
the  flow  of  pulp  and  the  speed  of  the 
machine  are  coordinated.  Paper  m^i' 
chine  operator^  ^^Iso  ,  determine 
whether  the  paper^ meets  'required 
specifications  by  interpreting  labora- 
tory tests  or,  in  some  instances,  by 
visually  checking  or  feeling  the  pa- 
per. They  supervise  the  less  skilled 
workers  of  the  machine  crew  and, 
with  their  help,  keep  the  paper  ntow- 
ing  smoothly  through  the  machine. 

..Many  modem  papermills  have  pa- 
permaking machines  that  use  com- 
puters and  advanced  instrurr|entation 
to  help  the  operator  control  the  qual- 
ity of  the  paper.  For  example,  beta- 

.  ray  censors  measure  the  weight  of  the 
paper  and  electromagnetic  sensors' 
measure  the  thickness.  Measure- 
ments from  these  devices  are  put  into 
a  compjater  that  compares  them  to 
programmed  specifications,  '^he 
computer  then  adjusts  the  papermak- 
ing machine*s  operations  to  eliminate  ^ 
any  differences.  Computer  process 
control  also  has  ^rought  about 
changes  injob  duties  ^pr  some  opera- 
tor positions.  Generally  this  has  in- 
volved a  reduction  itx  manual  ma- 
nipulation of  control  devices  and  an 
increase  in  monitoring  functions.  F9r 

-example,  the  computer  sets  produc- 
tion variables  such  as  temperature, 
pressure,  and  flov^  rates  whereas,  be- 
fore computer  control,  they  were  set 
by  the  machine  operator. 
^  Backtenders  (D.6.T.  532.885), 
who  are  supervised  by  paper  ma- 
chine operators,  control  the  pressure 
and  temperature  of  machinery  that/ 
dries  and  finishes  the  paper  and  gives 
it  the  correct  thickness.  Backtenders 


inspect  the  paper  for  imperfections 
and  make  sure,  that  it  is  being  wound 
tightly  and  uniformly  into  rolls.  They 
also  adjust  the  machinery  that  cuts 
the  rolls  into,  smaller  rolls  and,  with 
the  help  of  assistants,  may  weigh  and 
wi^p  the  rolls  for  shipment. 

Papermills  that  produce  a  fine 
grade  of  paper  for  books,  niagazines, 
or  st^tfiipary  usually  have  finishing 
deiq^kCtments.  .Most  workers  in  these 
departitients  are  either  semiskilled  6r 
unskille^.  One  semiskilled  worker, 
the  supercalender^  operator  (D.O.T. 
%34.782),  aided  by  several  helpers 
and  by  mechanibal  handling  equip- 
ment, places  huge  rolls  df  paper  onto 
a  machi  -ne  that  gives  the  paper  a 
smooth  and  glossy  finish.  The  super- 
calender  operator  also  lnspe9ts  the 
fifiiished  paper  to  make  sure  that 
speciflc^ons  have  been  met.  Anoth- 
er semiskilled  worker,  the  paper  sort- 
er and  counter  (D.O.T.  649.687),  in- 
spects sheets  of  paper  for  tears,  dirt 
spots,  and  wrinkles;  counts  them;  and 
may  fill  customer  orders.  - 

In  converting  plants,  machines  op- 
erated by  semiskilled  or  skilled  work- 
ers convert  paper  and  paperboard 
int()  envelopes,  napkins,  corrugated 
shipping  containers,  and  other  paper 
products.  Occupation^  in  converting 
plants  differ  widely,  depending  large 
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repair  machinery.  They  also  take 
apart  and  reassemble  machines  when 
they  are  moved  abbut  the  plant.  In- 
strument  repairers  install  and  service 
instruments  that  measure  and  control 
the  flow  of  pulp,  paper,  water,  steam, 
and  chemical  additives. 

Othe^  important  maintenance  em- 
ployees include  electricians^  who  re- 
pair wiring,  motors,  control  panels, 
and  switches;  maintenance  machin- 
istSy  who  make  replacement  parts  for 
mechanical  Equipment;  and  pipe/it- 
tersi  who  lay  out,  install,  and  repair 
pipes. 

,  Stationary  engineers  are  employed 
to  operate  and  maintain  powerplants, 
steam  engines,  boilers,  air  compres- 
sors, and  turbines. 

Prtifessional  and  Technical  Occupa- 
tions. The  complexity  of  pulp  and  ^a- 
pec  manufacturing  requires  thoiT^ 
sands  of  workers  who  have 
engineering,  chemical,  or  other  tech- 
nical trauning.  Approximately  16,000 
scientistsS^id^ngineers  and  13,000, 
technicians  were  employed  by  the 
paper  industry  in  1976. 

Many  chemists  are  employed  to 
control  the  quality  of  the  produon^y 
supervising  the  testing  of  pulp  and 
paper.  In  research  */  laboratories, 
chemists  study  the  influence  of  var- 


ly  on  the  product  being  manufac-  \ous  chemicals  on  pulp  and  paper.  In 
tured.  An  example  of  a  semiskilled   ^addition,  some  chemists  and  engi 
worker  is  the  envelope  machine  op-y^ ^neers  are  employed  as  sales  represe 
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erator  (D.O.T.  641.885),  who  feeds 
and  tends  an  automatic  machine  that 
«TpaKes  enve]0F>es  from  either  rolls  of 
paper  or  prepared  envelope  blanks. 
One  of  the  few  skilled  workers  in  a 
cpn  vert  ing  pk&nt  is  the  printer-slotter 
operator  (D.O.T.  651.782)  who  con- 
trols a  machine  that  cuts  and  creases 
paperboard  sheets  and  prints  designs 
or  lettering  on  them.* 

Converting  plants  employ- thou- 
sands of  workers  ^to  print  designs  and 
lettering  on  bags,  labels,  wallpaper, 
and  other  paper  .products.  Among 
these  are  compositors,  who  set  type, 
and  press  operators  who  prepare  and 
oper^e  printing  presses. 

Maintenance  Jobs.^  The  papeis  indus- 
try employs  many  skilled  mainte- 
nance workers  to  care  for  its  com- 
plex machinery  and  electrical 
equipment.  Millwrights  install  and 

•  7jQ 


tatives,  supervisors  of  plant  worke^rs,. 
or  as^administrators  in  posinons 
which  require  tecl^nical  knowle<jge, 
bh^ical  and  mechanical  engineers 
transform  new  pulp  and  papermak- 
ing techniques  into  practical  produc- 
tion methods.  Some  chemical  engi- 
neers supervise  the  production 
.process.  Electrical  engineers  super- 
vise the  operation  of  power-generat- 
ing and  distributing  equipment  and 
instruments. 

Packaging  engineers  design  con- 
tainers and  packages  and  supervise 
their  production.  A  few  box  manu- 
facturers also  employ  aittists  who  de- 
velop .lettering,  desigj^;and  colors 
for  containers.  ^  * 

Foresters  manage  large  areas  of 
"timberland  and  assist  in  the  wood- 
buying  operations  of  pulp  and  paper 
companies.  They  map  forest  areas, 
plan"  and  Supervise  the  harvesting. 
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and  seed  or  plant  new  tree^^to  assure 
continuoujB  production  of  tiijiber. 

Systenfs  analysts  and  computer  pro- 
grammars  are  becoming  increasingly 
imt)ortaht  to  this  industry  due  to  the 
greater  use  of  computerized  co^rols 
in  the  production  process.  They  also 
analyze  business  and  production 
problems  and  convert  them  to  a  form 
suitable' Tor  solution  by  computer. 

Frequent  tests  are' performed  dur- 
ing the  inapufacture  of  pulp  or  paper 
to  determ^e  whether  size,  weight, 
'strength,  color,  and  other  properties' 
meet  standards.  Some  testing  is  done 
by  machine  operators,  but  in  many 
mills  testing  technicians  are  Em- 
ployed. These  technicians,  who  have 
job  titles  such  as  laboratory  techni- 
cian, pulp  tester,  and  chemical  ana- 
lyst,  also  assist  engineers  and  .chem- 
ists in  research  and  development 
^    activities.  .  ^  "9  ' 

Administrative,  Clerical  and  Related 
Occ^ipations.  The  paper  industry  em- 
ploys many  ^tftlTtnistrative,  clerical, 
and  oXhhx  office  personnel.  Execu-* 
tives  plan  and  administer  company 
policy.  To  \vork  effectively,  execu- 
tives require  information  from  a  wide 
variety  of  persormel,  including  ac- 
countants,, sales  representatives,  law- 
yers, and  personnel  in  industrial  rela- 
tions, transportation,  market 
research,  and  other  «ictivities.  Book- 
keepers, secretaries,  shipping  clerks, 
and  other  clerical  workers  keep  rec- 
ords of  per^nnel,  payroll,  invento- 
'  »ries,  sales,  shipments,  and  plaat 
maintenanc.e. 

'draining,  Oth^r  Qualifications, 
^' Advancament 

Paper  and  pulp  companies  gener- 
ally hire  and  train  inexperienced 
workers  for  production 'and  mainte- 
nance occupations.  Many  companies 
prefer  to  hire  high  school  graduates. 
^  Inexperienced  workers  usually  start 
as  laborers  or  helpers  and  advance 
along  l&irly.  well-defined  paths  to 
,  more  skilled  jobs. 

Some  large  plants  have  formal  ap- 
prenticeship programs  for  mainte- 
nance workers.  Under  these  pro- 
grams, which  usually  last  j3  to  4  years, 
people  are  trained  for  jobs  such  as 
'  machinist,  electrician,  millwright, 
and  pipefitter.  Generally,  an  appli- 


cant is  given  a  physical  examination, 
mechanical  aptitude  tests,  and  simi- 
lar qualifying  tests.  Apprenticeship 
includes  both  on-the-job  training  and 
classroom  instruction  related  to  the 
occupation.  The  machinist  appren- 
tice, for  example,  receives  classroom 
instructions  in  mathematics,  blue- 
print reading,  and  shop  theory. 

In  newer  mills,  many  experienced 
maintenance  jWorkers  are  being  re- 
trained to  become  multi-  or  four- 
skilled  craftworkers.  The  workers  are 
given  18  months  to  become  compe- 
tent in  each  individual  craft  or  a  total  ^ 
of  4  1/2  years.  For  example,  a  pipefit- 
ter would  learn  the  skills  of 'a  mill-, 
wright,  machinist,  and  an  electrician. 

A  bachelor's  degree  is  usually  tlfe 
minimum  educational  requirement 
for  scientists,  engineers,  foresters, 
and  other  professiohal  occupations. 
For  research  work,  persons  having 
advanced  degrees  are  preferred. , 
Many  engineers  and  chemists  (called  . 
process  engineers  and  paper  chemists) 
have  specialized  training  in  paper 
technology.  Many  companies  have 
summer  jobs  for  C9llege  students  spe- 
ci^tizing^  in  papermaking,  and  upon 
graduation  frequently  hire  them  on  a 
permanent  basis.  Some  associations, 
colleges  and  individual  companies 
offer  scholarships  in  pulp  and  paper- 
making  technology. 

Some  companies  haver  formal 
training  programs  for  college  gradu- 
(ates  with  engineering  or  scientific 
backgrouMs.  These  ejnployees  may 
work  for  brief  perjp'ds  in  Various 
parts  of  the  plant  to  gaip  a  broad 
knowledge  of  pulp'  and  paper  manu- 
facturing before  being  assigned  to  a 
particular  department.  Other  firms 
immediately  assign  junior  chemists 
or  engineers  to  a  specific  research, 
operation,  or  maintenance  unit. 

Generally,  no  specialized  ^uca- 
tion  is  required  for  laboratory  assis- 
tants, .testing  technicians,  or  other^ 
kinds  of  technicians.  Some  employ- 
ers, however,  prefer  to  hire  technical 
institute  or  junior  college  graduates. 
Beginning  technicians  start  in  routine 
jobs  and  advance  to  positions  of 
greater  responsibility  after  they  ac- 
quire experience  and  can  work  with 
minimum  supervision. 

Administrative  positions  usually 
are  filled  by  people  who  have  college 
degrees  in  business  administration. 


.marketing,  accounting,  industrial  re- 
lations, or  other  specialized  business 
fields. » A  knowlecge  of  paper  tech- 
nology is  helpful  for  administrators 
and  sales  occupations.  This  is  true 
especially  for  sales  representatives 
who  give  customers  technical  assist- 
ance. Most  Rulp  and  paper  compa- 
nies employ  clerks,  bookkeepers,  ste- 
nographars,  and  typists  who  have  had 
connmercral  courses  in  high  school  or 
business  school. 

For  production  workers,  promo- 
tion generally  is  limited  to  more 
skilled  jobs  within  a  "work  area," 
which  may  be  a,  department,  section, 
or  an  operation  on  one  type  of  ma- 
chine. For  example,  a  person  may 
'  start  as  a  utility  person  and  advance 
to  backtender  and  finally  to  machine 
operator.  These  promotions  may 
take  years,  depending  on  the  avail- 
ability of  jobs.  Experience  gained  . 
within  a  *work  area  usually  is  not 
transferable;  unskilled  or  semiskilled 
workers  wJio  XransfeyM  JOl55  outside 
their  usual  work  area  or  to  other 
plants  usually  mu^t  start  in  entry 
jobs.  . 

M^y  plant  supervisors  are  former 
production  workers.  In  some  plants, 
qualified  workers  may  be  promoted 
directly  to  supervisory  positions.  In 
others,  workers  are  given  additional 
training  before  they  are  eligible,  for 
promotion.  This  training  often  is  Con- 
tinued after  the  wojker  is  promot- 
ed—through  conferences,  special 
plant  tt^ifiinjg  sessions,  £^nd  cpurses  at 
'universities  or  trade  schools.  Most 
firm$  provide  some  financial  assist- 
ance for  employees  who  take  courses 
outside  the  plant.         .     (  ^ 

i  ■."•/■ 

Employment  Outloolc 

Employment  in  the  paper  and  al- 
lied products  industry  is  expected  to 
increase  more  slowly  than  the  aver- 
age for  ail. industries  through  the 
mid-1980*s.  Although  ^.significant 
number  of  job  openings  are  expected 
due  to  growth,  most  opening^ will 
stem  from  the  need  to  replace  work- 
ers who  retire,  dip,  or  leave  their  jobs 
for  other  reasons.  The  number  of  job 
openings  may  fluctuate  from  year  to 
year,  however,  because  the  demand 
for  paper  and  p^per  products  is  sen- 
sitive to  changes  in  economic  condi- 
tions. -"^ 
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-  Employment  in  paper  manufacturing  is  expectedH<^v 
continue  growing  over  the  long  run  \ 

Wage  and  salary  workers  irr  paper  and  allied  products  manufacturing, 
1950-76  and  projected  1985 
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Paper  production  is  expected  to 
increase  over  the  long  run  as  popula- 
tion and  business  activity  grow  and 
new  uses  for  paper  are  developed. 
Employment  will  grow  at  a  slower 
.rate  than  production,  however,  be- 
cause of  the  greater  use  of  laborsav- 
ing  machinery.  Most  of  the  employ- 
ment growth  will  occur  in  plants  that 
make  finished  products  such. as  nap- 
kins, envelopes,  boxe^t  and  wrapping 
paper.  These  plants  are  not  as  suited 
for  laborsaving  machinery  as  plants 
that  produTQe  pulp  arid  unfinished  pa- 

.  "jper  products.  V' 

Occupatipn^l  groups  within  the  in- 
dustry are  expected  to  grow  at  differ- 
ent, rates. -T  he  number  of  engineers, 
scientists,  technicians,  and  mairite- 
nance  workers  is  expected  to  in- 
crease faster  than  other  occupational 
groups  in  the  industry.  More  scientif- 
ic and  technical  personnel  will  be 
needed  as  research  and  development 
activities  expand,  and  mqre  mainte- 

•  nanc^^  workers  will  be  required  to 
service  the  more  complex  »machin- 
ery.  Employment  of  administrative 
.  and  clerical  workers  also  is  expected 
to  rise  at  a  faster  pace  than  total  em- 
ployment. On  the  other  hand,  the 
number  of  production  workers  may 
decline  slightly  as  more  laborsaving 
machinery  is  introduced.  Neverthe- 
less, replacement  needs  will  create 
many  job  openings  for  production 
workers. 


Earnings  atid  Working 
Conditions 

Production  workers  -tD  the  paper 
industry  had  average  e^nings  of 
$5.43  an  hour  in  1976.  In  the  same 
year,  production  workers  in  private 
industry,  except  farming,  averaged 
$4,87  an  hour. 

The  following  tabulation,  based  on 
information  from  a  number  of  union- 
management  contracts  in  the  paper 
industry,  illustrates  the  approximate 
range  of  hourly  wage  rates  for  select- 
ed production  and  rpaintenance 
occupations  in  .  1  976.  Local  rates^ 
within  these  fanges  depend  on  geo- 


day,  7  days  a  week.  Produdjon  work- 
ers can  expect  to  work  on  evening  or  - 
night  shifts  from  tinfe  to  time. -Main-  ' 
tenance  worker?  usually  are  em- 
ployed on  the  regular  day  shift.  Mul- 
ti-craft main/tenance  mechanics 
generally  earn  about  $1.50  an  hoUF. 
pnore  ^jt^n  a  single-craft  mechanic. 

in  most  plants  the  standard  work- 
week li  40  hours;  in  a  few  it  is  36 
hours  or  less.  Workers  normally  have 
year-round  employment  because  pa- 
per production  is  not  subject  to  sea- 
sonal variation. 

Mo*t-"pii4p^and  papermaking  jobs 
clo  hot  require  strenuous  physical  ef- 
fort However,  some  employees  work 
in  hot,  humid,  and  noisy  areas.  They 
also  may  be  exposed  to  disagreeable 
odors  from  chemicals  in  the  paper- 
making  process.  The  rate  of  injury  in  ~ 
this  Industry  has  been  about  the  same 
as4he  rate  for  all  manufacturing. 

A  majority  of  the  production  ^ 
workers  are  members  .  of  tirade 
unions.  The  largest  union'in  the  in- 
dustry is  the  United  Paperworkers  In- 
ternational Union.  Many  osher  work- 
ers in  the  Western  States  are 
represented  by  th^  Association  of 
Westerij  Pulp  and  Paper  Workers. 
Many  printing  workers  belong  to  the 
International  .Printing  and  Graphic 
Communications  Union.  Some  main- 
tenance and  craft  workers  belong  to 
various  craft  unicSns.  ,     '  . 

'  ^Sources  pt  Additional 
^  Information 

Further  information  about  job  op- 


graphic  location,  type  and  size  of  f portunities  in, this  industry  is  ^vail- 


mill,  kinds  of  machine$  used,  and 
other  factors.  , 

Mosj  pulp  and  paper  plants  oper- 
?  ate  around  the  clock — three  shifts  a^ 

Hourly  rate 
ranges 

Produclion  occupations: 

Paper  majhine  operator  ...  $5.34-10.41 

Backtender   4.87-  9.^1 

Head  stock  preparer 

(beater  engineer)   4.93-  7.01 

Digester  operator  (cook )        5,07-  7.30 

Supercalendar  operator          5,18-  6.36 

Barker  operator,  drum   4.69-  6,80 

Chipper   4.40-  6,70 

Maintenance  occupations: 

Pipefitter  \   5,58-  7.76 

Electrician   5,74-  7.76 

Machinist   5.58-  7.76 


able  from  local  offices  of  the  State 
employment  service  and  from: 

American  Paper  Institute,  260  Madison  Ave., 
New  York,.N.Y,  10016. 

Fi6re  Box  A^ociation,  224  S.  Michigai>Av( 
Chicago,  III,  60604. 

A  list  of  schools  offering  courses 
on  paper  technology  is  available 
from: 

American  Paper  Institute,  260  Madison  Ave., 
New  York,  N,Y.  10016. 
For  information  on  job  opportuni- 
ties for  paper  and  paper  products 
jiales  representatives,  write  to: 

National  Paper  Trade  Association,  Inc.,  420 
Lexington  Ave^  New  York,  N  Y.  10017, 
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OCCfUPATlONS  IN  THE 
PETROLEilM  REFINING  INDUSTRY 


The  petroleum  refining  industry 
.  forms  the  link  between  crude  bil  pro- 
duction and  the  distribution  and  con- 
sumption of  petroleum  products. 
Products  refined  from  crude  oil  sup- 
ply the  fuels  and  lubricants  used  for 
all  HKHjes  of  transportation,  for  heat 
in  homes,  factories,  and  other  struc- 
tures, and  for  fiiel  for  the  generation 
of  over  .one-third  of  our  electric  pow- 
er. In  addition^  basic  petf oleum  com- 
pounds are  used  to  manufacture  hun- 
dreds of  everyday  products  such  as 
^nthetic  rubber,  fertilizers,  and  plas- 
tics. • 

In  1976  about  160,000  wti4iers, 
/  who  had  a  wide  range  of  educational 
^backgrounds  and  skills,  were  em- 
ployed in  the  petroleum  refining  in- 
dustry. This  industry  coyers  occupa- 
tions and  activitie^^nvolved  in 
refining  oil.  Occupations  in  petrole- 
um and  natural  gas  production  and 
processing  are  dispussed  in  a  sepa- 
rate chapter  elsewhere  in  the  Ha^n^z 
book.  ^ 

Nature  and  Location  of  the 
.;•  J-  ■  >  .  y  lAdua«ry    -  '  > 

A  modem  refinery  is  a  complicat- 
ed plant  made  up  of  tanks  and  towers 
'  ^  connected  by  a  maze  of  pipes  and 
valves.  From  the  time  crude  oil  en- 
ters the  refinery  to  the  shipment  of 
fmished  products,  the  production 
\^    flow  is  almost  continuous.  X>perators 
use  instruments  including  computers 
to  measure  and  regulate  the  flow, 
^  volume,  temperature,  and  pressure 

of  liquids  and  gases  going  through 
the  equipment.  Manual  handling  of 
)  materials  has  been  virtually  eliminat- 
ed. 

Petroleum  refining  consists  of 
heating  crude  oil  as  it  flows  through  a 
series  of  pipes  in  a  furnace.  The 
vapors  from  the  heated  oil  p^  into  a 
.  tower  where  the  various  "fractions,'* 
or  parts,  of  the  oil  are  condensed. 


The  heaviest  parts  (ifor  ex^ple, 
heavy  fuel  oils  and  asphalt)  are 
drawn  off  along  the  bottom  oif.the 
tower  where  temperatures  are  high- 
^t;  lighter  pins  ^t  fuel  and  diesel 
fuefntre  drawn  off  along  the  middle 
of  the  tower;  and  the  lightest  (gaso- 
line and  gases)  are  taken  off  at  the 
top  where  temperatures  are  lowest^ 
Since  this  process  does  not  prbduce  a 
sufficient  quantity  of  some  products, 
such  as  gasoline,  further  processing 
by  more  complicated  methods  com- 
bines or  modifies  products  obtained 
through  fractiona|ing  to  increasfe  the 
yield  of  sbme  products.  Treating 
units  are  used  to  remove  water,  sul- 
fur compounds,  and  other  impurities. 

About  280  refineries  were  in  op- 
eration in  1976.  They  ranged  in  size  > 
from  plants  with  fewer  than  ten  em- 
ployees to  those  with  several  thou- 
sand. Although  many  States  have  re- 
fineries, abqtit  85  percent  of  the 
workers  were^mployed  in  10  States: 
Texas,  California,  Pennsylvania,  Illi- 


nois, Louisiana,  Oklahoma,  Ohio, 
New  York,  New  Jersey,  and  Indiana. 
Refineries  usually,  are  located  near 
oilfields^  industrial  centers,  chr  deep- 
water  ports  where  tankers  c:axi  dock. 

Occupatiorts  in  the  Industry 

• 

•  About  1  out  of  every  2  Workers  in 
a  refinery  is  involved  in  the  operation 
(as  opposed  to  maintenaiice)  of  the 
plant.  A  key  worker  ^in  convj^ing , 
crude  oil  into  usable  products  is  the 
refinery  pperator  (O.O.T.  542^280), 
or  chief  operator,  who  is  responsible 
for  one  or  more  processing  units:  The 
refinery  operator,  with  help  from 
assistant  operators,  makes  adjust^ 
ments  forT^hanges  in  temperature, 
pressure,  and  oil  flow.  In  modem  re- 
fineries, operators  monitor  instru- 
ments on  panels  that  show  the  entire 
operation  >of  all  processing  units  in  ' 
the  refinery.  They  also  patrol  units  to  ^ 
check  their  operating  condition. 

Other  plantworkers  may  include  > 
still  pump  operators,  (D.O.T./^ 
549.782),  also  k^wn  as  pumpers, 
and  their  helpers  (O-.O.T.  549.884)^  . 
who  lAbintain  and  operate  pumps/ 
that  control  all  production  through-  ^- 
out  the  Jefinery;  and  treaters  (D'.O.T.  * 
549.78j2},  who  operate  equipment  tQ^ 
remove  impurities  from  gasoline,  oil, 
and  other  produces.  Iii  automated  * 
plants,  computers  may  do  the  work 
of  pumpers  and.treaters.  Operators 


Over  90  percent  of  all  workers  in  thci  petrpleum  reflnfrig. 
industry  are  employed  in  ten  States  ' 

State  distribution  of  workers  in  the  petroleum  refining  Industry,  1974 
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OpMWlof  obs#ffv#s  rafliMfy  controls*  ■ 


rr^onhor  the  computers  to  spot  poten-* 
^  tial  problem  areas*  and  may  make 

irpo tine  checks  of  the  refinery  to 

nikke  sure  that  valves  are  operating 

properly.  . 

||pny  refineries  empioy.large  num- 

bei#  of  fnaintenai^ce  workerslto  re- 


pair, Tebtiitd,  replace,  and  clean 
equipment.  In  other  plants,  soiile 
maintenance  work  is  contracted  to 
companies  outside  the  petroleum  in- . 
dustry.  Many  maintenance  workers 
are"  needed  because  high  heat,  pres- 
sure, and  corrosion  quickly  wear  ^t 


employment  in  petroleum  refining  is  expected  to 
show  little  change  through  the  mTcl-1980's  due  to 
productivity  improvements 


Wage  and  salary  workers  in  the  petroleufn  refining  Industry,  1950-76 
and  proJecte(j|/1985 

EitiployMS        250  1 
(In  thousands) 


the  t:omplex  refinitig  equipment. 
Occupations  involved  in  mainte-^ 
nanc6  include  skilled,  boilermakers, 
electricians,  carpenters,  instrument 
repsyrers,  mac^hfftists,  {^efitters, 
shjeetmetal  workers,  caha  welders.' 
There  also  are  helpers  and  apprentie- 
ies  in  jthese  trades.  Some  skilled  work- 
ers have  a  primary  skill  in  ohe  craft 
and  also  the  ability  to  handle  closely 
related  crafts.  Fpr.eMmple,  a  pipefit- 
ter also  may  be  a  iboilermaker  and  a 
welder.  Nfaintenance  workers  who  » 
have  such  combined  jobs  arci  some- 
^tfmes  called  refinery  mechanics. 

Plantw6rlctrs  who  do  not  operate, 
monitor,  or  maintain  equipment  do 
many  o^er  tasks.  Some  workers, 
drive  delivery  trucks;  some  load  and 
unload  materials  on  trucks,  trains,  or 
ships;  and  others  keep  stocl^  and  tpol 
inventory  records.  The  industry  also 
employs  service  porkers  such  as 
guards  and  janitors.  ; 

About  1 2  percent  of  the  workers  in 
petroleum  refining  ap^  scientists,  en- 
gineers, and  technicians.  Among  . 
these  are^  (i)iejnists,  chemical  engi-  - 
neers,  mechanical  engineers,  envi- 
ronmental engineers,  laboratory* 
technicians,  and  drafter^'.  Chemists 
and  laboratory  technicians  control^ 
'the  quality  of  petroleum  products  by^ 
making  tests  ^d  analyses  to  deter-  r 
mine  chemical  and  physical,  proper- 
ties.  Some  diemistSidn^  chemical  en- 
,gi neers  (levelop  and  improve 
products  and  processes..  Laboratory 
technicians  assist  chemists  in  re-r. 
search  projects  or  do  routine  tes^ii^g 
and  sample  taking.  Some  engineera 
design  chemical  processing  eqjuip- 
ment  and  plant  layout,  and  others  . 
supervise  refining  processes. » Envi- 
ronmental engineers  and  teci^niciahs  • 
supervise  and  improve  treatment  and 
disposal  of  refinery  waste  waters  and 
gases.  Drafters  prepare  plans  and 
drawings  needed  in  refinery  con- 
struction and  mainteniince* 

Refining  companies  employ  many 
administrative^  , clerical,  and  other 
white-collar  personnel*  A'dnriinistra- 
tive  workers  include  managers,  ac- 
countants, purchasing  agents,  law- 
yers, computer  programmers, 
computer  analysts,  and  personnel 
and  training  specialists.  Typists,  sec- 
retaries, bookkeepers,  keypunch  op- 
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erators*  and  business  machine  opera- 
thrs  -assist  administrative  workers. 
(Detailed  discussions  of  professional, 
technical^  mechanical,  and  other 
occupations  found  not  only  in  petro- 
leum refining  but  also  in  other  indus- 
tries are  presented  elsewhere  in  the 
Handbook.)  <  " 

Training,  Othar  Qualifications, 
and  Advancamant 

rK 

Employers  prefer  to  hire  ^pli- 
cants  who  are  high  school  graduates. 
Aptitude  testing  and  integ/iewing 
frequently  are  used  in  selecting  appli- 
cants for  plant  jobs.  Inexperienced 
plantworkers  usy'ally  begin  as  aides 
in  a  lab*or  pookjjmey  may  move  mate- 
rials/pack carwis,  fill  biarrels,  or  do 
maintenance  work,  fhey  may  be 
transferred  either  to  the  operating 
epartment  or  the  maintenance  de- 
'partment  when  a  vacancy  occurs. 

Workers  newly  assigned  to  an  op- 
erating department  learn  to  operate 
equipment  under  the  guidance  of  ex- 
perienced operators.  Formal  training 
courses  frequently  are  given  in  plant 
operation. 

A  supervisor  trains  inexperienced 
worker^ftn  maintenance  skills.  Some 
refineries  give  classroom  instruction 
relat^ed  to  particular  work.  After  3  or 
4  years,  a  perspn  nyay  advance  from 
helper  to  skilled  craft  worker  in  one 
of  the^  maintenance-  crafts.  .  So nie 
large  refineries  train  workers  in  sev- 
eral  crafts.  For  example,  a  quali 
instrument  repairer  may  be  given 
electrician  or  machinist  training. 

For  scientists  and  engineers,  a 
bachelor's  degree  in  an  appropriate 
field  usually  is  the  minimum  educa-^ 
tionai  requirement.  Advanced  de- 
grees are  prefe^petf  for  research 
work. 

For  most  la&pratory  assistant  jobs, 
2-year  technical  school  training  is 
required.  Laboratory  assistants  begin 
,  in  routine  jobs  and  advarice  to  posi- 
tions of  greater  responsibility  as  they 
acquire  experience  and  learn  to  work 
without  close  supervision.  Inexperi- 
enced drafters  begin  as  copyists  or 
tracers  and  can  advance  to  mare 
skilled  drafting  jobs. 

Administrative  positions  generally 
are  filled  by  people  who  have  college 
degrees  in  science  and  engineering, 
accounting,  business,  industrial  rela- 


tions, or  other  specialized  fields.  For 
positions  as  clerks,  bookkeeper^,  sec- 
retaries, and  typist^  jnost  refirifiries 
employ  persons  who  have  had  com- 
mercial courseiwin  high  school  or 
business  school.  For  occupations  as- 
sociated with  computers,  educational 
requirements  range  from  a  high 
school  level  for  keypunch  operators 
to  a  college  degfe^  in  the  physical 
science  field  for  analysts. 

^mploymant  Outlook 

Employment  in  petroleum  refining, 
is  expjpctefi  to  show  little  change 
through   the   mid-1980's.  Refinery 
output  is  expected  to  increase  to 
meet  the  Nation's  growing  demand 


for  petroleum  products,  but  automat- 
ed, computerized  plants,  increased 
refining  capacity,  and  improved  re- 
fining techniques  should  make  it  pos- 
sible for  the  industry  to  increase-pro- 
duction  without  increasing 
employment, significantly.  Neverthe- 
less, thousands  of  job  openings  ^will 
result  from  the  need  to  replace  work- 
ers wl|o  retire,  die,  or  transfer  to  oth- 
er occupations. 

Most  jobs  will  be  for  operators, 
maintenance  workers,  administra-' 
tors,  and  technicians.  More  mainte- 
nance workers,  such  as  electricians, 
pipefitt^rsrand  instrument*repairers, 
will  be  needed  to  take  care  of  the 
increasing  amount  of  Automated 


Most  raffn«ry  jobs  require  only  mod«rat«  physical  •Hbrt 

7.11  ' 


704 


OCCUPATlbN AL  OUTLOOK  l^ANJ5BOOK 


equipment  oand  complex  control  in-f 
.  ^^trument^. 

Earnings  and  Worldng 
Conditions 

.  *  Refinery  workers  are  among  the 
.highest  paid  employees* in  manufac- 
^  .*  tiiring.  In  1 976  production  workers 
in  petroleum  refininjgf  averaged  $7.72 
an  hour,  compared  with  an  average 
of'$4.83  an  hour  for  production 
workers  in  manufacturing  industries 
a^  a  whole.|.,  .  '  ^ 

Because  petrqleum  is  refined 
around  the  clock,  operators  may  be 
assigned  to  any  pne  of  the  three 
shifts,  or  they  may  be  rotated  on 


various  shifts.  Some  operators  w'ork 
weekends.and  get  days  off  during  the 
week.  Employees  usually 'receive  ad- 
ditional pay  for  shift  work.  Most 
maintenance  workers  are  on  duty 
during  the  day. 

Most  refinjery*  jobs  require  only 
moderate    phv/rfcal   effort.    A   few  , 
workers,  however,  have  to  open  and 
close  heavy  valves  and/climb  stairs^ 
and  ladders -to  considerable  heights. 
Others  may  work  in  hot  places  or  . 
may  be  exposed  to  unpleasant  odors. 

Many  refinery  workers  are  union' 
numbers   and   belong  to  the  Oil^ 
Chemical  and=Atomic  Workers  Inter- 
national Union.  Some  refinery  work- 


ers are  members  of  AFL-CIO  craft 
unions  or  of  various  independent 
unions'. 

Sources  of  Additional 
Information 

More  information  on  job  opportu-' 
nities  in  the  petroleum  refining  in- 
dustry may  be  obtained  from  the  per- 
sonnel offices  of  individual  oil 
companies.  General  inforpiatlon  on 
jobs  in  the  industry  is  available  from: 

National    Petroleum   Refiners  Asscxfiation, 
Suite  802,  1725  DeSales  St.  NW.,  Wash-  ' 
ington.  p.C.  20036. 


Printing  Methods 


about  one-h^f  Of  the  Nation's  print- 
ing employees  are/in  five  States — 
New  York,  Illinois,  California,  Penn- 
sylvania, 3nd  Ohio,  Within  these 
States,  most  printing  activities  are  in 
or  near  manufacturing,  commercial, 
or  financial  areas  such  as  New  York, 
Chicago,  Los  Angeles,  San  Franciso- 
Oakla/ld,  Philadelphia  and  Cincin- 
nati. Other  leading  centers  of  point- 
ing are  Boston,  Detroit,  Minneapolis- 
St.  Paul,  Washington,  D.C.,  St. 
Louis,  and.  Dayton.  Employ^nent  in 
book  and  magazine  printing  is  highly 
concentrated  in  these  areas.  A  much 
larger  proportion  of  newspaper  jem- 
ployment,  however,  is  found  outside 
these  centers  because  of  the  great 
number  of  small  local  newspapers. 


OCCUPATIONS  IN  THE  PRINTING 
AND  PUBLISHING  INDUSTRY 


Printing  is  both  an  art  and  one  of 
QUr  chief  means  of  communication. 
In  1976,  tke  printing  and  publishing 
industry  epnployed  almost  1 . 1  mtflion 
wbrkers.  Government  agencies  and 
private  firms  that  do  their  own  print- 
ing, such  as  banks  and  insurance 
companies,  also  employed  thousands 
of  printing  workers.    ,       .  '  ^ 

Natiire  and  Location  of  the 
Industry. 

Included  in  the  industry  are  the 
printing  and  publishing  of  newspa^ 
pers^ magazines,  books,  and  advertis- 
ing matter;  the  production  of  busi- 
ness forms,  greeting  cards,  and  gift 
wrappings;  commercial  or  job^print- 
ing;  bookbinding;  and  typesetting, 
,  photoengraving,  platemaking,  and 
other  printing  services,  primarily  for 
printing  establishments. 

In  f976,  the  largest  division  in 
terms  of  employment  was  newspaper 
printing  and  publishing,  with  over 
380,000  employees.  Most  ilaily  and 
ma,ny  weekly  newspapers  throughout 
the  Nation  do  their  own  printing. 
Although  some  major  newspapers 
have  more  than  2,000  "femplo>iees, 
many  have  fewer  than  20. 

Commercial  printing  shops,  the 
second*  largest  division  of  the  indus- 
try, employed  about  359,000  work- 
ers. These  shops  produce  a  variety  of 
materials,  including  advertising  mat- 
ter, business  cards,  calendars,  cata- 
logs, labels,  maps,  and  pamphlets.* 
They  also  print  limited-run  newspa- 
pers, books,  and  magazines.  Many 
commercial  shops  have  severaj  hun- 
dred workers,  bat  employment  is^ 
concentrated  in  smaller  shops: 

l>rinting  jobs  are  found  throughout 
the  country.  Almost  evei-ytown  has 
at  least  one  printing  shop,  frequently, 
'a  small  newspaper  plant  that  also 
may  do  other  printing.  However,  v 


Printing  is  a  means  of  transferring 
ink  impressions  of  words  and  pic- 
tures to  paper,  irybtal,  or  other  mate- 
rials. A  plate  of  metal,  rubber,  or 
plastic  is  prepared  so  that  part  of  it 
can*  be  covered  with  inTyTTfite  ink  is 
then  transferred  to  a"  sheet  of  paper- 
or  other  material  that  is  pressed 
against  the  plate. 

In  letterpress^  printing,  the  letters 
and  images  are  raised  from  the  rest  of 
-the  printing  plate.  Printing  is 
achieved  by  covering  the  printing 
surface  with  ink  and  pressing  it  di- 
rectly against  paper,  thus  transferring 
the  image  onto  the  paper.  In  gravure 
printing,  the  image  is  etched  into  the 
surface  of  a  cylinder,  The  whofe  sur- 
'  face  is  covered  with  ^ink  and  th«n 
.wiped  off;  ink  is  left  only^h  the-sunk- 
en  or  etched  areas.  Wh^  paper  is 
pressed  against  the  surface,  the  ink  is 
lifted  otit  and  appears  on  the  pa^^er. 
In  lithography  (offset  printing),  the 
printing  plate  surface  is  smooth,  with 
both  image  and  nonim^ge  areas  on 
the  §ame  level.  Lithography  is  based 
gn  the  principle  that  grease  and  wa- 
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,  ter  do  not  mix.  The  plate *s  image 
areas  are  coated  with  a  substance  to 
make  the  greasy  'printing  ink  stick  to 
the  plate  and  then  moistened  with 
water  so  that  only  the  image  areas 
take  iip  the  ink.  The  inked  image  is 
transferred  from  the  plate  to  a  rubber 
blauaket  sCnd  then  to  the  paper. 

Screen  nl^nting  is  a  method  in 
which  inkTor  other  niaterials  such  as 
paint  and  varnish  are  forced  through 
a  stencil  mounted^on  a  finely  wdveir 
screen.  The  shapfev  of  't^^e  stencil 
openings  determines  the  design  to  be 
printed.  This  process  may  be  applied 
to  a  variety  of  surfaces  such  as  paper, 
glass,  metal,  plastic,  and  textiles. 

Priliting  Occupations 

Production  of  printed  materials  re- 
qiiir^  workers  in  a  wide  variety  of 
occilpations.  Printing  craft  workers 
represent  a  large  segment ^f  the$e 
employees.  TYky  usually  specialize  in 
/ne  area  of  printing  operations: 
^ype  composition,  photography, 
platemaking,  presswork,  or  binding. 
Their  training  generially .  is  confined 
to  only  one  oT  the  ^basic  printing 
methods — letterpress,  lithography, 
or  gravure.  Some' of  the  principal 
printing  crafts  are  briefly  described 
below.  Detailed  infoiTnation  on  these 
crafts  is  presented  in  the  section  on 
printing  occupations  elsewhere  in  the 
Handbook.. 

The  printing  process  begins  in  a 
composing  room  where  manuscript 
copy 'is  set  in  type,  proofed,  and 
-checked .  for  errors.  Machine  and 
handset  type  and  other  materials 
such  las  photoengravings  are  assem> 
bled  there  and  prepared  for  the 
pressroom. 

In  1976,  almost  40  percent  of  all 
printing  craft  work'ers — 152,000— 
were  employed  in  composing  room 
occupations.  This  group  includes 
compositors  (D.O.T:  973.381)  who 
set  type  by  hand  or  machine;  typeset- 
ter perforator  operators  (D.O.T. 
208.588)  who  punch  tapes  used  to 
operate  some  typesetting  machines; 
make-up  arrangers  (D.O.T.  973.381 ) 
who  assemble^  type*  in  shallow  trays 
called/*galleys**  ana  make  trial  copy 
of  this  type;  said  proofreaders  (D.O.T. 
209.688y  wBp  check  the  tri^I  copy  - 
with  the  brfginal  copy  for  errors. 
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Electrotypers  and  stereotypers 
(D.O.T.  974.381  and  975. 782)  make 
duplicate  pressplates  of  metal,  rub- 
ber, and  plastic  for  let'terpress  print- 
» irig.  These  plates  are  made  from  the 
metM  type  forms  prepared  in  the 
composing  room.  Electrotypes  are 
used  mainly  in  book  and  magazine 
work.  Stereotypes,  which  are  less  du- 
rable, are  used  chiefly  in  newspaper 
work. 

Photoengravers  (D.O.T.  971.381) 
make  metal  printing  plates  of  illustra- 
tions and  other  copy  that  cannot  be 
set  up  in  type.  The  printing  surfaces 
on  these  plates  stand  out  in  relief 
^  above  the  nonprinting  spaces,  as  do 
the  letters  and  the  accompanying 
type^  Similarly,  gravure  photoengrav' 
ers  (D.O.T.  971.381),  a  specialized 
typ>e  of  photoengravers,  make  gra- 
vure cylinders  in  which  the  image  is 
etched  below  the  surface  for  use  in 
reproducing  pictures  iand  type. 

The  actual  printing  operation  is 
penomied  in  the  pressroom.  PrintuT^ 
press  operators  (D.O.T.  65 1 .782, 
.885  and' .886)  prepare  type  forms 
and  pressplates  for  final  printing  and 
tend  the  presses  while  they  are  in 
operation.  Small  commercial  shops 
generally  have  small  and  relatively 
sinipJe  presses  that  often  are  fed  pa- 
per by  hand.  At  the  other  extreme 
are  the  enormous  presses  used  by  the 
larger  newspaper,  magazine,  and 
book  printing  plants.  They  autbmati-' 
cally  print  the  paper  and  cut,  assem- 
ble, and  fold  the  pages.  These  ma- 
chines are  operated  by  crews  of  press 
operators  assisted  by  less  ,  skilled 
workers. 

Lithography  (offset  printing)  has 
grown  to  be  the  most  widely  used 
method  of  printing.  Practically  all 
items  printed  by  other  processes  also 
Can  be  produced  by 'lithography.  It  is 
a  process  of  photographing  the  mat- 
ter-to be  printed,  making  a  printing 
plate  from  the  photograph,  and 
pressing  the  inked  plate  against  a 
rubber  blanket  which  in  turn  presses 
it  onto  the  paper.  Several  operations 
.are involved  in  lithography,  and  each 
is  performed  by  a  specialized  group 
of  workers.  The  main^ group  of  litho- 
graphic workers  are  camera  operators 
(D.O.T.  972.382),  ar/ij/j  and  let- 
terers  (D.O.T.  971.281),  strippers 
(D.O.T.  97  1.381  ),  platemakers 
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(D.O.T.  972.381),  and  press  opera- 
tors (D.O.T.  651.885). 

Because  of  the  increasingly  CQmr 
plex  and  highly  mechanized  printing 
equipment  in  use  today,  technically 
tGiined  people  are  needed  in  all  areas 
of  printing  management  and  produc- 
tion. For  example,  an  increasing 
number  of  production  technicians 
(D.O.T,  019.281)  are  employed  to 
see  that  the  standards  for  each  print- 
ing job  are  met. 

Many  printed  items,  such  as  books, 
magazines,  pamphlets,  and  calen- 
dars, must  be  folded,  sewed,  stapled, 
or  bound  after  they  leave  the  printing 
shops,  ^uch  of  thislwork  is  done  by 
skilled  ^bookbind^g^In  many  binder- 
ies, however,  a  large  portion  of  the  ' 
work  is  done  by  less  skilled  bindery 
workers.  - 

Besides  printing  craft  workers,  the 
industry  employs  people  in  a  variety 
of  other  occupations.  Many  mail- 
room  workers  are  employed  in  news- 
papers and  magazine  plants  to  ad- 
dress, bundle,  and  tie  the  printed 
matter  for  distribution.  Modern  mail-' 
room  processes  are  mechanized  to  a 
considetablis  extent.  Mailers  operate 
addressing,  stamping,  stacking,  bun- 
dling,  and  tying  machines.  Many 
large  printing  firms  employ  mechah-  * 
ics  and  machinists  to  repair  and  ad- 
just typesetting  machines,  printing 
presses,  and  other  equipment. 
.  ^Printing  firms  employ great  many 
people  as  executives,  sales  represeif-^ 
tatives,  accountants,  engineers,  com- 
puter programers,  stenographers, 
clerks,  and  laborers.  Newspapers  and 
other  publishers  employ  a  consider-' 
able  number  of  reporters,  editors,  *' 
and  photographers.  These  occupa- 
tions are  discussed  elsewhere  in  the 
Handbook. 

Training  and  Othar 
Qualificationa 

Most  printing  craft  workers  (union 
or  nonuni&n)  learn  their  trades 
through  established  apprenticeship 
programs.  A  substantial  number  of 
people,  however,  learn  these  trades 
by  working  as  helpers  or  through  a 
combination  of  work  experience  and 
schooling. 

Most  printing  unions,  in  conjunct 
tion  with  management,  have  estab- 
lished guidelines  for  apprenticeship 
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«•  programs  for  the  various  printing 
crafts.  Many  nonunion  printing  firms 
have  established  apprenticeship  pro- 
grams with  the  help  of  local  printing 
associatj|>ns  and  the  employer' or- 
ganization Printing  Industries  of 
America.  Apprentices  often  are  cho- 
sen from  among  people  already  em- 
ployed in  various  unskilled  jobs  in 
printing  plants. 

Printing  apprenticeships  usually 
last  from  4  to  6  years,  depending  on 
the  occupation  and  shop  or  area 
practices.  The  apprenticeship  pfo- 
grams  cover  all  phases  of  a  particular 
trade  and  generally  include  class- 
room or  correspondence  study  in  re- 
lated technical  subjects,  as  well  as 
on-the-job  training.  Apprenticeship 
applicants  generally  must  be  at  least 
18  years  of  ajge  and  pass  an  aptitude 
test  and  a  physical  examination.  Ap- 
plicants who  qualify  may  be  put  on  a 
waiting:  list  if  there  are  no  immediate 
apprenticeship  job  openmgs. 

Most  employers  prefer  applicants 
to  have  a  high  school  education  or  its 
equivalent.  A  thorough  knowledge  of 
speUinjgt  punctuation,  the/fundamen- 
tals'^ol  grammar,  and  basic  mathe- 
matics iiSi  essentia]  in  many  of  the 
printing  trades.  A  knowledge  6f  the 

«sic  principles  of  chemistry,  elec- 
^nics,  and 'physics  is  becoming  in- 
creasingly important  because^ of  the. 
growing  use  of  photomechanical  and 
electronic  processes  in  printing. 

Most  printing  crafts  require  people 
with  good  eyesight,  about  average 
physical  strength,  and  a  high  degree 
of  m'andal  dexterity.  AJertness,  pa- 
tience, and  the  ability  to  woijc  with 
otKers  also  are  necessary.  The  ability 
to  distinguish  colors  is  important  in 
areas  of  printing  where  color  is  used. 
An  artistic  sense  also  is  an  asset  since 
the  finished  product  should  bepjeas- 
ing  in  balance  and  design.  ^  j 

Abdut  4,000  schools— high 
schools,  vocational  schools,  techni-f 
cal  institutes,  and  colleges— offer 
.courses  in  printing  technology.  TheWe 
courses  may  ^lelp  a  person  to  be  se- 
lected for  apprenticeships  or  other 
job  openings  in  the  printing  and  pub- 
lishing industry. 

Administrative  jt>bs  usually  are 
filled  by  upgrading  experienced  peo- 
ple. Many  owiTers  and  production 
managers  of  printing  firms  have 
come  from  the  ranks  of  printing  craft 


workers.  In  recent  years,  however, 
more  firms  are  filling  administrative 
positions  with  people  who  have  col- 
lege degrees  in  business  administra- 
tion, marketing,  accounting,  industri- 
al relations,  or  other  specialized 
business  fields.  Most  firms  hire 
clerks,  boo|c,keepers,  stenographers, 
ai|P  typists  who  have  completed 
commercial  courses  in  high  school  or 
busiiless  school. 

'Some  computer  programmers  in 
the  printing  industry  have  technical 
school  training;  others  learn  their 
skills  on  the  job.  Also,  many  com-^ 
positors  and  typesetters  are  being 
taught  computer  programming  skills, 
and  the  International  Typographic 
Union  has  established  a  training  cen- 
ter for  this  purpose. 

Employment  Outlook 

'Employment  in  the  printing  and 
publishing  industry  '  is  expected  to 
grow  more  slowly  than  the  average 
for  all  industries  through  the  mid- 
1980's.  Most  job  openings  will  occur 
from  the  need  to  replace  experienced 
workers  who  retire,  die,  or  transfer  to 
other  industries. 

The  volume  of  printed  materials  is 
expected  to  increase  rapidly  because 
of  population  growth,  the  increasing- 
ly high  literacy  level  of  the  popula- 
tion, and  the  trend  to  greater  use  of 
printed  materials  for  information. 


packaging,  and  various  industrial  and 
commercial  purposes.  Employment 
will  grow  at  a  slower  rate  than  the 
volume  of  printing,  however,  be- 
cause of  Jaborsaving  technologicetf  <^ 
changes  in  printing  methods.  /  , 
Occupational  groups  in  the  indds* 
try  are  expected  to  increase  at  differ- 
ent rates.  Employment  oi  technical, 
maintenance,  and  clerical  workers 
will  increase  at  a  faster  pace  than 
total  employment.  Employment 
growth  will  vary  among  the  printing 
crafts.  The  number  of  lithographic 
craft  workers,  for  example,  is  expect- 
ed to  increase  because  of  the  growing 
use  of  lithography.  On  the  other? 
hand,  since  lithography  does  not  re- 
quire ^otoengraving,  employment 
of  photoengravers  is  expected  to  de- 
cline. The  trend  to  computerization 
of  typesetting  operations  will  reduce 
the  need  for  some  machine  operators 
,  in  composing  rooms  while  creating  a 
demand  for  more  computer  typeset- 
ters. More  mechsu^ics  will  be  hired  to 
maintain  .the  industry's  increasingly 
complex  machinery. 

Earnings  and  Working 
Conditions 

Earniifgs  of  production  workers  in 
the  printing  and  publishing  industry 
are  among  the  hjghest  in^anufactur-. 
ing..^  1976,  they  averaged  $5.67  an 


Employment  in  the  printing  and  publishing  industry 
l^as  grown  steadily,. responding  only  slightly  to 
economic  downturns  . 


Wage  and  salary  workers  in  printing  and  publishing,  1950-76  and. 
projected  1985  .  ' 


Employees 
(in  thousai 


nds)  v^^r^^^^ 


600  v.^^ 

400  :^'v^^^^^^^__. 
.    1950      1955      1960      1965       1970      1975      1980  1985 

Source:  Buretu  ol  Labor  S(«tl9llC8  .       '  • 
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Estimated  ayerage 
minimum  hourly  rate, 
1976 


,3ookbinders...i:  

Compositors: 
\  Hand.....  

Machine  operators  

Electrotypers  

Photoengravers    

Press  operators  '  

Press  (cylinder)  operators.. 

Press  (platen)  operators  

Stereotypters...  


Newspapers 


$7.91 
8.18 

8.47 
7.65 


7.49 


Book  and 
job  shops  " 
$7.47 

8.3« 
8.20 
7.23 
8.90 

7.72 
6.63 
7.88 


hour,  while  those  in  manufacturing 
industries  as  a  whole  averaged  $5..  19. 

The  accorhpaying  *  tabulation 
shows  average  estimated  union  mini- 
mum hourly  rates  for  selected  print- 
ing occupations  in  1976  bas^d  on  a 
survey  of  69  large  cities.  These  are 
the  minimum  basic  rates  for  day- 
work,  and  do  not  include  overtime, 
other  special  payments,  or  bonuses. 

Most,  printing  craft  \workers  who 
are  covered  by  union  contracts  work 
fewer  than  40  hours'^&^week.  Some 
contracts  specify  a  standard  work- 
week of  less  than  35  hours,  but  most 
fall  within  a  35  to  37-1/2  hour  range. 
Time  and  a  half  generally  is  paid  for 
overtime.  Work  on  Sundays  and  holi- 
days is  paid  for ''at  time  and  one-half 
or  double -tirhe  rates  in  most  conv 
mercial  printing  firms.  In  newspaper 
plants,  however,  the  workweek  often 
includes  Sundays.  Time  and  one<»half 


or  double  time  is  paid  for  these  days 
only  when  they  are  not  part  of  the 
employee's  regular  shift.  Night-shift 
workers  generally  receive  pay  differ- 
entials above  the  standard  day  rates. 

The  starting  wage  rates  of  appren- 
tices generally  are  from  40  to.  50  per-' 
cent  of  the  basic  rate  for  skilled 
workers  in  the  shop.  Wages  are  in- 
creased periodicallyVusually  every  6 
months,  until  the  apprentice, reaches 
the^ skilled  rate. 

The  frequency  of  injuries  in  the 
printing  industry  is  somewhat  lower 
than  the  average  for  all  manufactur- 
ing industries. 

About  35  percent  of  all  printing 
trades  workers  are  members  of 
unions.  Among  these  unions  are  the 
Graphic  Arts  International  Union, 
the  International  Printing  and 
Graphic  Communications  Union,  the 


International  Typographical  Union, 
and  the  International  Mailers  Union. 

Sources  of  Additional 
Information 

Details  about  employment  oppor- 
tunities and  apprenticeships  may  be 
obtained  from  local  employers,  such 
as  ne\yspapers  and  printing  shop§,  lo* 
cal  offices  of  the  unions  mentioned 
above,  or  the  local  office  of  State 
employment  services.  Some  State 
employrhent  service  offices  screen 
applicants  and  give  aptitude  test^ 

For  general  information  on  t*"2  in* 
dustry,'^vrite  to: 

American  Newspaper  Publishers  Association, 
11600  Sunrise  Valley  Dr.,  Reston,  Va. 
20041. 

American  Photoplatemakers  Association,  105 
West  Adams  St'^  Suite  950,  Chicago,  111. 
606043. 

Graphic  Arts  Technical  Foundation,  4615 
Forbes  Ave.,  Pittsburg^,  Pa.  15213. 

Gravure  Technical  Institute,  60  E.  42  St.,  New 
York,  N.Y.  10020. 

National  Association  of  Printers  and  Lithogra- 
phers, 570  Seventh  Ave.,  New  York,  N.Y. 
10018.  — . 

Printing  Industries  of  America,  Inc.,  1730  N. 
Lynn  St.,  Arlington,  Va.  22209. 

^  (See  the  section  on  printing  occu- 
pations 'elsewhere  in  the  Handbook 
for  names  of  labor  organizations  and 
trade  associations  that  can  provide 
more  information  on  specific  print- 
ing trades.) 
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OCCUPATIONS  IN  THE  TEXTILE 
MILL  PRODUCTS  INDUSTRY 


Two  hundred  years  ^go  no  cloth 
was  manufactured  in  the  United 
States.  Most  had  to  be  imported  from 
England.  Ihdeed,  the  textile  industry 
was  so  important  to  England's  proV 
perity  that  neither  diagrams  of  the 
machinery  nor  the  mechanics,  f/ho 
operated  it  were  allowed  to  leave 
Britain.  In  1 789^wever,  an  English 
textile  mechanic/named  ^amuel  Sla- 
ter disguised  himself  as  a  farmer  and 
sailed  to^^the  United  States.  He  car- 
ried the  details,  of  the  machinery 
where  no  official  coulfi  find  them:  in 
his  head.  A  few  years  later  he  opened 
a  spinning  mill  in  Pawtuc,ket,  R.I.  To- 
day, the  spinning  jennies  Slater  built 
stand  silent>  a  show  for  tourists.  But 
the  industry  that  began  in  Pawtucket 
now  includes  7,200  'mills  and  facto- 
ries, produces  enough  fabric  each 
year  to  wrap  around  the  earth  250 
times,  and  provides  jobs  for  about  1 
milli6n  people. 

Nature  and  Location  of  The 
Induetry 

About  one-half  of  all  employees  in 
the  industry  work  in  mills  that  we^ve 
or  knit  fabrics  that  will  ^e  made  into 
clothing  or  householdfurnis^ 
Another  one-third  of 'tlie'em ployees 
produce  knit  goods  for  use  in  making 
stockings  and  underwear,  while  most 
of,  the  remainder!  work  in  mills  that 
color  or  put  patterns  on  the  cloth,  or 
that. manufacture  carpets  and  other 
products  such  as  thread,  lace,  and 
cord  for  tires.  About  9  out  of  10 
textile  workers  are  employed  in 
plants  having  100  workers-or  more, 
although  the  majority  of  plants  are 
small. 

Textile  plants  are  found  in  almost 
every  State,  but  they  are  concentrat- 
ed.in  a  broad  arc  stretching  from 
New  Ei:)gland  throi^gh  the  Southeast- 
ern United  States  into  Texas.  New 
England— where  the  industry^  was 


born— led  the  rest  of  the  country  in 
the  number  of  textile  mills  until  the 
early  part  of  this  century,  when  the 
Southeast  became  doniinai\t^Thitf 
shift  occurred  because  the  Southeast 
enjoyed  several  economic  advantag- 
^  es,  such  as  lower  labor  costs,  cheape^ 
steam  ^nd  electric  power,  and  great- 
er accessibility  to  cotton.  Today,  the 


Northeast  employs  more  people  than 
any  other  region  of  the  country  in. 
manufacturing  narrow  fabrics  such 

^  as  lace,  ribbon,  and  fabric  tape;  in 
weaving  and  finishing  wool;  and  in 
the  production  of  miscellaneous  tex- 

'  tile  goods.  The  South  leads  the^esl  of 
the  country  in  every  other  sector  of 
this  industry.  Three  states— North 
Carolina,  South  Carolina,  and  Geor- 
gia—employ a  little  ovtfr  half  of  all 
textile  workers. 

Occupations  In  the 'industry 

■The  raw  materials  of  textile  manu- 
facturing must  pass  through  many 
hands  before  becoiping  finished  fab- 
rics. As  a  result,  most  employees  are 
directly  involved  in  production,  ei- 


About  one- half  of  all  •mpioyoss  in  ths  tsxtlio  industry  work  in  miiis  that  wssvs  or  knll 

fabric. 


717 


709 


710 

ther  working  with  their  hands  or  op- 
erating machinery. 

In  the  past,  cotton  was  the  .basic 
raw  material  for  the  industry.  Today, 
coiisuipers  demandl  fabrics  that  are 
durable  and  require  minimal  care 
while  textile  manufacturers  continu- 
ally seek  cleaner  raw  materials.  Ac- 
cbrdir^ly.  synthetic  fibers^  such  as 
nylon  or  polyester,  have  replaced 
cotton  a^^e  leading  raw  material  for 
the  indiistry  because  they  are  easier 
for  the  consumer  to  care  for  and  eas- 
ier for  the  manufacturer  to  work 
with.  Regardle&  of  the  raw  material, 
however,  all  textiles  are  produced  by 
spinning  the  fiber  into  yarn,  weaving 
or  knitting  the  yarp  into  fabric,  and 
dyeing  and  finish^g  the  fabric. 

First  the  fibers  must  be  prepared 
for  spinning.  In  order  to  clean  and 
align  the  fibers,  they  are  combed  and 
carded:  Particularly  short  fibers  are 
removed,  and  all  ^fibers  are  drawn 
into  a  form  that  is  strong  enpugh  to 
withstand  the  twisting  process  of 
spinning.  Textile  worker^,  called 
opener  tenders  (D.O.T.  680.885), 
picker  tenders  (D.O.T.  680.885 ),  card 
tenders  (D.O.T.  680.885),  drawing 
frame  temders  (D.O.T  680.885),  and 
rovingl't^hders  (D.O.T.  680.885),  op- 
erate the  machinery  that  prepares 
the  fibef.  They  start,  stop,  and  clean 
the  machines.  While  patrolling  the 
aisles  between  groups  of  machines, 
they  also  repair  broken  fiber  ends 
and  feed  fiber  into  the  machines. 

When  the  fiber  is  ready  for  spin- 
ning, a  spinning  frame  draws  and 
twists  it  through  rotating  rollers  and 
winds  it  on  conical  structures  called 
bobbins.  TJi^j^  machines,  operated 
by  fraiHe  spinn^,  turn  the  fiber  into 
yarn.  Frame  spinners  (D.O.T. 
682.885)  run  ro^ys  of  spinning 
frames,  position  bobbins  of  fibers, 
twi^  fiber  ends,  repair  breaks-  in 
lengths'  of  fiber,  and  cleain  the  ma- 
chines. 

Spinning  and  weaving  or  spinning 
and  knitting  generally  take  place  in 
the  same  plant.  However,  weaving 
and  knitting  operations  usually  are 
performed  in  different  plants  be- 
cause these'  two  methods  of  cloth 
manufacture  and  xht  machinery  used 
to  accomplish  them  are  quite  differ- 
ent. To  prepare  the  yam  for  weaving, 
loom  winder  tejnders  (D.O-T- 
689.885),  spooler  tenders  (D.O.T. 


689^88^  warper  tenders  (D.O.T. 
6S\.SS5),  slasher  tenders  (D.O.T. 
5B2.782),  and  warp  tying  machine 
«  tenders  (D.O.T.  681.885)  position  it 
on  their  respective  machines,  draw 
or  thread  the  yam  ii)to  place,  tie  yarn 
ends,  observe  the  machines  to  detect 
malfunctions,  and  remove  the  pre- 
pared yam.  ^ 
Fabric  is  produced  on  looms  which 
interlace — weave — the  yam.*  There 
may-^e  as  many  as  2,000  looms  in  the 
weaving  room.  Weavers  (D.O.T 
683.782)  constitute  about  10  per- 
cent of  all  textile  tnachine  operatives. 
They  are  skilled  workers  who  moni- 
tor and  operate  as  many  as  200 
lopms  at  a  time.  They  observe  fabric 
being  woven  to  detect  and  remove 
defects.  They  also  repair  breaks  in 
yam,  fix  minor  loom  malfunctions, 
and  call  loom  fix&i\s  CD.O.T. 
683.280)  to  make  major  repairs. 
Loom  fixers  not  only  repair  ma- 
chines! hut  also  adjust  them  and  pre- 
pare them  for  operation.  Each  of 
these  highly  skilled  operatives  works 
with  several  weavers. 

Although  most  textiles  are  woven, 
knitted  cloth  claims  a  larger  share  of 
the  market  each  year.  To  knit  yam,  a 
knitting  machine  operator  (D.O.T. 
685.885)  places  it  on  a  machine 
which  produces  fabric  by  intermesh- 
ing  yam  loops.  Knitting  machine  op- 
■  erators  tend  several  machines  at  a 
timeT^'l  hey  start  the  machines,  feed 
in  the  yam,  observe  the  knitting  pro- 
cess to  detect  malfunctions,  tie  bro- 
ken yam  ends,  .and  notify  f^nitting 
machine  fixers  (D.O.T.  689.280)  if 
they  break  down.  Knitting  machine 
fixers  and  loom  fixers  do  similar 
work,  but  on  different  machines. 

The  most  highly  skilled  workers  in 
a  knitting  n>ill  are  knitter-machine 
mechanics  (D.O.T.  685.380).  They 
arrange  metal  pattem  plates  in  the 
form  of  chains  and  place  the  chains 
in  the  knitting  machines.  The  chains 
control  the  operation  of  the  ma- 
chines. Thus,  these  mechanics  pto- 
vide  the  means  by  which  textile  de- 
signs become^nitted  fabrics. 

Once  the  yam  has  been  woven  or 
knitted,  the  resulting  fabric  is  ready  ^ 
to  be  dyed  and  finished  either  by 
textile  mills  that  also  weave  or  knit 
the  fabric,  or  by  independent  busi- 
nesses. Dyers  (D.O.T.  582.138)  de- 
velop dye  formulas  that  are  used  to 
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create  a  desired  color.  They  also  su- 
pervise the  dyeing.  Dye  weighers 
(D.O.T.  550.884)  mix  the  dyes  and 
chemicals  used  in  dyeing.  Dye  range 
operators  (D.OT.-582.78^)  run  the 
jjittehines  that  dye  and  dry  the  cloth. 

Manufacturers  print  textiles  in 
thousands  of  different  colors  and  de- 
igns in  order  to  appeal  to  a  variety  of 
consumer  preferences.  Printing  may 
be  done  in  several  ways.  One  of  the 
newest  methods  is  rotary  screen 
printing,  a  system  in  which  a  porous 
cylinder  (screen)  holds  the  print  de- 
sign. Dye  in  the  cylinder  is  forced 
through  the  screen  as  the  cylinder 
rolls  over  the  cloth,  leaving  the  print. 

However,  before  the  fabric  can 
i^ceive  a  print,  the  design  must  <be 
created,  and  colorists  (D.O.T. 
022. 1 8 1 )  must  develop  the  colors  for 
printing.  Screen  printing  artists 
(D.O.T.  970.381 )  then  use  these  col- 
ors to  make  color  separations  of  de- 
signs on  transparent  paper.  For  each . 
color,  screen  makers  (D.O.T. 
97 1 .38 1 )  prepare  a  screen,  treating  it 
with  emulsion  and^exposing  it  photo^ 
graphically  to  the  appropriate  trans- 
parency. Screen  printers  (D.O.T. 
652.78^)  mount  the  screens  on  the 
rotary  screfen  printing  machines,  fill 
the  machines  with  dyes,  and  tend 
them  as  they  print. 

In  addition  to  dyeing  and  printing, 
finishing  often  involves  treating  the 
fabric  to  prevent  excessive  shrink- 
age,  strengthening  it,  or  providing  it 
with  a  silky  luster.  Each  step  offers 
job*  opportunities  for  textile  machine 
operatives  and  gi^neral  maintenance 
workers.  People  in  several  other 
occupations  are  important  to  the  in- 
dustry, although  they  are  not  directly 
involved  in  production.  Among  these 
are  textile  designers  (D.O.T. 
142.081),  textile  engineers!  (D.O.T. 
183.118),  and  textile  technicians 
(D:O.T.  689.384).  These  occupa- 
tions usually  require  special  talents 
and  2  to  4  years  of  education  afte^ 
high  schoodl.  / 
^  Tejctile  designers  create  the^-pat- 
tems,  or  designs,  that  are  woven  or 
knitted  into 'fabrics  or  printed  on 
thenni.  Most  designers  work  in  New 
York  City,  where  the  designing  and 
styling  departments  of  most  textile 
companies  are  located. 

Textile  engineers  usually  hold  su- 
pervisory or  managerial  positions. 
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.  They  may  be  plant  managers  who  su- 
pervise entire  plants,  or  plant  engi- 
neers, responsible  for  the  heating,  air 
conditioning,  electrical,  materials 
"  .  handling,  or  other  systems  in  textile 
establishments.  ^ 

Textile  technicians  translate  fiber 
properties  into  useful  end  j[>roducts. 
They  may  work  in  research,  develop- 
ing new  fiber  processiiTg  techniques; 
in  quality  control  and  production,, 
measuring  major  characteristics  of 
raw  textiles;  or  in  customer  sales  and 
service,  selling  directly  to  customers 
or  serving  them.  Many  technicians 
.  work  in  the  dyeing  and  fmishing 
areas  of  textile  plants. 

In  addition  to  occupations  that  are 
unique  to  the  manufacture  of  tex- 
tiles, many,  others  are  found  in  this 
industry.  There  are  managers  such  as 
plant  and  department  managers  in  all 
areas  of  the  textile  industry.  Person- 
nel specialists  hire  employees,  and 
make  sure,  that  pay  and  benefits  are- 
received.  There  are  jobs  for  book- 
keepers, accountants,  ^nd  computer 
programme]!^.  The  industry  employs 
a  wide  assortment  of  clerical  workers 
as  well,  including  secretaries,  com- 
puter console  operators,  and  ship- 
ping and  receiving  clerks.  There  also 
are  jobs  for  janitors,  guards,  and  food 
service  workers.  Mechanics  and  re- 
pairers, besides  those  already  men- 
tioned, keep  machinery  and  equip- 
ment operating  properly.  Laborers, 
such  as  freight  and  material  handlers, 
often  using  mechanical  devices,  lift 
and  move  heavy  loads  to  various  tex- 
tile machines. 

Training,  Other  Qualifications 
and  Advancamant 

— .Most  occupations  in  the  textile  in- 
r  dufitry  are  machine  operative  jobs 
\  that  can  be  learned  on  the  job.  Other  - 
*  >pccupations  require  additional  train- 
ing and  special  skills.  A  small  share 
of  jobs  is  held  by  workers  trained  in 
professional  fields. 

Training  for  most  production  jobs 
is  providea  on  the  job  and  lasts  from 
a  few  weeks  to  a  few  months,, de- 
pending on  the  complexity  of  the 
work.  Methods  of  instruction  vary, 
but  usually  an  employee  starts  out  by 
assisting  an  experienced  worker. 
Some  mills  set.  aside  a  section  of  the 
plant  where  full-time  instructors—of- 


temformer  machine  operators—show 
new  workers  hdw  to  operate  the  ma- 
chines. Persons  from  outside  the  tex* 
tile  plant  sometimes  provide  instruc- 
tion. For  example,  manufacturers 
might  explain  the  operation  of  new 
equipment  or  State  educational  coor- 
dinators might  organize'^^and  conduct 
training  programs  at  the  request 'of 
the  company.  - 

Good  coordination,  good  eyesight, 
and  manual  dexterity  are  important 
Requirements  for  production  jobs  in 
this  highly  mechanized  ind^ustry.  Al- 
though mp^t  textile  employers  prefer 
that  production  workers  haVe  a  high 
school  education,  they  often  do  not 
require  it.  * 


Only  a  small  percentage  of  work- 
ers in  .  this  industry-  are  trained 
through  appre'ntice|sl\ip  programs. 
However,  there  are  ^uch  programs, 
ranging  in  length  froi\,2  to  4  years, 
for  dyers,  weavers,  Io6m  fixers,  elec- 
tricians, and' some  other  occupations. 
Persons  interested  in  these  programs 
should  contact  a  textile  employer  or 
a  local  State  employment  service  of-^ 
fice.  '  '  f 

Some  production  workers  become^ 
instructors  and  train  new  employees. 
Others  may  advance  to  supervisory 
or  management  positions  after  hav- 
ing shown  interest  and  ability  at  jobs 
of  increasing  responsibility,  Most 
textile  companies  have  training  pro- 


Most  occupations  In  tha  taxtlla  Industry  ara  machlna  oparatWa  Jobs  that  can  M  laarnad 
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grams  to  help  an' employee  advance 
in  skilled  occup^tiions;  many  pay  all 
or  part  of  the  tui^h  for  courses  tak- 
en at  private  andrpublic  schools  and 
colleges  which  the  company  deter- 
mine^ would  help  the  employee  ad- 
vance to  posij^ons  of  increa$ed  re- 
sponsibility; 

,  Textile  designers  and  textile  tech- 
nicians need  training  at  a  technical 
institute,  a  technically  oriented  ju- 
nior college,  or  a  4-year  textile  col- 
lege. Talent,  demonsjtcated  in  High 
school  courses  in  art^,^h^wing,  and 
desigii,  indicates  a'  potential  for  suc- 
ce^^  in  the  textile  design  field,  al- 

'  though  competition  for  jobs  in  thes'S 
fields  may  be  stiff.  Textile  designers'^ 
need  a  vivid  and  fertile  imagination, 
a  feeling  for  coloic  and  design,  sensi- 
tivity to  consumers*  desires,  and  the 
ability  to  visualize  the  effect  <of  de- 
signs on  cloth;  Qualjfications  of  a 
good  textile  technician  include  man- 
ual dexterity,  the  ability  to  communi- 
cate well,  both  orally  and  in  writing, 
and  patience  with  details.  High 
school  courses  in  algebra,  geometry, 
chemistry,  physics,  aAd  English  are 

^{good  preparation  for  textile  techni- 
ctan  jobs.  Adv'ancement  for  a  textile 
technician  often  means  promotion  to 

.  a  supervisory  position  such  as  depart- 
"jn^t  he^d  or  blue-collar  worker  su- 
pervisee in  the  company's  production 
division. 

Graduates  of  4-year  colleges  hold 
the  majority  of  management  jobs  in 
textile  companies.  Textile  manufac-^ 
turers  are  particularly  interested '  in 
those  with  degrees  in  engineering 
and  business-related  subjects  al- 
though the  industry  employs  gradu- 
ates with  decrees  in  various  fields, 
including 'liberal  arts  and  business. 
Also,  graduates  of  textile  colleges  or 
those  who  majored  in  textile  curricu- 
lums  often  have.'a  head  start  on  ad- 
vancement to  managemejit  positi^ils. 
Textile  curriculums  include  studies 
in  various  phases  of  the  manufactur- 
ing process  or  in  the  operation  of  the 
industry,  sucK  as  textile  engineering, 
textile  chemistry,  or  textile  manage- 
ment. Ten  colleges  in  the  United 
States  offer  4-year  undergraduate  de- 
grees in  textiles;  most  of  these  institu- 
tions are  located  in  the  northeastern 
and  southeastern  parts  of  the  coun- 
try. High  school  courses  in  mathe- 
matics and  the  physical  sciences  are 
good  preparation  for  pursuing  de- 


Emploljrment  in  textile  manufacturing,  which  declined 
in  tfie  1950's,  is  expected  to  continue  at  recent  levels 

Wage  and  salary  workers  In  textile  mill  products  manufacturing, 
1950-76  and  projected  1985 

Employees  1,400 
(in  thousands) 

^  1,200 

*  1,000 


1950     1955      1960      1965      1970      1975  1 


Source:  Bureau  of  Labor  Statistics 


grees  in  textile  engineering  or  chem- 
istry, \yhile  courses  in  business  and 
economics  provide  a  good  basis  for 
pursuing  a  degree  in  textile  manage- 
m^t. 

— '^Jany  college  graduates  begin  ca-' 
reers  in  the  textile  industry  as  man- 
agement fraih.ees.  Training  programs 
^a^^  extend  over  several  months  and 
'  are  usually  designed  to  expose  a  new 
employee  to  all  facets  of  the  compa- 
"  ny^its  organization,  policies,  manu- 
facturing processes,  and  merchandise 
irfg  techniques.  Progranyr  include 
<ftassroom  instruction,  plant  site  vis- 
its, and  management  internships  in 
various'departments  of  a  company. 
Having  completed  their  training, 
many  of  them  move  i|rto  manufactur- 
ing supervisory  jobs,  frdm  which  they 
often  advance  to  positions  of  increas- 
ing rjesponsibility.  ^ 

Upper  levdl  (nanagement  positions- 
in  textile  companies  include  plant 
engineer  and  plant  manager.  Co|^ge . 
graduates  with  degrees  in  engineer- 
ing eventually  may  become  engineers 
for  an  entire  plant.  Those  who  be- 
come plant  managei^s  frequently 
have  degrees  in  textile  engineering  or 
textile  management,  as  well  as  the 
demonstrated  ability  to  lead  and  mo- 
tivate people. 

.  Employment  Outlook  ^ 

Textile      industry  employment 
growth  is  expected  to  be  slower  than 
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the  average  for  all  industries  through 
the  .  mid- 1980 's.    Many    more   job'  V. 
openings  will  result  from  personiv^p 
leaving    the    industry    because  'ot^l 
death,  retirement,  or  for-^other  rea- 
sons than  from  employment  growth! 
Jhe  demand  for  textile  ehiployees, 
particularly  skilled  and  semiskilled 
workers,  will  be  greatest  in  the 
Southeast. 

Textile  output  is  expected  to  ex-  . 
pand  oyer  the  next  decade  in  re-^ 
sponse  to  demand  from  the  apparel 
and  home  furnishings  industries 
which  are  spurred  by  gro^Vth  in  popu- 
lation and  incomes.  An  anticipated 
increase  in  the  variety  of  textile-prod- 
ucts  also  should  contribute  to  growth 
in  output.  In  additiop,  although  com- 
petition from  imports  has  diminished 
the  demand  for  domestic  products  of 
some  sectors  of  this  industry,  recent 
negotiation  of  a  new  international 
trade  agreement  limiting  textile  im- 
ports probably  will  weaken  this  com- 
petition. ^ 

Textile  employment  is  expected  to 
grow  more  slowly  than  the  industry's 
output,  however,  since  laborsaving 
machinery  and  the  use  of  synthetic 
fibers  increase  worker  productivity. 
Numerous  improvements  in  ma- 
chines and  production  processes  will 
continue  to  reduce  demand  for  work- 
ers in  yarn  manufacture  attid  weaving. 
Electronic  instrumentation,  which 
reduces  the  need  forj  maintenance 
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Tabl«  1.  Av«r«s«  Houriy  Eamingt  of  Production  Workers  in  Weaving  Milit  and  Yam 
and  Thread  Millt  Induttrlet,  Selected *Occupatk>nt  and  Areas,  1975 


^             Weaving  mills  and 
yam  and  thread  mills 

Estimated  Average  Hourly  Earnings 

New  England 

Middle  Atlantic 

Southeast 

$3.17 
3.01 
3.08 
3,53 
3.08 
3.82 
^  .3.62 

^  $3.33 

(  >2 

V  3.70 
4.68 
4.07 

$3.07 
2.85 
2.93 
3.35 
3.02 
4.05 
3.55 

Warper  termers  ^  

Weavers  

'  Not  available. 


workers,  is  expected  to  become  in- 
cceasingiy  important.  Also»  the  com- 
ing decade  will  see  the  greater  use  of - 
computers  as  a  management  tool  and 
as  a  means  of  controlling  parts  of  the 
production  process. 

Although  the  adoption  pf  techno- 
logically advanced  machinery  will  di- 
minish the  need  for  semiskilled  and 
unskilled  workers^  the  demand  for 
skilled  workers  and  professional  and 
managenal  personnel  will  increase. 
Skilled  production  workers,  such  as 
*  knitter  machine  mechanics  and 
dyers,  wit!  become  more  essential  as 
textile  machinery  increases  in  com- 
plexity. New  technologies,  such  as 
computer  processing  and  electronic 
instrumentation,  will  require  more 
textile  technicians  and  computer  spe- 
cialists. The  industry's  demand  for 
college  graduates  in  textile  engineer- 
ing and  textile  management  also  will 
^  grow.  Federal  Government  safety 
and  health  regulations  as  well  as  sci- 
entific research  and  development 
'  will  continue  to  stimulate  demand  for 
chemists,  and  mechanical,  electrical, 
and  industrial  engineers. 

Earnings  and  Working 
Conditional 

Average  hourly  earnings  of  pro- 
duction workers  in  the  textile  indus- 
try in  1976  were  below  those  cJf  pro- 
duction workers  in  all  manufacturing 
industries— $3. 67lversus  $5. 19v  - 

In  1976,  production  workers*  aver- 
age wages  ranged  from  $3.44  an  hour 
in  yarn  and  thread  mills- to  $3.97  an 
hour  in  textile  finishing  plants.  There 
also  is  some  variation  in  wages  by 


geographic  area.  A  1975  Bureau  of 
Labor  Statistics  survey  of  weaving 
mills  and  yarn  and  thread  mills  'mdi- 
cated  average  ^^nings  of  produdRon 
workers  in  the  Southeast, were  $3.Q7 
an  hour;  in  New  England  $3.17  an 
hour;  ajnd  in  the  Middle  Atlantic  re- ' 
gion,  $3.33  an  hour.  Table  1  gives 
estimated  average  Ihburly  earnings  in 
1975  for  selected  occupations  and 
regions  in  one  segment  of  the  indus- 
try. According  to  limited  informa- 
tion, starting  salaries  for  professional 
workers  in  the  textile  industry  ranged 
from  $10,000  to  $12,000  a  year  in 
1976. 

Although  some  textile  production 
workers  are  paid  according  to  incen- 
tive plans — i.e.  according  to  how 
much  they  prodirce — about  3  Qut  of 
every  4  are  gairfJlime  rates.  Wd'rkers 
usually  paid  under  incentive  wage 
plans  include  drawing-frame  tenders, 
spooler  tenders^  and  weavers. 

Although  the  average  woVk weeks 
for  textile  production  workers  is 
close  to  40  hours,  about  the  same  for 
production  workers  in  all  manufac- 
turing industries,  many  textile  em- 
ployees, particularly  in  the  South- 
east, work  46  to  48  hours  a  week. 

It- 
Most  textile  mills  operate  24  hours  a 

day,  each  day  divided  into  three 
shifts.  A  shift  differential  is  usually 
paid  to  those  who  work  the  3d,  or 
late,  shift. 

There  are  few  seasonal  influences 
on  textile  pl^t  operation.  When 
there  is  a  lack  of  work  due  to  reces- 
sion or  for  some  other  reason,  the 
textile  industry  usually  chooses  to  re- 
duce operations  by  I  or  2  days  a 
week  rather  than  close  down  the 
plants^ltogether. 


Although  most  textile  employees 
work  with  or  near  machinery,  the 
accident  rate  for  t|ie  industry  is 
slightly  lower  than  the  average  for  all 
manufacturing  industries.  Soijie 
workers,  however,  are  subjected  to 
noise  from  machinery.  Most  employ- 
ees work  in  newer  buildings  where 
temperature  and  humidity  controls 
are  common',  although  lint-laden  air 
and  poor  lighting  are  problems  in 
iome  older  plants. 

Benefits  for  textile  employees  in 
vbotti  unionized  and  nonunioniz^d  , 
plants  usually  include  paid  holidays 
and  vacations,  pensions  or  retire- 
ment plans,  hospitalization  insur- 
ance, and  sick  pay.  Additional  bene- 
fits provided  by  labor-management 
agreements  in  unionized  plants  in- 
clude provisions  for  arbitration  of 
grievances  and  protection  of  workers 
from  the  unfavorable  effects  of  tech- 
nological change  such  as  layoffs  and 
undesirable  changes  in  work  assign- 
ments. 

About  one-fifth  of  all  textile  work- 
ers are  members  of  labor^  unions, 
whereas  about  half  of  all  manufactur- 
ing workers  are  union  members.  The  . 
major  textile  unions  are-the  Amalga- 
mated Clothing  and  Textile  Worjj^rs 
Union  (ACTWy)  and  the  Umted 
Textile  Workers  of  America 
(UTWA). 

Sources  of  Additional 
Information 

Information  on  vocational  educa- 
tion for  occupations  in  the  textile  in- 
dustry is  available  from  the  Division 
of  Vocational  Education  of  the  De- 
partment of  Education  in  each  State.. 

For  information  on  educational  re- 
quirements and  occupational  de- 
scrip'tions,  write  to: 

American  Textile  ManufacturerS|Institute, 
Wachovia  Center,  400  S.  TrydJkt., ''Char- 
lotte, North  Carolina  28285. 

United  Textile  Workers  of  America,  420  Com- 
mon St.,  Lawrence,  Mass.  01840.  . 

For  information  regarding  sp^nf^^ 
jobs  in  your  area,  contact  the  local 
office  of  the  State  employment  ser- 
vice. 
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Transportation,  communication^ 
and  public  utility  firms  are  common- 
ly grouped  together  because  they 
provide  a  public  service  and  are^ 
owned  or  regulated  by  government 
or  other  public  agencies:  The  pur- 
J  pose  of  this  regulation  varies  from 
inddstry  to  industry^  but  in>  general 
thS^goals  have  been  to  eifsure  fair 
'  prices  and  to  see  that  the  public  in- 
terest is  served.  ■  ^ 

In  197.6,  almost  5.7  million  people 
worked  in  this  group  of  industries, 
'  aliftost  one  million  of  them  in  Feder- 
al, State,  and  local  governments  own- 
ing or  regulating  part  of^the  industry. 
The  two  largest  industries  were  com- 
munications, which  employed  1.2 
nvllion  workers,  and  motor  freight 
transportation  and  warehousing  (in- 
cluding lopa4^nd  long-distance 
trucking VfwhichNcm ployed  over  I 
million /workers.  Clb^e  behind  were 
electric,  gas,  and  sanitary  services 
with  750,000  workers,  and  railroads 
with  525,000. 

As  shown  ^in  the  accompanying  ta- 
bulation, blue-collar  workers  (craft' 
wbrkers,  operatives,  and  laborers) 
accounted  for  three-fifths  of  the  total 
employment  in  these  industries  in 
1976.  The  remaining  two-fifths  were 
) white-collar  workers  (professional, 
managerial,  clerical,  and  sales). 
However,  the  occupational  pattern 
di^ered  among  the  various  indus- 
tries. ^ 

In  die  transportation  industries, 
blue-dollaf'^^peratives  constitute  the 
largest  group  of  workers,  almost 
three  times  as  large  as  the  n€^  larg- 
est occupational  group.  Among  the 
operatives  are  the  thousands  of  bus 
and  taxi  drivers  who  provide  public 
transportation.  But  oyer  half  of  the 
total  number  of  drivers  arejpcal  and 
iong-distance  truck  drivers  who 
move  goods  throughout  the  country, 
pther  operative  workers^includie  rail- 
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Transportation,  communications,  and  public 
utilities,  1976 


5%  of  total  employment  ^ 
in  all  industries 


Three  out  of  every  five  employees  in  transportalioi 
communications,  and  public  utilities  in  1976  were 
blue-collar  workers 
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road  brake  operators  and  sailors. 
Many  craft  workers  also  are  needed 
in  the  transportation  industries,  such 
as  the  railroad  shop. workers  who  re- 
pair loconootives,  and  airplane  me- 
chanics.' Also  needed  are  numerous 
clerical  employees,  such  as  reserva-x 
tion  and  ticket  clerks,  yard  clerks, 
hnd  secretaries. 

The  communications  industries 
employ  many  clerical  workers  to 
help  provide  vital  public  services 
such  as  the  telephone,  newspapers, 
and  television.  Secretaries,  book- 
keepers, stenographers,  and  payroll 
clerks  keep  records  and  prepare  sta- 
tistical reports.  These  workers,  for 
example,  ensure  that  customers  are 
billed  correctly  for  telephone , and 
telegraph  services.  Also  includyd  aref 
switchboard  operators  and  messen-) 
gers.  The  communications  industrieV 
also  employ  entertainers,  writers,  in- 
terpreters, and  other  professionals. 
Many  craft  workers  are  employed  to 
install,  maintain,  and  repair  the 
equipment  used  in  the  telephone  in- 
dustry and  in  radio  and  television  stu- 
dios. I 

Electric,  gas,  and  water  utilities, 
and  sanitary  services  need  a  large 
number  of  craft  workers  to  provide 
prompt  and  efficient  service  to  con- 
sumers. In  th^electric  power  indus- 
try, for  example,  these  ejnployees  in- 
stall powerlines  and  run  cables 
underground.  They  also  repair  all 


equipment,  including  the  machinery 
in  the  powerplants  and  the  meters  in 
customers'  homes.  The  need  to  rec- 
ord the  use  of  these  utilities  and  to 
bill  customers  promptly  accounts  for 
the  large  number  of  clerical  Employ- 
ees that  also  are. found  in  this  indus- 
try group. 

Employment  in  the  transportation, 
commu-nications,  and  public  utility 
industries  is  expected  to  increase 
about  as  fast  as  the  average  fgr  all 
industries  through  the  mid-1980's.  In 
addition  ,  to  openings  resulting  from 
growth,  many  thousands  of  jobs  will 
be  available  each  year  because  of  the 
need  to  replace  workers  who  die,  re- 
tire, or  transfer  to  other  industries. 
,  Employment  growth  in  the  trans- 
portation industries  will  vary.  Rising 
population  and  business  expansion 
will  stimulate  growth  in  interurban 
transit  at  a  faster  than  average  rate. 
Average  growth  is  expected  in  air 
transportation,  trucking,  and  some 
local  passenger  transportation  (sub- 
ways and  local  buses).  On  the  other 
hand,  taxicab  service  employment  is 
expected  to  remain  about  the  same. 
The  long-run  decline  in  railroad  em- 
ployment is  expected  to  continue, 
but  at  a  decreasing  rate. 

Employment  in  communications  is 
expected  to  grow  aTabout  the  same 
rate  as  the  average  for  all  industries 
through  the  mid-l980's  Although  de- 
mand for  the  services  provided  by 


the  communications  industries  will 
increase  rapidly,  advances  in  tech- 
nology are  expected  to  limit  employ- 
ment growth  in  some  occupations, 
particularly,  in  telephone  communi- 
cations. Computers  and  other  elec- 
tronic equipment  are  expected  to  be 
applied  increasingly^to  work  previ- 
ously done  by  wage  earners.  For  ex- 
ample, when  long-distance  phone 
calls  are  dialed  directly,  the  length  of 
the  call  and  billing  5«f6rmat ion.  can 
be  recorded  automatically.  This  re- 
duces the  need  for  telephone  tl^era- 
tors. 

Employment  in  electric  and  gas 
utilities  also  will  be  affected  strongly 
by  advancing  technology,  so  that 
while  the  demand  for  these  utilities 
will  increase  greatly,  the  number  of 
>orkers  will  grow  at  about  the  aver- 
age rate.  Most  of  the  employment 
increase  will  be  for  scientific,  engi- 
neering, and  other  technical  vi^kers^ 
as  research  accelerates  in  the  devel- 
opment of  more  efficient  ways  of 
using  energy. 

The  statements  that  follow  cover 
major  industries  in  the  transporta- 
tion, communications,  and  public 
utility  fields.  More  detailed  informa- 
tion about  particular  occupations  in 
these  fields  appears  elsewhere  in  the 
Handbook. 


aVIL  AVIATION 


^ 


The  rapid  development  of  air 
transportation  has  increased  the  mo- 
bility of  the  population  and  has  creat* 
ed  many  thousands  of  job  opportuni- 
ties in  the  civil  aviation  industry.  In 
1976  over  425,000  people  were  em- 
ployed in  a  variety  of  interesting  and 
responsible  occupations  in|his  indus- 

Characteristics  of  th'e  industry 

Many  different  organizations  and 
activities  are  involved  in  civil  avi- 
^tion.  The  most  familiar  are  airlines 
that  provide  transportation  for  pas- 
sengers ajid  cargo.  Airlines  accx>unt  . 
for  almost  four  times  as  much  inter- 
city passenger  travel  as  busps  ^nd 
railroads  combined.  Other  commer- 
cial transportation  is  provided  by  air 
taxi  companies  that  use  small  planes 
to  provide  passenger  and  cargo  ser- 
vice, often  to  and  from  small  airports 
not  serviced  by  the  airlines. 


The  civil  aviation  industry  includes 
other  kinds  of  flying  activities.  For 
exattiple,  many  businesses  transport 
executives  in  company  planes.  Some 
firms  and  individuals  use  their  own 
planes  for  crop  dusting,  inspecting 
pipelines,  and.  other  activities.  The 
government-licensed  shops  that  re- 
pair and  inspect  smaller  airplanes 
also  are  included  in  the  industry. 

The  Federal  Aviation  Administra- 
tion (FAA)\arid  the  Civil  Aeronau- 
tics Bo^rd  CCAB)— both  part  of  the 
Federal  Government — regulate  the 
civil  aviation  industy.  The  FAA  de- 
velops air  safety  regulations,  coordi- 
nates-'flights,  operates  ground  naviga: 
tion  equipment,  and  licenses  some 
personnel,  including  pilots  and  air- 
craft mechanics.  The  CAB  makes 
policy  on  airline  rates  and  routes. 

■In  1976,  about  303,000  employees 
worked  for  the  airlines!  Most  of  the 
remaining  civil  aviation  employees 
worked  for  air  taxi  companies,  for 


Ovsr  twiMhIrds  of  all  cMI  aviation  amploy^as  work  In  ground  occupations. 
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firms  that  use  airplanes  .to  transport 
executives,  and  for  firms  that  rent,  - 
service,  of  repair  aircraft.  The  rest 
worked  for  the  Federal  Government; 
in  1976,  the*  FAA  employed  about 
58,000  people,  the  CAB  less  than 
1,000. 

About  half  of  all  airline  employees 
work  at  airports  near  *New  York, 
Miami,  Los  Angeles,  San  Francisco, 
Chicago,  Atlanta,  and  Dallas,  the 
cities  v^ere  major  airlines  are  based. 
Others  work  at  airports  scattered 
throughout  the  country.  Most  other 
civil  aviation  employees  work  at  air- 
1  ports  near  large  cities. 

Civil  Aviation  Occupations 

.t 

Over  two-thirds  of  all  civil  aviation 
employees  work  in  ground  occupa- 
tions. Many  of  these  are  mechanics 
and  aircraft  maintenance  personnel 
who  refuel,  clean,  inspect,  and  repaij 
the  ^planes  between  flights.  Otlu 
large  groups  make  reservations/and 
sell  tickets  for  the  airline  com|mntes. 
Some  are  air  traffic  controIlerSs^and 
flight  service  specialists  for  the  F/ 
Flight  service  specialists  assist  pilots 
before  the  flight  by  suggesting  routes 
and  altitudes  ahd  prjc^viding  them 
with  infc/mation  oh  their  parVicuIar 
area,  such  as  terram  and  w^dther  pe- 
culiarities. Other  groundworkers  in- 
clude cargo  and  freight  handlers,  dis- 
patchers,  a  n  d^*  clerical,' 
administrative,  ^nd  professional  per- 
sonnel. 

'  Flight  crewmembers  make  up  the 
remaining  one-third  of  civil  aviation 
employment.  They  include  the  pilots 
who  fly  the  planes  and  the  flight  ^ 
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attendants  who  assist  passengers.  De- 
tailed discussions  of  mos^t  of  the  prin- 
cipal occupations  in  civif  aviation  are 
presented  ejsewhere  in  the  Handbook 
in  the  secttOrn  on  Air  Transportation 
Occupations. 

Training,'  Other  Qualifications, 
and  Advancamarit 

Jobs  are  available  to  persons  with  a 
wide  variety  of  training  and  back- 
grounds. Some  jobs  require  previous 
timning  and  may  require  certificates 
nkthe  FAA.  Others. can  be  learned 
i^raie  job. 

Pilots  must  have  a  commercial  pi- 
lot's license  from  the  FAA  when  they 
begin  work.  Many  also  have  an  air 
transport  license.  They  must  have  an 
instrument  iKJense  to  fly  ^ when  the 
weather  is  bad.  As  a  rule  il^w  airline 
pilots  begin  as  flight  engineers  and 
.    must  have  a  flight  engineer's  license. 

Interested  persons  may  obtain  pi- 
lot training  from  military  or  civilian 
'  flying  schools.  Physical  requirements 
are  strict.  With  or  without- glasses, 
pilots  must  have  20/20  vision,  good 
hearing,  and  no  physical  handicaps 
that  prevent  quick  reactions.  In  addi- 


tion, airlines  generally  reJ^Uire  2 
years  of  college  and  prefer,  college 
gradaates.  Advancemei^t  for  pilots 
Usually  is  limited  to  betteV  flying  jobs. 

Applicants  for  flight  attendant  jobs 
must  be  in  excellent  health,  and 
thpse  who  have  some  college  and  . 
have  experience  in  dealing  with  the 
public  are  preferred.  Applicants  are 
trained  for  their  jobs  at  company 
schools.  Advancement  opportunities' 
are  limited,  although  some  atten- 
dants becon^  customer  service  di- 
rectors, instructors,  or  recruiting  rep- 
resentatives. 

When  hiring  airplane  mechanics, 
employers  prefer  graduates  of  air- 
plane mechanic^ade  schools  who 
in  good  physical  condition.  Most 
mebii^nics  remain  in.  the  mainte- 
nance n^W,  but  they  may  advance  to 
head  mechanics, ^spectors,  and  in  a 
few  cases,  to  supervisory  and  ^execu- 
tive positions.  Some  jobs  require  air- 
craft mechanics  to  be  certified' b)fr  the 
FAA. 

New  reservation,  ticket,  and  pas- 
senger agents  are  trained  by  the  com- 
pany. A  good  speaking  voice  and  a 
pleasant  personality  are  necessary, 
because  these  workers  deal  directly 


Contrbllsrt  at  an  air  traffic  control  cantar^rdinatlng  flighU  td  pravant  coliitlont. 
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with  the  public.  A  high  school  educa- 
tion is  required.. 

Air  traffic  controllers  work  for  the 
FAA  and  are  selected  through  the 
competitive  Federal  Civil  Service 
System.  Applicants  must  pass  a  rigid 
physical  examination  and  a  written 
test.  The  FAA  J<5!ns  new  workers  on 
the  job  and  at  flje  FAA  Academy.  All 
workers  must  be  certified  by  FAA 
examiners  before  th^y  can  work  as 
controllers.  Controllers  can  advance 
to  supervisory  positions  apd  toiiigher 
management  jobs  in  air' traffic  con- 
trol. 

Completion  of  coitimercial  courses 
in  high  school  or  business*  school  is 
usually  adequate  for. entry  into  gen- 
eral clerical  occupations  such  as  sec^ 
retary  or  typist.  However,  additional 
on-the-job.  training  is  needed  for  spe- 
cialized clerical  occupations  such  as 
bookkeeper. 

Adminfstrative  and  sales  positions  . 
usually  are-filled  by  college  graduates 
who  have  majored  in  business  admin- 
istration, marketing,  accounting,  in- 
dustrial delations,  or  transportation. 
Some  companies  have  management 
training  programs  for  college  gradu- 
ates in  which  trainees  work  for  brief 
periods  in  various  departments  to  get 
a  broad  picture  of  air  transportation 
operations  before  they  are  assigned 
to  a  particular  department. 

Employment  Outlook 

The  total  number  of  workers  in 
civil  aviation  occupations  is  expected 
to  increase  about  as  fast  as  the  aver- 
age for  all  occupations  through  the 
mid-1980's.  Besides  the  job  openings' 
that  will  be  created  by  employment 
growthr  many  openings  will  arise  as 
experienced  workers  retire,  die,  or 
transfer  to  other  fields  of  work.  Job 
opportunities  may  vary  from  year  to 
year,- howev^,  because  the  demand, 
for  air  travel  fluctuates  whh  ups  and 
downs  in  the  economy  ^ 

Airline  employment  is  expected  to 
increase  as  passenger  and  cargo  traf^ 
fic  grows  in  response  to  increases  in 
population,  income,  a^nd  business  ac- 
tivity. Employment  in  other  civil  avi- 
ation activities  is  expected  to  rise  as 
ore  aircraft  are  purchased  for  busi- 
T'agricultural,  and  recreational 
purposes. 
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Employment  in  civil  ^Viation  is  expected  to  experience 
moderatie  Jong-temi  growth,  following  a  rapid  mcrease 
during  the  late  1960's 


Wage  and  saJary  workers  In  transportation  by  air,  1958-76  and 
projected  1985 

''Employees  500 
(in  thousands) 


400 
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Source:  Bureau  oi  Labor  Slatistics 


p  Earnings  and  Worlcing 
Conditions 

Airline  employees  earned  an  aver- 
age of  520^00  a  year  in  1976/ over 
twice  the  average -for  all  n  on  supervi- 
sory workers,  in  private  industry,  ex- 


agents  to  $6,500  a  month  for  experi- 
enced airline  captains.  As  an  addi- 
tional benefit,  airlineremployees  and 
their  immediate  families  are  entitled 
to  reduced-fare  transportation  with 
their  own^and  most  other  airlines. 
Because  airlihes  operate:  flights  at 
cept^farrfiinj.  Among  th6  major  all  hours  of  the  day  and  night,  per- 
occu^ations,  salaries  ranged  from  sonhel  in  some  occupations  often 
$800  a  month  for  new  rese^atjon,    have  odd  hours  or  work  schedules. 

/  -    ■  'M''^^  i ..'  -■■    :  ■ 


Flight  and  ground  personnel  may  , 
have  to  work  at  night,  on  weekends,* 
or  holidays.  Flight  personnel -also 
may  b^  away  from  home  bases  about 
one-third  of -the  time  or  more.  When 
they  are  away  from  home,  the  air- 
lines provide  hotel  accommodations. 
Ground  personnel  usually  ^work  a  5- 
day,  40-hour  week.  They  generally 
receive  extra  pay  for  overtiine  work 
or  an  equal  |imount  of  time  off. 

'Sources  of  Addlilonal 
Information 

.  .  V 

For  information  about  job  oppor- 
tunities,, in  a  particular  airline^' write 
to  the  personnel  manager  of  the  com- 
pai|y.  Addresses  of  companies  are 
available  from:    ^  * 

Air  Transport  Association  of  America,  1709 
New  York  Av<*.  NW.,  Washington,  D.C. 
20006. 

-For  information  about  FAA-ap- 
prpved  schools  that  offer  training  for 
airplane  mechanics,  pilots,  or  other  ' 
technical  occupations  in  aviation, 
write  -to:  .  . 

Research  and  Inquiry  Division,  Office  of  Infor- 
mation Serviqe  AIS-230,  Federal  Aviation 
Administration, %V?^hi|iipn,  D.C.'i059 1 . 
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Electricity  has  become  so  much  a 
part  of  our  daily  lives  that  most  peo- 
ple take^t  fo1r.  graAfe<l.  But  just  imag- 
ine not  being  able  to  ride  the  elevator 
to  your  apartment  and  instead  having 
to  walk  up  all  those  flights  of  stair|. 
Or  think  about  having  no  lights,  tele- 
visicV-set,  or  radio  in  your  home.  To- 
day, ift would  be  difficult  to  get  used 
to  liyii^  without  electricity. 

Bringing  dectricity  iplx)  our  homes 
and  places  of  work  and  tecreation  is 
.not  as  simple  as  just  turning  on;  a 
switch.  There  are  thousajids  of  em- 
ployee^ working  in  the  electric  power 
industry  to  make  all  thfs  possible. 

fiatur*  and  Location  of  the 
Industry 

The  'delivery  of  electricity  to  users 
at  the  instant  they  .need  it  is  the 
unique  feature  of  the  electric  power 
systems.  Electricity  cannot  be  stored 
efficiently  but  must  be  used  as  it  is 
produced.  Biecause  a  customer  can 
begin  or  increase  the  use  of  electritf 
power  at  any  time  by  merely  flicking 
a  switch,  an  electric  utility  ^system 
must  have  sufficient  capacity  to  meet 
peak  cpnsujner  need^^at  any  time. 

An  electric  utility  system  includes 
powerplants  that  generate  electric 
"power,  substations  that  increase  or 
decrease  tlfe  voltage  of  the  power, 
and  vast  iretworks  of  transmission 
andc  distribution  lines!  Electric  utUi- 
ties  range  from  large  systems  serving 
broad  regional  areas  to  small  power 
companies  serving  individual  com- 
niunities.  Most  electric  utilities  are 
investor-Owned  (private)  or  owned 
by  cooperatives;  others  are  owned  by 
cities,  counties,  and  public  utility  dis- 
tricts, as  w^ll  as  by  the  Federal  Gov- 
ernment. W  hile  some  utilities  .gener- 
ate, transmit,*  and  distribute:  only 
eleotricity,  others  distribute  both 
electricity  and  gas.^  This  chapter  is 
concerned  with  employment  relating 


only  to  the  production  and  distribu- 
tion of  electric  power. 

Producing  and  distributing  large 
quaiftities  of  electrical  energy  in- 
volve^ many  processes  ahd  activities. 
The  accompanying  chart  shows  how 
electric  energy  is  generated,  and  how 
it  travels  from  the  generating  station 
to  the  users. 

The  first  step  in  providing  electri- 
cal energy  occurs  in  a-generating  sta- 
tion or  plant,  where  huge  generators 
convert  mechanical  energy  into  elec- 
tricity. Electricity  is  produced  pri- 
marily ip  steam-powered  generating 
plants'that  use  coal,  gas,  oil,  or  nucle- 
ar energy  for  fuel.^In  addition,  a  con- 
siderable amount  of  electricity  is  pro- 
duced in  hydroelectric  genei^ting 
stations  that  use  water  power  to  op- 
erate the  turbines.  Still  other  gener- 
ators, primarily  for  use  in  standby 
service  or  to  provide  electricity  .for 
special  purposes,  are  powered  by  die- 
sel  engines  or  gas  turbines. 
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After  electricity  is  generated,  it 
passes  thi^ough  a  "switchyard," 
where  the  voltage  is  increased  so  that 
the  electricity  may  travel  long  dis- 
tances without  excessive  los5  of  poW-. 
er.  Next  the  eliectricity  passes  onto 
transmission  lines  that*  carry  it  from 
the. generating  plant  to  substations, 
where  the  voltage  is  decreased  and 
passed  on  to  the  distribution  net- 
works serving  individual  customers. 
Transmission  lines  tie  together  the 
generating  stations  of  a  single  system 
and  afso  the  po^f  r  facilities  of  sever- 
al systems.  In  this  way,  power  can  be 
interchanged  among  several  utility 
systems  to  meet  varying  demands.  . 

In  1976,  544,000  people  worked  in 
the  electric  power  industry.  Most  of 
them,  461,000,  worked  in  investor-^ 
pwned  utilities  and  cooperatives  and 
80,400  worked  in  Federal  and 'mu- 
nicipal government  utilities.  A  few 
large  manufacturing  establishments, 
which  produce  electric  paWer  for 
their  own  use,  also^fmploy  electric 
power  workers. 

Since  electricity  reaches  almost 
every,  locality,  jobs  in  this  industry 
are  found  throughout  the  country. 
Although  hydre^ectric  power  proj- 
^ects  have  cfeateasjoJis''in  relatively 
'isolated  areas,  mbsT^utility  jobs  still 
are  found  in  heavHy^populated  urban 
areas.  ^ 
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Jobs  in  th#  •lectric  power  industry  are  found  throughout  the  country. 


Electric  Utility  Occupations,  Many 
different  types  of  \yorkers  are  re- 
quired in  the  electric  power  industry. 
About  40  percent  of  the  industry's 
employees  work  in  occupations  relat- 
ed ''to  the  generation,  transmission, 
and  distribution  of  electricity,  and  in 
customer  service  occupations. 
(These  occupations  are  discussed  in 
detail  later  in -this  chapter.)  The  in- 
dustry also  employs  large  numbers  of 
workers  in  engineering,  scientific, 
administrative,  sales,  clerical,  and 
maintenance  occupations.  A  brief 
discussion  on  these  occupations  is 
given  below.  Further  information  „can 
be  found  in  statements  covering  indi- 
vidual occupations  elsewhere  in  the 
Handbook.  j  ' 


Engineering  and  Scientific^  Occupa- 
tions. Engineers  plan  generating 
plant  construction  and  additions,'  in- 
terconnections of  complex  power 
systems,  and  installations  of  new 
transmission  and  distribution  systems 
and  equipment.  They  supervise  con- 
struction, develop  improved  operat- 
ing methods,  and  test  the  efficiency, 
of  the  many  types  of  electrical  equip- 
ment. In  planning  modern  power  sys- 
tems, engineers  help  select  plantsites, 
types  of  fuel,  and  types  of  plants.  En- 
gineers also  help  industrial  and  com- 
mercial cjjstomers  make  the  best  use. 
of  electric  power.  For  example,  they 
may  demonstrate  how  to  modernize 
a  chemical  manufacturing  plant  or 
how  to  remodel  a  store  or  hotel,  sug- 


gesting changes  that  wouTd  use  elec- 
tricity more  effectively. 

Administrative  and  Clerical  Occupa- 
,tions.  Because  of  the  enormous 
amount  of  recordkeepiiig  re4uired, 
electric  utilTfies  ei?[iploy  many  admin- 
istrative and  clerjj^al  personnel. 
Large  numbers  of^stenographeifs, 
typists,  bookkeepeire,  office  machine 
operators,  file  clerks,  accounting  and 
auditing  clerks,  and  cashiers  are  em- 
ployed. These  workers  keep  records 
of  the  services  rende^d  by  the' com- 
pany, make  up  bills  for  customers, 
and  prepare  a  variety  of  statements 
and  statistical  reports.  An  increasing  - 
amount  of  this  worl^in  the-larger  of- 
fices now  is  being  performed. by  com- 
puters. This  generally  results  in  raore 
clerical  work  being  done  either  by 
fewer  or  by  the  same  number  of  ern- 
ployees.  The  use  of  this  equipment 
also  creates  a  need  for  programmers 
and  computer  operators.  Administra- 
tive employees  include  accountants, 
personnel  officers,  purchasing 
agents,  and  lawyers. 

Maintenance  Occupations.  A  consid-- 
erable  number  of  workers  test,  main- 
tain^ and  repair  equipment.  TheT  du- 
ties  of  these  skilled  craft  workers  are 
similar  to  those  of  maintenance 
workers  in  other.industries.  It  may  be 
necessary  to^?eplace  a  switch  or 
transformer,' for  example,  or  a  weak 
section  in  a  boiler  may  have  to  be 
repaired.  Arnong  the  more  important 
skilled  workers  are  electricians,  'in- 
strument repairers,  .industrial  ma- 
chinery repairers,  machinists,  pipefit- 
ters, welders,  and  boilermakers^ 

Employment  Outlpok  ^ 

Employment  in  the  electric  power , 
industry  is  expecte<^  to  increase 
about  as  fast  as  the  average  for  all 
industries  through  the  mid-1980's.  . 
The  'greater  use  of  electric  power  in 
industrial  processes,  growth  of  com- 
mercial centers  such  as  shopping 
malls,  and  population  growth  all  will 
contribute  to  an  increased  demand 
for  electricity.  However,  d\i6  to  the 
growing  use  of  autdmatic  controls, 
employment  will  not  increase  as  fast 
as  electric  power  production. 

Trends  in  growth  will  differ  from 
one  occupation  to  another  "in  the 
industry.  The  need  for  scientific,  en- 
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gineering,  and  technical  employees  is 
•  expected  to  increase  sharply  as  con- 
struction "of  power  generating  plants 
increases  and  as  research  into  devel- 
oping more  efficient  energy  usage  to 
combat  shortages  ^nd  higher  prices 
of  fossil  fu^Is  becomes  necessary. 
Much  of  this  increase  in  employment 
"^will  be  ia  the  development  and  con- 
struction of  new  nuclear  power  facili- 
ties. ' 

In  many  other  occupations  in  this 
industry,  only  slight  increases  in  em- 
ployment areexpected.  Larger,  more 
efficient  powerplants  will  limit 
growth  of  eniployment  of  powerplant 
employees.  The  increased  use  of 
electronic  data  processing  equip-  . 
ment  for  billing  and  recordkeeping 
will  restrict  growth  in  some  clerical 
jobs.  In  occupations  that  will  experi- 
ence little  or  no  growth,  most  job 
openings  will  result  from  the  need  to 
replace  workers  who  die,  retire,  or 
leave  the  electric  power  industry  for 
other  reasons. 

People  hired  by  electric  power 
companies  are  likely  to  have  relative- 
ly secure  jobs.  Even  during  down- 
turns in  the  economy,  these  compa- 
nies seldom  lay  off  employees. 

Earnings  and  Wori^ing 
Conditions 

Earnings  fti  the  electric  utility  in- 
dustry are  relatively  high.  In  '1976; 
nonsupervisory  employees  in  private 
electric  power  companies  averaged 
$6.66  ^n  hour.  By  comparison,  the 
average  for  all  nonsupervisory  work- 
ers in  private^industry,  except  farm- 
ing was  $4.87  an  hour. 

Because  supplying  electricity  is  a 
24-hour,  7-day-a-week  activity,  some 
employees  work  evenings,  nights* 
and  weej^ends,  usually  on  rotating 
shifts.  Most  union  contracts  with 
electric  utilities  provide  a  higher  rate 
of  pay.  for  evening  and  nigJ||work 
than  the  basic  day  rate. 

Overtime  work  often  is  required, 
especially  during  emergencies  such 
as  floods,  hurricanes,  or  storms.  Dur- 
ing an  "emergency  callout,"  which  is 
a  short-notice,  request  to  report  for 
work  during  rionscheduled  hours,  the 
worker  generally  is  guaranteed  a 
minimum  of  3  oEr-4-hours'  pay  at 
1  }/2  times  the  basic  hourly  rate. 
Travel  time  to  and  from  the  job.  is 
counted  as  worktinrie.  "  ' 


INDUSTRY 

In  addition  to  these  provisions  that 
affect  pay,  electric  utilities  provide 
other  employee  benefits.  Generally, 
annual  vacations  are  granted  to 
workers  according  to  length  of  ser- 
vice. A  typical  contract  or  employee 
benefit  program  provides  for  a  I- 
week  vacation  for  6  months  to  I  year 
of  service,  2  weeks  fo&  1  to  10  years, 
and  3  weeks  for  10  to  20  years.  Some 
contracts  and  programs^provide  for  4 
weeks  after  18  years,  5  weeks  aftgr 
25  years,  and^6  weeks  after  30  years. 
The  number  of  paid  holidays  ranges 
from  6  to  X2  a  yetir.  Nearly  all  com- 
panies have  benefit  plans  for  their 
employees.  A  typical  program  pro- 
vides life,  hospitalization,  and  surgi- 
cal insurance  and  paid  sick  leave.  Re- 
tirement, pension  plans  sup^jlement 
'Federal  social  security  payments  and* 
generally  are  paid  for  in  full  or  in  part 
by  the  empJoyer. 

Because  of  the  dangers  of  electro- 
cution and  other  hazards,  electric 
utilities  and  unions  have  made  inten- 
sive efforts  to  enforce  safe  working' 
practices.  This  has  resulted  in  an  in- 
jury rate  lower  than  in  most  manu- 
facturing industries.  However,  some 
occupsitions,  especially  those  on  line-/ 
crews,  are 'more  subject  to  accidents 
than  others.' 

Many  nonsupervisory  electric  util- 
ity workers  in  production,  transmis- 
sion, and  distributioi)  departments 
are  union  members.  The  bargaining 
representative  for  most  of  these 
workers  is' either  the  International 
Brotherhood  of  Electrical  Workers 
or  the  Utility  Workers  Union  of 
America.  Independent  unions  repre-  ' 
^ent  some  utility  workers. 

Sources  of  Addltlpnal, 
Information 

Information  about  jobs  in  the  elec- 
tric power  industry  is  available  from 
local  electric  utility  companies,  from 
industry  trade  associations,  or  from 
the  local  offices  of  unions  that  repre- 
sent electric  utility  workers.  Addi- 
tibnal  inforpiation  also  may  be  ob-  . 
tained  from: 

EdisoVj  Electric  Institute.  90  Park  Ave..  New'  . 
,     York^  N.Y.  10016.    .  r  ^ 

International  Brotherhood  of  Electrical  Work- 
'  ere,  1 125  1 5th  St.  NW.,  Washington,  D.C. 
V  20005. 
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Utility  Workers' •Union  of  America.  81^5  16th 
St.  NW..  Washington.  D.C.  20006. 


POWERPLANT 
OCCUPATIONS 

Nature  of  the  Work 

Powerplants  employ  maiiy  differ- 
ent types  of  workers  to  produce  elec- 
tricity. All  equipment  in  the  plants 
must  be  k?pt  in  gopd  running  order; 
thus  the  machinery  must  be  regularly 
cleaned  and  serviced,  and  all  opera- 
tions carefully  checked  and  con- 
trolled. Maintenance  personnel,  in- 
cluding electrical,  instrument,  and 
mechanical  repairers,  inspect  and  re- 
pair this  equipment.  For  example,  an 
instrument  repairer  may  notice  that  a 
gauge  connected  to  a  turbine  does 
not  register  properly.  The  repairer 
mgy  disassemble  the  gauge,  locate 
the  specific  problem,  and  r^pl^ce  a 
part  if  necessary.  •  ^ 

Other  powerplant  workers  include 
helpers  an^d  cleaners,  and  the^  custo- 
dial staff,  including  janitors  anxl 
guards.  In  steam  generating  plants 
using  coal  for  fueK  coal  handlers  also 
arp  employfcd.  In  hydroelectric 
plants,  gate  tenders  open  and  close 
the  headgates^that  control  the  flow  of  ^ 
water  to  turbines.  Supervision  of 
'powerplant  operations  is  han.dled  by 
chief^engineers  called  operations  su- 
pervisors, and  by  their  assistants^ 
watch  engineers  (also  called  shift  su- 
pervisors). 

Operators  are  the  key  workersHn  a 
powerplant.  They  include  four  basic 
classes  of  'workers— sNyitchboard, 
boiler,  turbine,  and  auxfliary  equip- 
ment operators.  Their  job  is^  tp  ob- 
serve and  regulate  the  varioys  kinds 
of.  powerplant  equipment,  keep  rec- 
ords-of- all  operations  to  make  certain 
that  equipment  functions  efficiently, 
and  to  detect  any  trouble  that  may 
arise.  Irt  this  way,  operators  ensure 
that  power  production  will  not  be  in- 
terrupted. 

SwUchboardit  operators  (D.O.T 
952.782)  control  the  amount  of  elec- 
tric power  flowing  from  generators  to 
outgoing  powerlines  by  watching  in- 
strunleht  panels  and  by  operating 
.  switchboards.  Switches  control  the 
movement  of  electric  current 
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through  the  generating  station  cir- 
cuits and  onto  the  transmission  lines. 
Instruments  mounted  on  panelboards 
show  the  power  demand  on  the  sta- 
tion at  any  instant,  the  powerload  on 
each  lineMeavijig  the  station,  the 
amount  of  current  being  produced  by 
each  generator,  and  the  voltage. 

The  operators  use  switches  to  dis- 
tribute the  power  demands  among 
the  generators,  to  combine  the  cur- 
rent from  two  or  more 'generators, 
and  to  regulate  the  flow  of  the  elec- 
tricity onto  various  powerlines  ac- 
.  cording  to  the  changing  needs  of 
consumers.  When  power  require- 
ments change,  they  order  generators 
started  or  stopped  and,  at  the  proper 
time,  connect  them  to  the  power  cir- 
cuits in  the  station  or  disconnect 
.  them..  In  doing  this,  they  follow  tele- 
phone ord.ers  from  the  load  dispatch- 
er who  directs  the  flow  of  current 
throughout  the  system. 

Switchboard  operators  and  their 
assistants  also  check  their  instru- 
ments frequently  to  see  that  electric- 
ity  is  moving  tt^rough  and  out  of  the 
powerplant  properly,  and  that  cor- 
rect voltage  is  being  maintained. 
Among  their  other  duties,  they  keep 
records  of  all  switching  operations 
and  of  load  (!:onditiofvs  on  generators,, 
lines,  and  transformersi  They  obtain 
this  information  by  making  regular 
meter  readings. 

Boiler  operators  (D.O.T. 
950.782) — employed  only  in  steam- 
powered,  generating  plants — are  re- 
sponsible for  maintaining  the  proper 
steam  pressure  needed -to  turn  the 
turbines.  They  note  and  regulate  the 
fuel,  air,  and  water  supply  used  in  the 
boilers  usiqg  control  valves,  meters, 
and  other  instruments  which  are 
mounted  on  panel  boards.  The  size  of 
the  genjerating  unit  determines  the 
number  of  boilers  used;  thus  a  boiler 
operator  may  be  responsible  for  op- 
^7erating  one  or  several  boilers. 

Turbine  operators  (D.O.T. 
952. 138)  control  the  turbines  that 
drive  the  generators.  In  small  plants, 
they  also  may  operate  auxiliary 
equipment  or  a  switchboard.  Since 
modern  steam  turbines  and  gener- 
ators operate  at  extremely  high 
speeds,  pressures,  and  temperatures, 
the  operafbr  must  give  close  atten- 
tion to  the  pressure  gauges,  ther- 
mometers, and  otlier  instruments 


showing  the  operations  of  the  turbo- 
generator unit.  Turbine  operators 
record  the  information  shown  by 
these  instruments  and  check  the  oil 
pressure  at  bearings,  the  speed'of  the 
turbines,  and  the  circulation  and 
amount  of  cooling  water  in  the  con- 
densers that  ch^lnge  the  steam  back 
into  water.  They  also  are  responsible 
for  starting  and  shutting  down  the 
turbines  and  generators,  as  directed 
by^the  switchboard  operator  in  the 
control  room.  Other  workers,  such  as 
helpers  and  junior  operators,  assist 
the  turbine  operators. 

Auxiliary  equipment  operators 
(D.O.T.  952.782)  check  and  record 
the  readings  of  instruments  that  indi- 
cate the  operating  condition  of 
pumps,  fans,  blowers,  condensers, 
evaporators,  water  conditioher*s, 
compressors,  and  coal  pulverizers. 
Precise  operation  of  this  machinery 
is  directly  related  to  the  proper  func- 
tioning of  boilers*'and  turbines.  Fqr 
example,  after  steam  goes  through 
the, turbines,  it  enters  the  condensers. 
Here  the  steam  becomes  water.  This 
operation  of  the  condensers  provides 
some  of  the  force  that  drives  the  tur- 
bines. Since  a^uxiliary  equipment  may 
occasionally  break  down,  these  op- 
erators must  be  able  to  detect  trouble 
quickly,  and  sometimes  make  minor 
repairs.  In  small  plants  which  do  not 
employ  auxiliary  equipment  opera- 
tors, these  duties  are  performed  by 
turbine  operators. 


OCCUPATIONAL  OUTLOOK  HANDBOOK 

In  most  powerplants  constructed 
in  recent  years— including  nuclear — 
the  operation  of  boilers,  .turbines, 
auxiliary  equipment,  and  the  switch- 
ing required  for  balancing  generator 
output  has  been  centralized  in  a  sin- 
gle control  room.  From  here,  central 
control  room  operators  {D.CTT. 
950.782)  or  powerplant  operators 
regulate  all  the  generating  equip- 
ment, which  in  older  plants  requires 
specialists  such  as  boiler  and  turbine 
operators.  Control  room  operators 
have  several  assistants  who  patrol  the 
pl^jm-^jid  check  the  equipment, 
when  equipment  is  not  operating 
properly,  operators  report  problems 
to  the  plant  superintendent  or  a 
watch  engineer.  " 

Watch  engineers  or  shift  supervi- 
sors (D.O.T. '950.13  1 )  oversee  the 
workers  in  the  powerplant  who  oper- 
ate and  maintain  the  boilers?  tur- 
bines, generators,  transformers, 
switchboards,  and  other  machinery 
and  equipment.  Watch  engineers  are 
supervised  by  a  chief  engineer  or  a 
plant  superintendent  who  is  in  charge 
of  the  entire  plant.  In  small  plants, 
the  watch  engineer  also  may  be  the  \ 
ge'neral  plant  supervisor. 

Generally,     a  nuclear-powered 
plant  requires  about  the  same  kind 
and  number  of  employees  as  a  steam-  « 
generating  plant  powered  by  coaJ. 
However,  nuclear  plants  employ  a 

*few  additional  employees  such  as 

iiealth  and  safety  specialists. 
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Training,  Other  Qualifications, 
and  Advancement 

;  New  powerplant  )j/orkers  generally 
begin  at  the'  bottom  of  the  ladder — 
usually  on  cleanup  jobs.  Such  work 
gives  beginners  an  opportunity  to  be< 
come  familiar  with  the  equipment 
and  the  operations  of  a  powerplant. 
They  advance  to  the  more  respon- 
sible job  of  helper  as  openings  occur. 
Formal  apprenticeships  in  these  jobs 
are  uncommon;  Applicants  generally 
are  required  to  have  a  high  school  or 
vocational  school  education. 

It  takes  from  1  to  3  years  to  be- 
come qualified  as  an  auxiliary  equip- 
ment operator  and  from  4  to  8  years 
to  become  a  boiler  operator,  turbine 
operator,  or  Switchboard  operator.  A 
person  learning  to  be  an  auxiliary 
equipment  operator  progresses  from 
hcflper  to  junior  operator  to  operator. 
A  boiler  operator  generally  spends 
from  2  to  6  months  as  a  laborer  be- 
fore being  promoted  to  the  job  of 
helper.  Depending  on  openings  and 
the  worker*s  aptitude,  the  helper  may 
advance  to  junior  boiler  operator  and 
eventually  to  boiler  operator,  or' 
transfer  to  the  maintenance  depart-- 
m^nt  and  work  up  to  boiler  repairer. 
Turbine  opierators  advance  from  the 
ranks  of  auxiliary  equipment  opera- 
tors.^ 

Where  a  utility  system  has  a  num- 
ber of'generating  plants  of  different 
size,  operators  usually  first  get  expe- 
rietice  in  the  smaller  stations  ajid 
then  are  promoted  to  jobs*ia  the  l^cg* 
er  st^ons  as  vacancies  occur.  Thus, 
hov/rapidly  a  worker  advances  also 
may  depend  on  the .  availability  of 
openings.  If  these  are  few,  it  may 
take  longer  to  obtain  a  particular  job 
than  just  to  learn  it. 

In  many  States  and  large  cities, 
employees  who  operate  equipment  in 
powerplants  must  be  licensed  by  lo- 
cal or  State  agencies.  While  licensing 
requii^ements  often  vary  from  place 
to  place,  the  National  Institute  for 
the<  Uniform  Licensing  of  Power  En- 
gineers (NIULPE)  is  attempting  to ♦ 
standardize  these  reqi^irements. 

Some  powerplan^  workers  em-, 
ployed  in  atomic-powered  electric 
plants  must  have'Special  training  to 
work  with  nuclear  fuel,  in  addition  to 
the  knowledge  and  skills  required  for 
conventional,  steam-generated  elec- 
tric power.  All  control  room  opera- 


tors, assistant  control  room  ^pera- 
tprs,  and  some  operators  oT  high 
■  pressure  auxiliary  equipment  in  nu- 
clear powerplants  must  be  licensed 
by  the  Nuclear  Regulatory  Commis- 
sion. \ 

New  workers  in  the  switchboard 
operators  section  begin  as  helpers, 
advance  to  junior  operators,  and 
then  to  switchboard  operators.  Some 
utility  companies  promote  substation 
operators  to  switchboard  operating 
jobs.  The  duties  oT  both  classes  of 
operators  have  mucii  in  common. 
Switchboard  operators  can  advance 
to  work  in  the  load  xiispatcher*s  of- 
fice. 

Watch  engineers  are  selected  from 
among  experienced  powerplant  6p- 
erators.  At  least  5  to  10  years  of  ex- 
perience as  a  first-class  operator  usu- 
ally are  required  to  qualify  for  a 
watch  engineer*s  job. 

Employment  Outlook 

Employment  of  powerplant  opera- 
tors is  expected  to  increase  more 
slowly  tRan  the  average  for  all  occu- 
pations through  the  mid-1980's,  even 
though  the  production  of  electrical 
energy  will  increase  at  a  rapid  rate. 
Although  some  new  jobs  will  become 
available,  most  job  openings  will  oc- 
cur because  of  the  need  to  replace 
workers  who  retire,  die,  or  leave  the 
industry  for  other  work.  People  hired 

"by  electric  power  companies  are  like- 
jy  li)Ahave  relatively  secure  jobs. 

.  lEve*rK4,ng  downturns  in  the  econ- 
o  nri  y'**jth^se.^<:o  m  p  all  ies'^sejSpjcn^l  ^^^^^ 
e%plo^ees*t^      "  *  . 

Because  of*the  increased  demand 
for  electric  power,  it  will  be  neces- 
sary to^build  and  operate  many  new 
generating  stations.  The  use. of  larger 
and  more  efficient  equipment,  how- 
ever, wi|l  resut\  in  a  great  increase  in 
capacity  and  production  without  a 
corresponding  it^rease  in  the  n£im- 
bet  Qf  pdwerplant  operators.  For  ex- 
ample, it  takes  only  one  turbine  op- 
erator to  control  a  turbo-'generator 
regardless  of  the  generator's  si^e. 
Also,  automatic  equipment  maJ^s  it 
possible  to  control  several  boilers" 
from  a  central  control  room. 

Earnings  and  Working 
^  *  Conditions 

The  earnings  of  powerplant  work- 
ers vary  by  occupation  and  locality. 
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The  following  tabulation  shows  esti- 
mated average  ^hpurly  earnings  for 
selected  powerplant  occupations  in 
privately  owned  utilities  in  1.976. 


Average 

^  'hourly 
earnings 

Auxiliary  equipment  operator   $5.66 

Boiler  operator.....'.   7.44 

Control  room  operator....   8.26 

Switchboard  operator:  ^  \ 

Switchboard  operator.  Class  A..  7.56 
Switchboard  operator.  Class  B  ..  7.03 

Turbine  operator   7.26 

Watch  engineer....   8.67 


A  powerplant  is  typically  well- 
lighted  and  ventilated,  clean,  and  or- 
derly, but  there  is  some  noise  from 
the  equipment. 

Switchboard  operators  in  the  con- 
trol room,  often  sit  at  the  panel 
boards,  but  boiler  and  turbine  opera- 
tors are  almost  constantly  on  their 
feet.  The  work  of  powerplant  opera- 
tors generally  is  npt  physically 
strenuQus,  particularly  in  the  new 
powerplants.  Since  generating  sta- 
tions operate  24  hours  a  day,  7  days  a 
week,  some  powerplant  employees 
must  work  nights  and  weekends,  usu- 
ally on  rotating  shifts. 

r 

Sources  of  Additional 
Information 

For  information  concerntHgJicens- 
ing  of  po.werplant  employeesTwQ^- 
tact  State  and  local  occupati(^al  li- 
censing agejicies  in  youc  area  or 
write  to: 

National  Institute  for  Uniform  Licensing  of 
Power  Engineers.  176  W.  Adam  St.,  Suite 
'    19 14,  Chicago.  III.  60603. 


TRANSMISSION  AND 
DISTRIBUTION 
1  OCCUPATIONS 

Nature  of  the  Work 

One-fourth  of  the  workers  in  the. 
electric  power  industry  are  in  trans- 
mission and  distribution  jobs.  This 
phase  of  th^  utility  system  links  the 
electric  power  produced  in  generat- 
ing plants  to  individual  customers  ac- 
cording to  their  needs.  The  principal 
workers  in  these  jobs  are  those  who 
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control  the  flow  of  electricity^load 
^  dispatchers  and  substation  opera- 
tors— and  employees  who  construct 
and  maintain  powerlines-pline  in- 
^  Stallers  and  repairejs,  cable  splicers, 
troubl^  ground  hi^lpers,  and  labor- 
ers. 

dispatchers  (D.O.T. 
^950.168),  also  called  system  opera- 
tors or  power  dispatchers,  control 
the  flow  of  electricity  throughout  the 
^  area  served  by  the  utility.  They  oper- 
^     ate  the  plant  equipment  usejd  to  gen-< 
^erate  electricity  and  direct  its  flow. 
Th^load  dispatcher's  source  df  infor- 
mation for  the  entire  transmission 
system  is  the  pilot  board.  This  board, 
which  dominates  the  load  'dispatch- 
er's room,  is  a  complete  map  of  the 
utility's  transmission,  system.  It  en- 
ables the  dispatcher  to  determine,  at 
a  glance,  the  existing  conditions  at 
^    any  point  in -the  system.  Often  lights 
are  connec^^  fo'  the  pilot  board, 
which  show  the  positions  of  switches 
that  'Control  generating  equipment 
-and  transmission  circuits,  as  well  as 
high-voltage  connections  with  sub- 
stations and  large  industrial  custom- 
^rs^The  board  also  may  have  meters 
and  several  recording  instruments 
that  make  a  graphic  record  of  opera- 
tions for  future  analysis  and  study. 

Because  it  takes  some  time  to 
change  the  level  of  electricity  being 
.  produced,  the  load  dispatcher  must 
anticipate  power  demands  so  that  the 
system,  will  be  prepared  to  meet 
them.  Power  demands  on  utility  sys- 
tems may  change  from  houj:j?to  hour. 
A  sudden  afternoon  rainstorm,  for 
example,  may  cause  a  million  lights 
to  be  switched  on  in  a  matter  of  min- 
utes. Dispatchers  telephone  instruc- 
tions to  the  switchboard  operators  ^^t 
the  generating  plants  and  the  substa- 
tions, telling  them  when  to  start  or 
stop  acfditional  boilers  and  gener- 
ators so  that  power  production  will 
be  in  balance  with  (Ktweir  needs. 

Dispatchers  also  direct  the  han- 
dling of  any  emergency  situation, 
such  as  transformer  or  transmission 
line  fail^re,  and  route  current  around 
the  affected  area.  They  also  rnay  be 
in  charge  of  interconnecting  their 
utility  ^system  with  other  systems  and 
direcfting  transfers  of  current  be- 


tween  systems  as  the  need  arises. 

Substation  operators  (D.O.T. 
952.782)  generally  are  responsible 
for  the  operation  of  the  step-up  or 
step-down*  substa^ns.  A  step-up 
su^tation  usuall/is  located  adjacent 
to  the  p>owerplant  to  raise  the  voltage 
of  the  electricity  so  it  can  travel  long 
distances.  A  step-<^wn  substation,  at 
the  other  end  of  the  transmission 
lines,  reduces  p<5wer  voltage  before  it 
is  sent  out  to  the  customer.  Under/ 
ordei^  from  the.  load  dispatcher,  1 
these  9perators  use-a  switchboard  to  \ 
direct  the  flow  of  current  out  of  the  ^ 
station.  Ammeters,  voltmeters,  and  ' 
other  types  of  instruments  register 
,  th^  amount  of  electric  p>ower  flowing 
through  each  line.  The  flow  of  elec- 
tricity from  the  incoming  to  the  out- 
going lines  is  controlled  by  circuit 
breakers.  The  substation  operators, 
using  switchboard  levers  that  control 
the  circuit  breakers,  connect  or 
break  the  flow  of  current.  In  some 
substations,  where  alternating  cur- 
rent is  changed  to  direct  current  to 
me^t  the  needs  of  special  users,  the 
operator  controls  converters  which 
perfohrm  the  change. 

In  addition  to  switching  duties, 
substation  operators  check  the  oper- 
ating condition  of  all  equipment  to 
make  sure  that  it  is  working  properly. 
Th(fy  supervise  the  activities  of  the 
other  substation  employees  on  the 
same  shift.  In  smaller  substations,  the 
operator  nftay  be  the  only  employee. 


Some  utilities  employ  a  mobile  opr  • 
erator  who  drives  from  one  automat- 
ic station  to  another,  inspecting  pow- 
erlinea,  operating  controls,  and  as- 
sisting customers'  electricians  in 
Jarge.  commerical  or  governmental 
installations. 

Line  installers  and  repairers 
(D.O.J.  821.381)  make  up  the  larg- 
est single  occupation  in  the  industry. 
They  construct  and  maintain  the  net- 
work of  powerlines  that  carries  elec- 
tricity from  generating  plants  to  con- 
sumers. 

Installers  bolt  crossarms  to  trans- 
mission poles  and  then  bolt  or  clamp 
insulators  in  pl^ce  on  the  crossarms. 
Next,  they  raise  wires  and  cables  and 
attach  them  to  the  insulators.  Other 
equipment,  such  as  lightning  arres- 
tors,  transformers,  and  switches,  also 
must  be  attached  to  the  poles.  Any 
routine  maintenance  and  replace- 
ments necessary  are  performed  by 
line  installers  and  repairers.  % 

When  wires,  cables,  or  poles 
break,  it  means  an  emergency  call  for 
a  linecrew.  Line  repairers  splice  or 
replace  brokM  wires  and  cables  and 
replace  broken  insulators  or  other 
damaged  equipment.  Most  installers 
and  repairers  now  work  from  "buck- 
et" trucks  with  pneumatic  lifts  that 
take  th^m  to  the  top  of  the  pole  at 
the  touch  of  a  lever.  i 

In  some  power  companies,  line- 
crew  employees  specialize  in  particu- 


LM  Jntt«M«r»  constructing  underground  olocMc  powor  lino. 
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lar  types  of  work.  Those  in  one  crew 
may  work  on  new  construction  only, 
and  others  may  do  only  repair  work. 

Troubje  shooters  (D.O.T.  82 1 .28 1 ) 
are  experienced,  line  installers  and 
repairers  who  are  assigned  to^pecial 
crew^  that  handle  emergency  calls. 
Th^'inove  from  one  job  to  another, 
.  as  ^de^d^by  a/Central  service  office 
that  receives  reports  of  line  trouble, 
-^'.v^  bicsshooters  ^receive  their 
irecr  radio  communica- 
^ejyral  service  office, 
job  these  workere 
a  thorough  knowledge  of 
y*s.  transmission  and  dis- 
[etwork.  Upon  reaching^ 
!ettioa  of  the  br^ak,  they  first 
I'^^f^pcfft  the  source  of  trouble, 
1,  ttJempt  to  restore  service 
jftig  tlie  necessary  repairs.  For 
^l^','^' depending  on  the  nature 
extent  o'^the  problem,  trouble- 
may  have  to  instil  new 
i5-or  cut  down  live  wires.  They 
itiu^l|{|>e  familiar  with  all  the  circuits 
and  Switching  points  so  that  they  can 
safeiy  disconnect  live  circuits  when 
lines  break  down. 

Ground  helpers  (D.O.T.  821.887) 
assist  in  constructing,  repairing,  and 
maintaining  the  transmission*and  dis-  » 
tribution  lines.  For  example,  they  dig 
pole  holes,  and  then  help  the  line 
installers  and  repairers  to  raise  the 
poles  while  positioning  them  into  the 
holes. 

Cable  splicers  (DOT.  8^29.381) 
supervise  the  instigation  of  insulatecl 
cables  on  utility  poles,  and  towers,  as 
well  as  those  buried  underground 
and  those  carried  in  underground 
conduits.  When  cable^re'^kistalled, 
these  workers  direct  the  laying  of  the 
conduit  and  the  pulling  of  the  cable 
through  it.  The  cables  are  joined  at 
cpnnectipg  points  in  the*  transmission 
and  distribution  systems.  At  each 
connection — or  break  in  the  sys- 
tem— insulation  is  wrapp>ed  ground 
the  wiring  and  the  cable  is  sealed 
with  lead  sheathing.  Most  of  the 
physical  work  in  placing  new  cables 
or  replacing  old  ones  is  done  by  la- 
borers. 

Cable  sphcers  spend  most  of  their 
time  repairing  and  maintaining  ca- 
bles and  changing  the  layout  of  the 
cable  systenis.  They  must  know  the 
arrangement  of  the  wiring**  systems, 
where  the  circuits  are  connected. 
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and  where  they  lead  to  and  come 
from.  When  making  repairs,  they 
must  make  sure  that  the  continuity  of 
each  line  is  maintained  from  the  sub- 
station to  the  customer's  premises. 
Cable  splicers  also  periodically 
check  insulation  on  cabled  to  make 
sure  it  is  in  good  condition. 

Training,  Other  Qualifications^ 
and  Advancement 

LxDad  dispatchers  are  selected  from 
experienced  switchboard  operators 
and  from  operators  of  large  substa- 
tions. Usually,  7  to  10  years  of  expe- 
rience as  a  senior  switchboard  or 
substation  op>erator  are  required  for 
promotion  to  load  dispatcher.  To 
qualify  for  this  job,  an  applicant  must 
have  thorough 'knowledge  of  the  en- 
tire utility  system.  Substation  opera- 
tors generally  begin  as  assistant  or 
juhi^or  operators.  Advancement  to 
the  job  of  operator  in  a  larg^  substa- 
tion requires  from  3  to  7  years  of  on- 
the-job  training. 

About  4  years  of  on-the-job  train- 
ing are  needed  to  qualify  as  a  skilled 
line  installer  and  repairer.  New  work- 
ers usually  begin  training  as  ground 
helpers,  and  assist  the  line  installers 
and  repairers.  For  example*,  tney  may 
help  set  poles  in  . place  or  pass  tools 
and  equipment.  Some  companies 
have  formal  apprenticeship  programs 
for  line  employees.  Apprenticeship 
programs  combine  on-the-job  train-^ 
ing  with  classroom  instruction  Jn 
blueprint  reading,  elementary  elec- 
trical theory,  electrical  codes,  and 
methods  of  transmitting  electrical 
energy.  After  about  6  months,  ap- 
prentices begin  to  do  simple  linework 
under  close  sup>ervision,  and  progress 
to  more  difficult  work  as  they^gain 
experience.  A  line  installer  and  re- 
pairer may  advance  to  troubleslioot- 
er  after  several  years  of  ex(>erience. 

Candidates  for  linework  should  be 
strong  and  in  good  physical  condition 
because  climbing  poles  dnd  lifting 
lines  and  equipment  is  strenuous. 
They  also  must  have  steady  nerves 
and  good  balance  to  work  at  the  top 
oi  the  poles  and  tcT  avoid  the  hazards 
of  live  wir^s  and  falls. 

Most  cable  splicers  get  their  train* 
ing  on  the  job,  usually  taking  about  4 
years  to  become  fully  qualified. 
Workers  begin  a^  -pipers  and  then ' 
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are  promoted  to  assistant  or  junior 
splicers.  In  these  jobs,  they  are  as- 
signed more ,  difficult  tasks  as  their 
knowledge  of  the  work  increases. 

Empioyment  OuticSilc 

Several  thousand  job  opportunities 
are  expected  to  be  available  in  trans- 
mission and  distribution  occupations 
through  the  mid-1980's.  Most  of 
these  opportunities  will  occur  be- 
cause of  the  need  to  replace  experi- 
enced workers  who  retire,  die,  or 
transfer  to  other  fields  of  work. 
Workers  hired  by  electric  power 
companies  are  likely  to  have  relative-  . 
ly  secure  jpbs.  Even  during  down- 
turns in  die  economy,  these  compa- 
nies spldom  lay  off  enyjloyees. 

Some  increase  in  the  employment 
of  transmission  and  distribution 
workers  is  expected,  although  em- 
ployment trends,  will  differ  among 
the  various  occupations  in  this  cate- 
gory. In  spite  of  the  need  to  construct 
and  maintain^a  rapidly  growing  num- 
ber of  transmission  and  distribution 
lines,  the  number  of  line  installers 
and  repairers  and  troubleshooters  is 
expected  to  increase  only  slightly  be- 
cause of  the  use  of  more  mechanized 
equipment.  A  limited  increase  in  the* 
number  of  cable  splicers  is  expected 
because  of  the  growing  use  Qf  under- 
ground lines  in  suburban  a^as.  The 
neec|  for  regular  substation  opera- 
tors, however,  will  be  reduced  sub- 
statically,  3ince  the  introduction  of 
improved  and  more  automatic  equip- 
ment makes  it  possible-  to  operate 
more 'substations  by  remote  control. 

Earnings  and  Working 
Conditions) 

Wages  for  transmission  and  distri- 
bution workers  vary  by  occupation 
and  geographic  location.  The  follow- 
ing tabulation  shows  estimated  aver- 
age hourly  earnings  for  major  trans- 
mission and  distribution  dccupatiohs 
in  privately  owned  utilities  in  l^|ii^' 

Average 
•    "       .  hourly^ 
eamitlgs 

Ground  helper   $5.37 

Line  installer  and  repairer   7.97  . 

Lxtad  dispatcher  8.^ 

Substation  operator.....   74Pl 

Trouble  shooter   9. 15 
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Lo^  dispatchers  and.  substation 
operators  generally  work  indoors  in 
pleasant  surroundings.  Line  installers 
and  repairers,  troubleshooters,  and 
ground  helpers  work  outdoors,  and 
in  emergencies,  may  work  in  all  kinds 
of  weather.  Cable  splicers  do  most  of 
their  work  beneath  city  streets — pf- 
ten  in  cramped  quarters.  Safety  stan- 
dards developed  over  the  years  by. 
utility  companies,  with  the  coopera- 
tion of  labor  unions,  have  greatly  re- 
duced the  hazards  of  these  jobs. 
Workers  stringing  hig||i  voltage,  lines, 
for  example,^rotect  themselves  by 
wearing  robber  glomes.  Also,  barri- 
cades agd  specific  warning  signs  usu- 
ally ^i^te  posted  where  workers  lay 
conauits  or  run  wires  underground. 


\cUSTOMER  SERVICE 
OCCUPATIONS 

»  Nature  of  the  Work 

Workers  in  customer  service  occu; 
pation^  include  people  who  read,  in- 
stall, test,  and  repair  meters  so  that 
the  utility  company  can  accurately 
charge  customers  for  their  consump- 
tion of  electric4K>wer.  Also  included 
are  workers  who  represent  the  utility 
company  in  rural  areas,  and  appli- 
ance repairers  who  \vork  in  compa- 
ay-operated  shops;  fixing  customers* 
electrical  equipment.  j 

Electric  meter  repairers  (D.O.T. 
729.281)  are  the  most  skilled  work- 
ers in  this  group.  Their  main  duties 
are  to  maintain  and  repair  meters, 
althdugh  they  alsp  may  install  and 
test/ meters.  Some  of  these  workers 
specialize  in  repairing  simpldr  types 
of  meters,  such  as  those  in  homes. 
Others  can  handle  all  kinds  of  me- 
ters, including  the  more  coniplicated 
ones  used  in  industrial  (Plants  where 
large  c^^tities  of  electric  power  are' 
consumed.  Often,  some  of  the. large 
systems  require  specialists,  such  as 
met^r  installers  (D.o!t.  821.381) 
who  put  in  and  take  out  meters,  and 
meter  testers  {D  O  T.  729.28 1  )• 

Meter  readers  (D.O  T.  239.588)  go 
to  customers*  premises  to  check  the 


meters  that  register  the  amount  of 
electric  energy  used.  They  record  the 
amount  used  during  the  current  bill- 
ing period  and  watch  for,  and  report, 
any  tampering  with  meter§. 

district  representatives  usually 
serve  as  company  agents  in  outlying 
disti]jtcts  that  are  too  small  1^  justify 
more  specialized  workers  ^and  in  lo- 
calities where  the  utihty  company 
does  not  have  an  office.  They  collect 
overdue  bills;  make  minor  riepairs; 
and  read,  connect,  and  disconnect 
meters.  They  receive  service  com- 
plaints and  reports  of  line  trouble 
frorrt  customers,  ^d  send  them  to  a 
central  office. 

Applianf:e  repairers  are  discussed  in^ 
a  separate  chapter  elsewhere  in  the 
Handbook. 

Training,  Oth'er  Qualifications, 
and  Advancement 

Meter  repairers  begin  their  jobs  as 
helpers  in  the  meter  testing  and  re- 
pair departments.  Persons  entering 
this  field  should"  have  a  basic  knowl- 
edge of  electricity.  vAbout  4  year?  of 
on-the-job  trainii^  are  required  to 
become  thorough!!  familiar  with  all 
types  of  repairs.  Some  companies 
have  formal  apprenticeship  programs 
in  which  the  trainee  progresses  ac- 
cording to  a  specific  plar^ 


Inexperienced  workers  can  qualify 
as  meter  readers  after  a'few  weeks  of 
training.  Bejginners  accompany  the 
exF>erienced  meter  reader  on  the 
rounds  until  they  have  learned  the 
job.  , 

The  duties  of  district  representa- 
tives 4lk>  are  learned  on  the  job.  An 
important  qualification  for  this  occu- 
pation is  the^  ability  to  deal  tactfully 
with  the  public  in  handling  service 
complaints  and .  collecting  overdue 
bills. 

Emproyment  Outlook 

Employment  *i^  customer  service 
occupations  is  expected  to  show  little 
charfge  through  the  mid-1980's.  The 
need  for  meter  readers  will  be  limited 
because  of  the  trend  toward  less  fre- 
quent readings.  Moreover,  automatic 
meter  reading  may  become  more 
common,  and  new  meters  will  re- 
quire less  maintenance.  However, 
some  job  openings  for  meter  repair- 
ers and  meter  readers  will  occur  each 
year  because  of  the  need  to  replace 
workers  who  retire,  die,  or  transfer  to 
other  fields  of  work.  People  hired  by 
electric  power  companies  are  likely 
to  have  relatively  secure  jobs.  Even 
during  downturns  in  the  economy, 
these  companies  seldom  lay  off  em- 
ployees. 

Earnings  and  Working 
Conditions 

ft 

The  eamin'gs  of  customer  service 
worker^  vary  according  to  the  type  of 
job  they  have  and  the  section  of  the 
country  in  which  they  work.  The 
following  tabulation  shows  estimated 
average  hourly  earnings  for  niajor 
customer  service  jobs  in  pifvately 
owned  utilities  in  1976. 

.    .  •    ,  ;  ^     •        •  V 

Average 

■>■'.  -  hdUrly . 

^  earnings 

District  representative....^.....   $8. 14 

Meter  repairer  A  — 7.26 

Meter  repairer  B  .....i...  6.43 

Meter  reader   5.78 
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OCCUPATIONS  IN  THE 
MERCHANT  MARINE  INDUSTRY 


In  1976,  the  merchant  marine  in- 
dustry employed  about  100,000  peo- 
ple in  a  variety  of  occupations  that 
require  different  levels  of  skill  and 
education.  Many  of  these  jobs  are 
found  only  Ih  the  merchant  marine 
industry. 

Nature  and  Location  of  the 
Industry 

^^e'  merchant  jnarine"  cor^sists 
mainly  of  private  firms  that  carry 
foreign  and  domestic  commerce 
aboard  oceangoing  vessels.  In  late 
1976,  nearly  all  of  the  521  ships  in; 
the  active  fleet  were  privately  owned. 
The  small  number  of  government- 
owned  ships  in  the  merchant 'm^fie 
are  operated  by  the  Navy's  Military 
Sealift  Command  (MSC)  and  have 
civilian  crews.       .  '  ' 

Nearly  three-fifths  of  the  ships  in 
our  merchant  fleet  are  frei||^ters. 
These  include  general  cargo  ships 
and  special  vessels,  such  as  roll-on- 


roU-off  container  ships.  About  two- 
fifths  of  the  ships  are  tankers  that 
carry  liquid  products,  such  as  oil, 
mostly  between  the  Nation's  Gulf 
and  Atlantic  Coast  ports.  Several 
ships  are  combination  passenger-car- 
go carriers. 

Many  ships  operate  on  a  regular 
schedule  to  specific  p>orts.  Others  sail 
for  any  port  promising  .cargo.  The 
size  of  a  crew  depends  on  the  type  of 
vessel.  Cargo  ships  and  tankers  have 
crews  varying  from  1 3  to^65  persons; 
passenger  ships  may  have  crews  of 
300  or  more. 

Most  shoreside  employees  in  the 
industry  work  in  the  country's  major^ 
port  cities,  and  most  officers  and  sail- 
ors have  home  bases  in  these  cities. 
The  Nation's  largest  port  is  New 
York.  Other  major  Atlantic  ports  are 
Boston,  Philadelphia,  Baltimore, 
Norfolk,  Charleston,  Savannah,  and 
Jacksonville.  Gulf  ports  that  handle 
large  volumes  of  cargo- include  New 


ypical  crew  aboard  a  traditional  dry-cargo  ship 
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Orleans,  Houston,  Galveston, , and 
Tampa.  Shipping  on  the  West  Coast 
is  concentrated  in  the  areas  of  San 
Francisco,  Los  Angeles,  Seattle,  and 
Portland. ' 

X  *  '  - 

Occupations  in  the  Industry 

Almost  half  of  the  merchant  — . 
rine  industry's  employees  are  officers 
and  sailors  who  make  up  ship  crews. 
Most  of  the  industry's  shoreside  em- 
ployees are  dockworkers  who  load 
and  unload  ships.  A  small  number  of 
workers  have  administrative  and 
clerical  jobs. 


Sliip  Crews.  The  captain  (O.O.T. 
197.168)  or  master,  has  complete 
authority  and  responsibility  for  the 
ship's  operation,  and  the  safety  of  the 
crew,  passengers,  and  cargo.  Under* 
Xi^e  supervision  of  the  captain,  the' 
w&rk^  aboard  ship  is  divided  among 
the  deck, 'engine,  arid  steward  de- 
partments.- 

Deck  officers,  (D.O.T.  197- 1 33), 
under  orders  from  the  captain,  direct 
movement  of  the  ship  and  the  main- 
,  tenance  of  the  deck  and  hull.  Boat- 
^swains  (D.O.T.  911.131)  supervise 
deck  crews  and  see  that  deck  ofH- 
cers'  orders  are  carried  out.  Able  sea- 
men  (D.O.T.  91 1.884)  steer  the  ship 
and  report  sightings  to  the  deck  ofH- 
cer.  Ordinary  seamen  (D.O.T. 
911.887),  the  entry  rating  in  the 
deck  department,  do  general  mainte- 
nance work  such  as  chipping  rust, 
painting,  and  splicing  and  coiling 
ropes.  Deck  utility  hands' {j3>,0 - 
91  1.  884)  and  ship's  carpenters 
(D.O.T.  860.281 )  also  are  employed 
on  some  vessels  to  ftiaintain  the 
ship's  deck  and  hull. 

Marine  engineers  (D.O.T. 
197.136)  are  resp>onsible  for  starting, 
stopping,  and  controlling  th^  speed 
of  the  main  engines  and  iwj^p^^^' 
tion  of  all  other  machinery  [aboard 
ship.  They  also  direct  saiIors,\such  as 
oilers  and  wipers^  in  the  lubrication! 
and  maintenance  of  engines,  pumps, 
and  othefr  equipment.  Oileri  (D.'O.T, 
91 1.884)  lubricate  moving  parts  o^ 
mechanical  equipment,  ^ip^f^ 
(D.OT.  699.887)  keep  the  engiri 
room  and  machinery  clean.  Firers- 
waterfenders  (D.O.T.  ^9^51 .885)  regu- 
late fufel  gauges  arid  the  amount  of 
water  the  boilers.  The  ship'^  elec- 
tricianXp.O.T.  825.281 )  repairs  and 
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maintains  electrical  equipment,  such 

as  generators  and  motors. 

The  chief  steward  (D.O.T. 
3^0.138)  supervises  the  preparation 
of  meals  and  the  upkeep  of  living 
quarters  aboard  ship.  The  chief  cook 
(D.OT.  315.131)  and  assistant**^ 
cooks  prepare  meals.  Utility  hands 
(D.O.T.  318.887)  carry  food  sup- 
plies from  the  storeroom,  prepare 
vegetables,  and  wash  cooking  uten- 
sils. Mess  attendants  (D.O.T. 
350.878)  set  tables,  serve,  meals, 
wash  dishes,  and  care  for  living  quar- 
ters. 

Most  ships  employ  radio  officers 
(D.O.T.  193.282),  who  keep  contact 
with  the  shore  and  other  ships  and 
maintain  the  radio  equipment.  Some 
cargo  ships  and  all  passenger  vessels 
.cajry  pursers  (D.O.T.  197.168),  who 
prepare  the  necessary  papers  to  al- 
low ships  to  enter  or  leave  port. 

Occupations  aboard  ship  are  dis- 
cussed in  detail  elsewhere  in  the 
Handbook  in  the  statements  on  mer- 
chant marine  officers  and  merchant 
marine  sailors. 

Dock  Workers.  "Many  workers  are 
needed  to  load  ^  and  unload  ships. 
Terminal  managers  are  responsibly 
for  hiring  dockworJcers  called  steve- 
dores (D.O.T.  91 1 .883).  Gang  bossies 
supervise  crews  of  stevedores  who 
load  and  unload 3hips  and  move  car- 
go in  and  out  of  warehouses.  Some 
operate  materials  handling  equip- 
ment, such  as  lift  trucks  and  cranes. 
Stevedores  also  position  and  fasten 
hose  lines  to  tHe  Ship's  tanks  when 
loading  or  unloading  liquid  cargo, 
such  as  chemicals  and  oil. 

Clerical  Occupations.  The  merchant 
marine  industry  employs  workers  in 
general  clerical  jobs,  such  as  payroll 
clerk,  secretary,  and  typist.  Other 
clerical  workers,  hav^)  specialized 
jobs.  Billing  clerks  (D.O.T.  219.388) 
type  invoices  that' list  items  shipped 
and  dates  of  shipment.  Clerks  and 
4ispa(chers,  pilot  station,  (D.O.Ti^^. 
?*M>3i&8)  keep  records  of  ships  ei^  ■ 
tering  ports.  Manifest  clerks  (D.O.T. 
21^.388)  compile  and  type  the  ship's 
manifest  ( a  list  of  passengers  and  car- 
go) for  use  at  customhouses  or  termi- 
nals. Receipt  and  report  clerks 
(D.OT.  91  1 .388)  prepare  reports  on 
labor  and  equipment  costs  for.  load- 
ing and  unloading  cargoes. 


■4. 

Administrative '  and  Professional 
Occupations.  The  merchant  marine 
industry  employs  a  small  number  of 
administrative  and  other  office  per- 
sonnel. Executives  plan  and  adminis- 
ter company  policy.  The  industry 
also  employs  accountants,  lawyers, . 
and  labor  relations  and  p^sonnel 
workers.  Some  marine  architects 
(D.O.T.  001.081)  are  employed  to 
oversee  the  construction  and  repair 
of  ships. 

Training,  Other  Qualifications, 
'  _  and  Advancement 

Inexperienced  workers  may  be 
hired  as  stevedores  to  load  and  un- 
load cargo.  Applicants  must  be  in 
good  physical  condition.  A  high 
school  edbacation  is  preferred  but  not 
required^  Under  the  guidance  of  ex- 
perienced workers,  stevedores  can 
learn  their  jobs  in  a  few  weeks.  As 
vacancies  occur,  they  can  advance  to 
jobs  such  as  lift  truck  operator  and 
crane  operator.  Workers  who  have 
supervisory  ability  may  become  gang 
bosses. 

No  educational  requirements  are 
established  for  Jobs  aboard  ship,  but 
a  good  education  is  an  advantage. 
Formal  training  for  officers  is  con- 
ducted at  the  U.S.  Merchant  Marine 
Academy,  at  five  State  merchant  ma^ 
rine  academies,  and  through  pro- 
grams operated  by'  trade  unions. 
Unions  also  conduct  training  pro- 
grams to  upgrade  the  ratings  of  sail- 
ors. '        '  -  . 

To  obtain  an  officer's  license,  a 
candidate  must  be  a  U,,S.  citizen,  be 
physically  fit,  and  pass  a  written  ex- 
amination administered  by  the  U.S. 
Coast  Guard.  Sailors^  also  must  ob- 
tain licenses  (merchant  mariner's 
documents)  from  the  Coast  Guard. 
Applicants  are  required  to  pass  a 
physical  examination  and  present 
proof  that  they  have  a  job  offer 
aboard  a  U.S.  merchant  vessel. 

Persons  who  are  considering  a  ca- 
reer at  sea  must  be  able  toUiv^  and, 
work  with  others  as  a  team.  Although 
peace  time  service' is  relaxed,  they 
must  adjust  to  some  military-lilye  dis- 
cipline that  is  essential  because  of  the 
nature  of  shipboard  life. 

Most  general  clerical  occupations, 
such  as  secretary  or  bookkeeper, 
usually  require  the  completion  of  ba- 
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sic  commercial  courses  in  high 
school  or  business  school.  Additional 
on-the-job  training  is  necessary,  for 
.specialized  clerical  pccupations,' 
such  as  manifest  clerk  and  receipt 
and  rjeport  clerk. 

Administrative  positions  usually 
are  filled  by  college  graduates  who 
have  degrees  in  business  administra- 
tion, marketing,  accounting,  industri- 
al relations,  or  other  specialized 
fields.  A  knowledge  of  the  merchant 
marine  industry  is  helpful.  Marine  ar- 
chitects must  be  licensed  profession- 
als. Requirements  for  licensing  are 
set  by  the  individual  States  and  gen- 
erally include  graduation  from  an  ac- 
credited professional  school  followed 
by  3  years  of  practical  experience  in 
an  architect's  office. 

Employment  Outlook 

Little  or  no  change  in  employment 
in  the  merchant  marine  industry  is 
expected  through  the  mid-j980's. 
Nevertheless,  some  openings  will 
arise  each  year  from  the  need  to 
replace  experienced  workers  who  re- 
tire, die,  or  transfer  to  other  fields. 

Because  of  substantially  higher 
shipbuilding  and  labor  costs,  our 
merchant  fleet  finds  it  difficult  to 
compete  in  the  world  shipping  mar- 
ket. To  insure  that  our  country  has  a 
mercharU  fleet  operating  in  regular 
or  essential  trade  routes,  the  Govern- 
ment subsidizes^.many  ships.  In  1970, 
the  Government  also  passed  a*^  law 
which  would  subsidize  the  construc- 
tion of  30  new  ships  annually  over  a 
10-year  period  and  to  improve  tax^ 
incentives  for  firms  to  buy  ifew  ships. 
Despite  this  support,  the  size  of  our 
merchant  fleet  probably  wjijj  not 
grow  significantly,  since  the  number 
of  ships  to  be  built  is  expected  to  only 
slightly  exceed  the  number  of  older' 
vessels  taken  out  of  service. 

Little  or  no  ch^ge  in  the  employ- 
ment of  ship's  officers  is  expected 
Qver  the  long  TtitH  Employment  of 
sailors,  on  the  pther  hand,  is  expect- 
ed to  d^cjyfie  because  new  ships  are 
equipped  with  laborsaving  innova- 
tions, suchr  as  auiomated  enginie- 
rooms,  which  reduce  the  need  for 
these  workers. 

Employment  trends^ also  will  vary 
ampng  shoreside  occupations.  The 
greater  ust  of  containerized  cargo 
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ships  and  improvepients  in  materials 
handling  equipment  wiH  reduce  the 
need  for  stevedcjVes.  Employment  in 
administrative  and  clerical  occupa- 
'  tio'ns,  on  the  oth^r  hand,  is  not  ex- 
pected to  change  significantly. 

^     earnings  and  Worfcin^^ 
^  Conditions 

Stevedores  working  along  the  At- 
lantic and  Gulf  Coasts  earned  $8' an 
hour  in  1976,  and  those  on  the  Pacif- 
ic Coast  earned  $7.52  an  Hour. 
Ste^dores  also  earn  extra  pay  for 
handling  hazardous  cargo. 

Earnings  aboard  ships  are  relative- 
ly high;^ll  officers  eafned  a  b^e  pay 
ofover  $1,000  a  month  in  1976.  Sail- 
ors viho  have  advanced  a  rung  or  two 
in  rating  could  receive  a  base  pay  of 
over  $700  a  month.  In  addition,  both 
officers*  and  sailors*  earnings  are 
supplemented  by  premium  pay  for 
o^vertime  >ot  for  assuming  extra  re- 
spTonsibilities.  On  the  average,  addi- 
tional payments  for  assuming  extra 
work  or  responsibility  add  about  50 
percent  to  base  ^ay.  Shipboard  work- 
ers also  receive  free  meals  and  lodg- 
ing while  at  sea. 

,  Since  ship*s  crewmembers  and 
stevedores  are  subject  to  occasional 
I^off,  however',  their  annual  earn- 
ings usually  are  not  as  high  as  the 
hourly  rates  and  monthly  salaries 
would  imply.  ' 

Most  shoreside^  workers  in  the.in- 
dustry  work  a  5-day,  40-hour  wwk. 
The  workweek  for  people  aboard 
ships  is  considerably  different.  Most 
officers  and  saffbrs  are  require^  to 
stand  watch,  working  split  shifts 
around  thje  clock.  Geperaiiy.  they 
work  two  4-hour  shifts  during  every^ 


24-hour  period  and  have  8  hours  dTf 
between  each?i^))ift.  Other  officers 
and  sailors  are  dn  duty  8  hours  a  day, 
Monday  through  Friday. 

The  merchant  mafrine  industry 
provides  excellent  fringe  bene*}its. 
Most  employers  provide  paid  vaca- 
tions  and  holiday.  Vacations  for  sail- 
ors and  officers  range  from  90  to  1 80 
days  a  year.  Many  firms  also  prqvidie 
other  benefits  such  as  life,  hMtfh, 
and  accident  insurance.  Officers  and 
sailors  may  retire  on  full  pension  af- 
ter. 20  years  of  ^rvice,  regardless  of 
age.  Stevedores  are  eligible  for  pen- 
sion at  age  65. 

Working  and  living  /conditions 
aboard  ship  have  in/pp<$ved  over  the 
years.  Mechanfzation  has^  reduced 
the  physical  demands,  and  nevfcf ' 
vessels  have  private  rooms,  air-cop,- 
ditioning,  television,  and  better  rec: 
/reational  facilities.  However,  life 
aboard  ship  is  confining,  and  since 
vo}(ages  last  several  weeks  or 
months,  officers  and  sailors  are  away 
from  their  homes  and  families  much 
of  the  time.  Some  tire  of  the  lengthy 
separations  and  choose  shoreside 
employment.' However,  for  many 
people,  the  spirit  and  adventure  of 
the  sea,  good  wages,  and  fringe  bene^ 
fits  more  than  compensate  for  the 
disadvantages. 

The  duties  aboard  shijj^are  hazard- 
ous compared  with  other  industries. 
At  sea,  there  is  always  the  possibility 
of  injury  from  falls  or  th^e  danger  of 
fire,  collision,  or  sinking.  Most  shore- 
side  jobs  are  not  hazardous,  but 
stevedores  may  do  heavy  lifting  and 
risk  injury  frqjn  falling  boxes  and 
other  freight  when  loading  and  un- 
loading ships. 
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''^  Most  employees  are  union  mem- 
bers. All  stevedores  are  represented 
by  either  the  International  Long- 
shoremen's Association  or  the  Inter- 
"^MllDnal  Longshoremen's  and  Ware- 
flpsemen's  Union.  Most  officers 
aboard  ships  are  represented  by  thd 
International  Organization  of  Mas- 
ters, Mates  arid  Pilots;  and  the  Na- 
tional Marine  Engineers  Beneficial 
Assbciation.  Sailors  are  metnt^ers  of 
the  National  Maritime  Union  of 
America  and  the  Seafarers  VUnioiT. 

.Sourcaa  of  Additionai 
^  liiformatlon 

For  general  information  ab^!  jpbs^^ 
in  the  merchant  marine,  wm^to:^ 

Office  of  Miuitime  Manpower.  Maritime  Ad- 
^ministration,  U.S.  Department  of  Com- 
^  mercc,  Washinigton,  D.C^  20235. 

Information  about  job  openings 
and  wages  aboard  ships  can  be  ob- 
tained from  local  maritime  unions^  if 
such  a  union  is  not  listed  in  the  local 
telephone  directory,  contact!  \, 

National  Maritime  Union  of  America.  36  Sev- 
enth Ave.,  New  York.  N  Y.  1001 1. 

< 

S&farere'  Inlcmational  Utftpn  of  North  Ampr- 
i'ca.  675  Fourth  Ave..  Brooklyn.  N.Y. 
11232.  ^' 

National  Marine  Engineers*  Beneficial  Associ- 
ation. 17  Baftery  PI..  New  York.  N.Y. 
/  10004. 
'    *  f 

Further  information  about  steve- 
^dore  jobs  is  available  from: 

International  Longshoremen's  Association 
(AFL-CIO).  17  Battery  PI..  New  York. 
N.Y.  10004. 

Internatioftal  Longshoremen's. ^nd  Ware- 
.'  housemen's  Union  (AFLXIO).  150 
Golden  Gate  Ave^..  San  Francisco.  Calif. 
94102.  « 
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/  The  glamour  and  excitement  of  ra- 
^^Tclio  and  televisiorr  make  broadcasting 
careers  attractive  to  many  people.  In 
1976  about  130,000  full-time  and 
30,000  part-time  workers  were  cm- 
ployed  in  broadcasting;  slightly  more 
than  haif^ere  ia  radio  and  the  rest 
were  in  television.  In  addition,  sever- 
T  artlfousand  freelance  artists,  mostly 
writers,  performers,  and  musicians, 
'work  on  a  contract  basis  for  stations, 
networks,  and  other,  producers.  Sev- 
eral  thousand  other  employees,  work 
for  independent  producers  in  activi- 
ties closely  related  to  broadcasting, 
.  such  as  thQ  preparation  of  filmed  and 
taped  programs  and  commercials. 
Broadcasting  stations  offer  a  vari- 
^.     ety  of  interesting  jobs  in  all  j^arts  of 
the  country.  Opportunities  for  erttry 
jobs  are  best  at  straons  in  smalF com-  . 
'  '  munities,  although  \he  highest  paying 
jobs  are  in  large  aities,  'especially 
those  with  national  rietwork  stations. 


Nature  and  Location  of  the 
industry 

Commercial  broadcasting.  In  1976 
about  7,250  commercial  radio  sta*- 
tions  and  720  commercial  televisfon 
stations  were  in  operation  in  the 
United  States.  Most  commercial  ra- 
dio broadcasting  stations  are  small, 
independent  businesses.  The  average 
station  employs  about  1  I  full-time 
and  4  part-time  workers.  The  small- 
est radio  stations  employ  only  four  or 
five  people  while  radio  stations  in 
large  citie^  may  have  100  employees, 
or  more.  Televisiqn_jtations  average 
about  75  full-time  and  10  part-time 
employees.  However,  many  televi- 
sion stations  are  smaller  tharf  this, 
while  sofhe  are  much  larger.  A  televi- 
sion station  in  a  small  market  may 
employ  only  30  people,  while  a  sta- 
tion in  a  m^jor  metropolitan  area 
may  employ  up  to  250  pet)ple.  Com- 
mercial radio  stations  are  served  by  - 
sey^en  nationwide  networks  and  a 
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large  number  of  regional  n'Aworks. 
Stations  can  affiliate  with  networks 
by  agreeing  to  broadcast  their  pro-  < 
grams  oh  a  regular  basis.  The  seven 
national  radio  networks  employed 
approximately  ,1,000  Avorkcrs  in 
1975.  ' 

Most  tri€ vision  stations  depend  on 
one  of  three  national' television  net- 
works fo^  programs  that  would  be 

^too  expensive  for  individual  stations 
to  originate — for  ^xamplq,  sports 
events  or  newscasts  of  nation^  and 
international  significance.  These  net- 
works, in  turni  can  offer  national 
coverage  to  sponsors.  As  many  as 
200  stations  across  the^coun^ry  may 
carry  a  network  television  show.  In 
1975  the  three  national  networks 
employed  about  13,000  workers. 

'  Most  network  pr6grams  originate  in 
New  York  City  or  Los  Ang^eles; 

Public  broadcasting.  There  were 
about  850  noncommercial  radio  sta- 
tions (mainly  FM)  ancU'270  educa*  ^ 
tional  television  stations  in  1976. 
These  stations  are  operj^ted  princi- 
p a II y^by ^educational  agencies  such  as 
State  commissions,  local  boards  of 
education,  colleges  and  universities, 
and  special  community  public  televi- 
sion organizations.  Educational  sta- 
tions employed  more  than  9,000  full-, 
time  and  over  4,000  part-time  work- 
ers in  1976. 

Cable  television^  There  wer^  also 
about  3,570  cable  TV  /systems 
(CATV)  employing  about  25,000 
workers  in  1976. 

Broadcaating  Occupatlona 

Nearly  half  of  all  employee's  iii  ihg^ 
broadcasting  industry  holdf  profes- 
sional and  technical  jobs,  suibh  as  an-  . . 
nounCers,  anchors  and  news  persons, 
^miCTSy  or  broadcast  technicians.  ^ 
Clerical  and  sales  workers  make  up 
an  additional  30  percent,  and  man- 
ageriai  personnel  make  up  about 
o'he-fifth.  Many^of  the  remaining  em- 
ployees are  craft  workers;  such  as 
electricians  and  carpenters. 

Jobs  vary  greatly  between  small 
and  large,  stations.  In  small  stations, 
the  station  mi^nager,  who  frequently 
is  the  owner,  may  act  as  sales  manage 
er,  or  perhaps  as. program  director, 
announcer,  and  copywriter.  An-, 
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AtthOMgh  television  accounted  fof^ly  11  percent  of  all 
broadcast  stations  and  systems,  it  movided  41  percent 
of  aH  broadcast  Jobs  in  1976 
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nouncers  in 'small  stations  may  do 
their  own  writing,  operate  the  studio 
control  board,  and  do  sales  work. 
The  engineering  staff  may  consist  of 
only  one  full*time  broadcast  techni- 
cian assisted  by  workers  from  the 
other  departments.  In  large  radio  and 
television  stations,  jobs  are  special- 
ized. Traditionally,  radio  and  televi- 
sion stations  maintain  four  major  de- 
partments:  programming, 
engineering,  sales;  and  general  ad; 
ministration.  An  increasing  number 
of  stations  have  created  a  separate 
department  for  news;  elsewhere, 
news  personnel  work  in  the  program- 
ming department.  The  kinds  of  jobs 
found  in  Teach  of  the  four  depart- 
ments are  described  in  the  following 
paragraphs. 


Prognunining  Department.  Staff 
members  produce  daily  and  weekly 
shov^,  assign  personnel  to  cover  spe- 
cial events,  and  provide  general  pro- 
gram services^ such  as  sqund  effects 
and  lighting.  From  time  to  tim^  free- 
lance performers,  writers,  singers, 
and  other  entertainers  are  hired  for 
specific  broadcasts,  for  a  series  of 
broadcasts,  .or  for  special  assign-^ 
''pients. 

The  size  of  a  station's  program* 
.coming  department*depends  on  the  ex- 
tent to  which  its  broadcasts  are  live, 
recorded,  or  received  from^  a  net- 
worlT  In  a  small  station,  a  few  people 


make  commercial  announcements, 
read  news  and  sp>orts  summaries,  se- 
lect and  play  recordings,  and  intro- 
duce network  programs.  In  a  large 
station,  on  the  other  hand,  the  pro- 
gram staff  may  consist  of  a  large 
number  of  people  in  a  wide  variety  of 
specialized  jpbs.  ^ 

"^Program  direc(prs  are  responsible 
for  the  overall  progiamschedules  of 
large  stations.  ^^y||||Hp^S^  ^ 
combination  of  programs  that  will  bo 
attractive  and  interesting  to  the  audi- 
ence and  at  the  same  time  effectively 
meet  the  needs  of  advertisers.  ^ 

Traffic  managers  prepare  daily 
schedules  of  programs  and  keep  rec- 
ords of  broadcasting  time  available 
for  advertising.-  Continuity  directors 
are  responsible  for  the  writing  and 
editing  of  all  scripts.  They  may  be 
assisted  by  continuity  writers,  \vho 
prepare  announcers'  books  ("copy") 
that  contain  each  programs  script 
and  commercials  along  witl\  their  se^ 
quence  and  length. 

Directors  plan  and  supervise  indi- 
vidual programs  or  series  of  pro- 
grams. They  coordinate  the  shows, 
"Select  artists  and  studio  personnel, 
schedule  and  conduct  rehearsals,  and 
dired  on-the-air  shows.  They  may  be 
assisted  by  associate  directors^  who 
wo rlcjlputtiiLe tailed  schedules  and 
.  plans,Marrange  for  distribution  of  » 
scripts  and  changes  in  scripts  to  the 
cast,  and  help  direct  on-the-air 
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shows.  Some  stations  employ  pro^ 
gram  assistants  to  .aid  directors  and 
as|[^iate  directors.  'Assistants:  help 
a^^e^nble  and  coordinate^  the  various 
parts  of  the  show.  They  arrange  for 
props,  makeup  service,  Artwork,  and 
film  slides  ^and  assist  in  timing.  They 
cue  the  performers,  using  cue  cards 
prepared  from  scripts.  ' 

Community  and  public  affairs  direc- 
tors are  a  imk  between  the  station 
and'  schools,  churches,  citizen 
groups,  and  civic  organizations.  They 
supervise,  write,  and  host  publfc  af- 
^fairs  programs.  - 

In  large  stations,  directors  may 
work  under  the  supervision  of  a  pro- 
ducer,' who  selects  scripts,  controls . 
finances,  and  handles  other  produc- 
tion problems.  Many  times  these 
fThictioiis  are  combined  in  the  job  of 
producer-director.         '  / 

Announcers  are  the  best  known 
gpoup  of  program  workers.  An- 
nouncers introduce  programs, 
guests,  and  musical  selections  and 
deliver  most  of  the  live  commercial  * 
messages.  In  small  stations,  they  also..  . 
miay  operate  the  control  board,  sell  - 
time,  and  write  commercial  and  news 
copy.  Broadcast  announcers  are  dis- 
cussed, in  detail  elsewhere  in  the 
Handbook. 

Music  js  an  important  pan  of  radio  . 
programming.  Both  small  and  large 
station^  use  recordings  atid  transcrip-  ^  - 
ti_ons  to  provide  musical  programs'* 
and  background  music  for  other  ' 
shows.  Large  stations,  which  have  ex- 
tensive music  libraries,  sometimes  t 
employ  music  librarians  to  maintain  ^ 
n^usic  files  and  answer  requests  for 
any  particular  selection  of  music. ^ 
T^ie  networks  have  specialized  per- 
sonnel who  plan  and  arrange  for  mu- 
sical services.  Musiccd  directors  se- 
lect,  arrange,  and  direct  music  for 
programs  following  general  instruc- 
tions from  program  directors.  They 
select  musicians  for  live  broadcasts  '. 
and  direct  them  during  rehearsals 
and  broadcasts,  Musicians  are  genef-  ' 
ally  hired  on  a  freelance  basis. 
4fNews  gathering  and  reporting  is  a 
Key  aspect  of  radio  and  television 
program ming.^>^ew5;^/recfor5  plan 
and  supervise  all .  i^ews  and  special 
events    coverage,   ^ws  reporters 
broadcast  daily  neWs  programs  and 
repoiH  speVfial  n^'ws  - events  oh'  the 
scene.  I^ews  writers  sel&fit  and write 
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copy  for  newscasters  to -read  on  the 
air.  In  ^mall  stations,  the  jobs  of  news 
reporter  and  news  writer  often  afe* 
combined.  .  /  :^ 

Stations  that^ii^inate  live  televi- 
sion shows  must  have  staff  members , 
who  take  care  of  staging' the  pro- 
grams. Studib  supervisors  plan  and 
sppervise  the  setting  up  of  scenery 
and  prbps."  Floor  managers  plan  and 
direct  the  performers^*  position^  and 
^/ja^^ovements  on  the  set  according  to 
directors*  instructions.  «The  jobs'*  of 
studio  supervisor  and  floor  manager 
often  are  combined.  Property  han-, 
diers  set  up  props,  hold  cue  cards,  . 
and  do  other  unskilled  chores.  Make- 
up artist^  prepare  personnel  for 
"broadcasts,  by  applying  cosmetics. 
Scenic  designers  plan  and  design  set- 
tings and  backgrounds  for  programs. 
Th^y  select  furniture,  draperies,  pic- 
tures, and  other  props  to  help  convey  • 
■the  desired  visual  impressions.  Sound- 
effects  technicians  operate  special 
eqfUipment  to  simulate  sounds,  such  ' 
as  gunfll^  or  rain. 

Almost  all  commercial  television 
programming  is  recorded '  either  on 
film  or  video  tape.  Broadcast  techni- 
cians make  video  tape  feoprdings  on 
electronic  equipmentihat  permits  in-  * 
stantan^ous  playback  of  a  perform- 
*^  arice.  Video  tape  is  xised  to  record^ 
live  sh<jws  and  to  prerecord  pro- 
'gfams  fbr^  future-  broadcasts.  Many 


stations  employ  specialized  staff 
members  to  take  care  of  filmed  pro- 
gram material.  Film  editors  edit  and 
prepare  all  film  foron-the-air  presen- 
.  tation.  TThey  screen  all  films  received, 
cut  and  splice  films*  to  insert^  com- 
mercials, and  edit  locally  produced 
film,  ^ilm  librarians  catalog  and 
maintain  files  of.qidtion  pi^tu^e  filfn. 

Engineering  Pepartment.  Techni- 
cians position  microphones,  adjust 
levels  of  sound,  keep  transmitters  op- 
erating properly,  and  move  and  ad- 
just lights  ;;and  television  9ameras  to 
produce  clear,  well-composed  pic- 
tures. They  also  install,  maifltain,  and 
repair  the  many  types  of  electrical 
and  electronic  equipment  required 
for  these  operations.  ^ 

Most  stations  employ  chief  engi- 
neers^ who  are  responsible  for  all  en- 
gineering matters,  including  supervi- 
sion of  technicians.  In  srrralKstations, 
they  also  may  work  aj  the  control 
board  and  r^pfair  and  maintain  equip- 
ment! Earge  stations  havfe  engineers 
who  ^^ci^lize  in  fields  such  as  sound 
recording,  maintenance,  and  light- 
ing.,Networks  employ  a  few  develop- 
ment  e^tgineers  to  design  and  develop 
new  electronic  aipparan:us  to  meet 
special  problems. 

Broadcast  technicians  have  many 
jobs.  For  example,  they  control  the 
operation,  of  the  transmitter  tt>  keep 
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the  level  and  frequency  of  broadcast 

•  within  legal  requires nients.  They  also 

*  set  up,  operate,  and  maintain  equip- 
ment  in  the  studio  and  in  locations 
where  remote  broadcasts  are  to  be 
made.  (Further  information  on 
broadcast  technicians  is  given  else- 

4 where  in  the- Handbook.)        .  , 

Sales  Department.  Sales  repyesenta- 
tives^  the  largest  group  of  workers  in 
this  department,  sell  advertising  time 
to  sponsors,  advertising^gencies, 
ar^  other  buyers.  They  niust  have  a 
tlwffbugh  knfowledge  of  the  station's 
operations  and  "programming.  The 
job  also  requires  thaythey  be  knowl- 
edgeable about  thfiS^audience — in- 
cluding, for  exampl^;  size  and  char- 
acteristics, number  of  radio  and 
television  sets  in  .use,.  jincofiie  levels, 
and  consumption  patterns.  Sales  rep- 
resentatives in  large  stations  6ften 
work  closely  with  sponsors  and  ad- 
vertising agencies.  Many  teleVisibnv 
^  stations  sell  a  substantial  part  of  their 
time,  particularly  to  national,  adver- 
tisers, through  independent  advertis- 
ing agencies. 

Large  stations  generally  have  sev- 
eral^ workers  who  do  only  sales  work. 
The  sales  manager  supervises  them, 
and  .'also  nj^ay  handle  a  few  of  the. 
largest  acqount^  pe.rsonajly.  Some 
latge  stations  employ  statistical  and 
research  personnel  to  help  ai^alyze 
and  report  rhafket  information  on 
the  community  served. 

General  administration.  In  a  very 
small  station,  the  owner  and  a  bogk- 
keeper  may  handle  all  the  record- 
keeping, accounting,  purchasing,  hir-  , 
ing,  and  other  routine  office  work.  If 
the  size  of  the  station  warrants  it,  the  . 
business  staff  may  include  accqun|^ 
ants,  la\yyers,  personnel  workers,  atid 
others.  Th^y  are  assisted  by  office 
wo/kers,  such  as  secretaries,  typists, 
bpokkeepers,  clerks,  andj^essen- 
gers. 
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Broadcast  technician  In  control  room  monitoring  tolocast. 


Training,  Other  Qualifications, 

and^'Advancement 

P  ,  ; 

A  high  school  dipfoma  is  sufficient 
for  many  entry-level  jobs  in  broad- 
cast  ing.  For  an  increasing  number  of 
job^hibwever,  technical  training  or  a 
com^  degree  is  preferred.  Entry- 
level  jobs  in  the,.engineering  depart- 
ment, for  example,  reqyire  some; 
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technical  training  in  electronics.  A  .. 
college  education  provides  a  good 
background  for  many  jobs  in  the  pro- 
gramming, sales,  anc)  business  end  of 
broadcasting.  While  a  major  in  al- 
most any  field  is  acceptable,  many 
stations  prefer  candidates  with  a 
background  in 'the  liberal  ^rts.  Some 
technical  schools  offer  courses  in 
broadcasting,  and  many  colleges  and 
urliv<er^ities  offer  2-  or  4-'year  degree 
programs  in  broadcasting,  mass  coin- 
munications,  telecom munica'tions, 
spieech,  and  journalism. 

Education  beyond  higi^ school  al- 
most always  is  an  asset  \ti  terms  of 
career  potential  and  advancement.  A 
high  school  graduate  m.fy  start  work- 
ing for  a  radio  station  in. a  sdles  job^ 
for  example,  but  op^o^^8|nities  to  < 
progress  to  the  •Vnan'agement  ranks 
are  likely  to  be  much/ greater* with  a  - 
college  degree.  In  tlje  programming 
area,  p.rpriciency  in  annbuncing  may 
t'bo  enf>ijig5  ^t^jH^  a  job,  but  advance- 

ticraPngr^^M  ' 

Television  programming  for  net- 
wdrks  ^nd  large  independent  stations 
"generally  requires  some  expe^ippce 
in  broadcasting  in  addition  tc^^  a  col- 
lege degree.  > . 

Some  people  get  their  start  m 
broadcasting  as  clerks,  typists,  prop- 
erty handlers,  or  assistants.  Jobs  such 
as  these  do  not  ordinarily  require 
specialized  training  or  experience. 
They  do,  however,  provide  workers 
with  the  chance  to  advance  to  more 
responsible  jobs  as  they  gain  knowl- 
edge and  experience.  A  few  people 
get  started  in  broadcasting  with -tem- 
porary jobs  in  the  summer  when 
regular  workers  go  on  vacation  and 
broadcast  schedules  of  daylight- 
hours  stations  are  increased. 

Technical  training  in  electronics  is 
required  for  entry  jobs  in  engineering 
departments.  Programs  in  electronics 
are-  offered  by  trade  schools  and 
-technical  institutes,  and  also  by  ju^ 
nior  and  community  colleges.  High 
school  courses  in  electronics,  mathe- 
matics, and  physics  often  are  helpful 
to  people  who  plan  to  pursue  careers 
as  broadcast  technicians.  , 

Some     technical     schools  give 
courses  especially  designed  to  pre 
pare  the  student  for  the  series  of  writ< 
ten  examinations  required  for  the 


Federal  Communication  Commis- 
sion's (FCC)  First  Class  Radiotele- 
phone Operator  License.  The  tests 
cover  the  theory,  constr^iction,  and 
operation  of  transmission  and  receiv- 
ing equipment;  the  characteristics  of 
electromagnetic  waves;  and  U.S.  and 
international  regulations  governing 
broadcasting.  The  first  class  license 
(the  FCQT^lso  issues  second  and 
third  class  licenses)  is  required  by 
law  for  the  chief  engineer,  and  usual- 
ly is  required  by  stations  for  other 
members  of  a  radio  or  television  sta- 
tion's engineering  staff.  Industry  ex- 
perts stress,  the  importance  of  a  first 
class  license,  particularly  for  techni- 
cians who  wish  to  progress  to  the  top 
ranks  in  broadjcast'engineering.  In 
sorne  metropolitan  areas,,  where 
comjDetition  for  jobs  is  keen,  holders 
of  a  first  class  licence  are  at  an  advan- 
tage, in  finding  wiployment.  as  a 
broadcast  technician. 

Small  radio  stations  wi|h  opiy  a 
g^^w^^employ^s^^ometimes  prefer  to 
ndve  as  many^aff  members  as  possi- 
ble who  are'Fegally  qualified  to  oper- 
ate their  transmitters.  Because  of 
this,  nontechnicians,  especially  an- 
n^ncers,  have  a  bettex^chance  *of 
g^etting  a  job  in  radio  if  they  have  a 
first  class  or.  third  cljass  license. 

Entry  jobs  as  announcers  in  smaft 
,  stations  usually  do  not  require  specif- 
ic training  or  experience,  but  an  ap- 
plicant must  have  a  pleasant  voice,  a 
good  command  of  the  language,  and 
other  characteristics  that  make  a  ^a^- 
matic  or  attractive  persortality. 
Courses  in  speech,  English,  social 
science,  drama,  and  elect^niC"^  are 
helpful  to  persons  seeking* careers  as 
announcers.  In  addition,  college 
campus  radio  experience,  summer 
and  part-time  employment  at  local 
stations,  and  a' good  knowledge  of 
t^e  CQmmerqial  industry  are  all  high- 
ly regarded  as  backgrounds.  Qualifi- 
cations for  administrative  and  sales 
jobs  in  broadcasting  are  similar  to 
those  required  by  othfer  employers;  a 
business  course  program  of  study  in  - 
high  school  or  a  coHege  degree  in 
business  or  management  is  good 
preparation  for  sucfi  jobs.. 

Most  beginner^  start  out  in  Sffiall 
educational  .and  public  broadcasting 
stations.  Although  tHese  stations  can- 
not pay  high  salaries,  they  offer  op- 
portunities to  learn  the  different 
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phases  of  broadcasting  wOfk-^bc^i 
they  generally  use  personnel  in  coqj^ 
binatio{i  jobs.  For  example,  an  an- 
nouncer may  perform  some  of  the 
duties  of  a  broadcast  technician. 

People  in  the  engirieering  depart- 
ment tfend'to  remain  in|this  area  of 
work,  where  thorough  trainings  in 
electronics  is  essential.  Pro-am- em- 
ployees usually  remain  in  program- 
ming worHi  although  stjmetimes 
transfers  to  and  from  the  sales  and 
business  departments  are  made. 
Transfers  are  easier  between  sales 
^nd  ge^neral  administrative  depart- 
ments because  of  their  close  working 
relationship;  in  fact,  in  small  stations, 
they  are  often  merged  into  one  de- 
partment; Although  transfers  of  ex- 

,  pefienced  workers  between  depart- 
ments are  limited  to  the.extent  noted, 
these  distinctions  are  le^s  irnportai)t 
in  beginning  and  ^p-level  jobs.  At 
the  higher  levels,  a  station^executive 
may  be  drawn  from  top-level  person- 
nel of  any  department. 

Many  radio  and  tefevisipn  station 
managers  consider  training  in  a  pri- 
vate trade  or  technical  school  helpful 
for  people  interestedcin  careers  in  the 
broadcasting  industry.  However,  be- 
fore enrolling  in  any  broadcasting 
school,  whether  public  or  private, 

^  prospective  students  should  contact 
employers, •'broadcasting  trade  or- 
ganizations, and  the  Better  Business 
Bureau  in  their  area  to  determine  the 
school's  performance  in  producing 
suitably  trained^candidates^ 


Employment  Outlook 


Employment  in^the  broadcasting 
industry  is  expected  to  grow  about  as 
fast  as  the  average  for  all  i^ndustries 
through  the  giid-198QIs.  Beg^des  the 
job  openings  from  grgwth,  many 
openings  will  result  from  the  n&ed  to* 
replace  e)cperienced  workers  who  re- 
tire, die,  or  leaverthe  industry  for 
other  reasons.  Cdm petition  will  be  ' 
very  Ke^^  forjentry  jobis,  especially  in 
metropolitan "^reas,  bg^use  thi^field 
traditionally  attracts  I^rge  numbers 
of  jobseekers. 

New  radio  stations  can  be  expect-' 
ed  to  go  on  the  air,  particularly  in 
small  communities,  and  will  offer  op-* 
pprtunities  for  additional  workers. 
Technological  developments  are 
likely  to  limit  employment  growtK.  in 
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The  steady  emproymeht  growth  in  radio  and  television 
broadcasting  is  expected  to  continue^lhrough  1985,  with 
many  of  the  neyy^  jobs  in  educational  and  cable  television 

Wage  arid  salary  workers  in /radio  and  television  broadcasting,  . 
1958-76'and  projec.ted  1985     -      ■  ^ 

Emptoyees  .  200 
(in  thousands). 


Source:  Bureau  of  Labor  Stillsllcs 


some  broadcasting  occupations^  For 
example,  automatic  |>rogramming 
equipment  that  perm its^radio  stations 
to  provide*  virtually  unattended  pro- 

'  gramming  reduces  requirements  for 
,announcers. 

•  The  number  of  educational  televi- 
sion stations  is  expected  to  increase 
as  private  and  government  groups 
continue  to  expand  in  this  area.  The 
growth  of  educational  stations  will 
increase  job  opportuiiities,  especially 
"in  pragramming»  com'hiunity  rela- 
tions, and  station  management.  How-' 
ever,  such  technological  advances  as 
remotely  controlled  transmitter  and 
automatic  programming  equipment 
may  limit  emfJoyment  growth  m  en- 

^  ^ginefering  and  technician  jc^^bs. 

Cable    ^television    (CATV)  has^ 
emerged  as  a  powerful  new  force  in 
communications,  and  some  addition- 
al  job  opportunities  for  professional, 
technical,  and  maintenance  workers 
"  wilLb<>  created  as  CATV  systems  in-^ 
creasingly  originate,  and  transmit, 
programs,  .  Many  of  these  npw  jobs  ^ 
wrll  Jbe  in  small  cities  whepe  most 

^CATV  systems  are  located  to  im- 
prove television  reception  in  rural 
areas.  By  using  cables  instead  of  air-^ 


waves,  CATV  can  offer  customers  a 
larger  selection  of  stations  plus  many 
additional  programs  produced  spe- 
cifically for  cable  television. 

Earnings^  and  Working 
Condition  8 

In  1976  earnings  of  nonsupervi- 
sory  broadcasting  workers  averaged 
$5.78  an  hoiir,  nearly  one-fifth  more 
than  the  average  for  nonsupervisory 
wdrkfers  in  private  industry,  except 
farming.  S'alarjes  ^'ary  widely  among 
occupatiofts  and  locations  in  the 
broadcasting  -iSMustry,  -Employees  in 
large  cities  generally  earn  much 
more  than  those  in  the  saipe  kind^  of 
Jobs  in  sj^all  to>vns.  Sauries  also  tend 
to  be  higher  in  ;large  stations  than  in 
small  ones,  and  higher  in  ""tele^vision 
ttian  in  i^adio. 

Most  fuH-time  .  broadcasting  em- 
ployees have  a  s^cheduldd  40-hour 
workweek ;»,emplQ/ees  in  many  small 
stations  work  longer  hours.  Sales  and 
business  employees  generally  work  in 
the  daytime  t>ours  common  to  n\ost » 
office  job's.  However,  program  and 
engineering  employees  must  work 
shifts  which  may  include'  evenings, 
nights,  weekends,  and  holidays.  To 


meet  a  broadcast  deadline,  program 
and  te^nrcal  employees  in  the  net- 
works may  have  to  work  eon'tinuous- 
ly.fof* many  hours  under ^great  pres- 
sure. 

Several  union%  operate  in  the 
bfcadcasting  field.  They  are  most 
active  in  the  network  centers  and 
large  stations  in  metropolitan  areas. 
The  National  Association  of  Broad- 
\cast  Employees  and'Technician^and 
the  International  Brotherhood  of 
Electrical  Workers  both  organize  all 
kinds  of  broadcasting  W9rkers,  al- 
though most  of  their  membeFS  are 
technici^ans.  The-  International  Alli- 
ance of  Theatrical  Stage  Employees 
and  Moving  Picture  Machine  Opera- 
tors organizes  various  crafti,  such  as 
stagehands,  sound  and  lighting  tech- 
nicans,  wardrobe  iCttendants,  make- 
up artists,  and  camera  operators. 
Many  announcers  gnd  ^fmertainers 
are  members  of  the  American  Feder- 
ation of  Television  and  Radio  Artists. 
The  Directors  Guild  of  America,  Inc. 
(Ind,)  organizes  program  directors, 
associate  directors,  and  stage  manag-^^ 
ers.  The  Screen  Actors  Guild,  Inc., 
represents^he  majority  of  entertain- 
ers who  appear  on  films  made  for 
television.  o 

*         Sources  of  Additional 
Info'rrtidtion 

Booklets  Entitled  **Careers  in  Ra- 
dio" and  "Careers  in  Television'Vare 
available  from:  '   -^^.^^  \  \- 

National  Association  of  Broadcasters,- 1771  N 
St.  NW.,  Washington,  AC.  20036.  \  y.  * 

For  information  about  colle^ges 
and  universities  that  offer  programs 
or  course  work  in  broadcasting,  con- 
^tact:  fl    V  '  .  , 

Executive  Secretary,  Broadcast  Education  As- 
sociation, National  Association  of  Broad- 
-^^casters,  1771  "N  St.  NW.,  Washington, 
/D.C  20036/ 


For  information  oft  careers  in  p\^b- 
lic  radio  and  television  br(;^dcasting, 
write  to:  < 

Corporation  ^r  Public  Broadcasting,  1111 
16th  St.  NW„  Washington,  DC  2003^* 
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OCCUPATIONS  IN.THE 
RAILROAD  INDUSTRY. 


Trains  are  one  of  the  most  efficient 
methods  .of  transporting  large 
^amoqnts  of  freight  over  distances  ex- 
(feeding  several  hundred  miles.  Loco- 
motives can  pull  thousands  of  tons  of 
cargo  using  fewer  employees  and  far 
less  fuel  than  trucks  and  airplanes.  In 
1976,  the  railroads  hauled  1.4  billion 
tons  of  freight,  and  carried  271  mil- 
lion passengers  ^  well.- 


With  531,000  workers  in  1976,  the 
railroads  were  one  of  tfie  Nation's 
largest  employers.  Railroad  workers 
operate  trains,  build  and  repair 
equipment  and  facilities,  provide  ser- 
vices to  customers,  and  collect  and 
account  for  revenue.  In  most  nonpro- 
fessional jobs,  seniority  systems  pre- 
vail— workers  start  at  the  bottom  and 
work  their  way  up. 


Trains  ar«  on*  of  th«  moit  •fficl«nt  m«thod«  of  transporting  largo  amounts  of  froight 


Nature  ancH-ocatlor)  of  the 
^  Industry 

The  railroadJndustry  is  made  up  0^4 
'Mine-h^uP*  ^railroad  companies  that 
transport  freight  and  passengers  and 
switching  and  terminal  companies 
that  provide  line-hatil  raijro^ds  with 
services  at  some  large  stations  ahd 
yards.  . 

About  95  percent  of  all  railroad 
emplpyees  wtirk  for  line-haul  damp a^ 
nies  that  hanqle  about  99  percent  of 
the  industry's  business.  The  remain- 
der work  for  switching  and  terminal 
companies.  Most  railroad  revenue 
and  employment  comes  from  freight. 
Passenger  service  has  declined  sub* 
stantially  in  the  p£^t  30  years,  be- 
cause the  railroads  ^ave  not  been 
able  to  compete  with  the  speed  of  the 
airlines  or  the  convenience  of  private  . 
automojbiles. 

Railroad  workers  are  employed  in 
every  State  except  Hawaii.  Large 
num|3ers  work  at  terminal  points 
where^thq  railroads  have  central^ojf- 
fices,  yards,  and  maintenance  arid  re- 
pair shops.  Chicago,  the  hub  of  the 
Nation's  railroad  network,  has  mor^ 
railroad  employees  than  any  other 
area,  but  many  employees  also  work 
at  the  major  railroad  operations  cen- 
tered near  New  York,  Los  Angeles, 
Philadelphia/ Minneapolis,  Pitts- 
burgh, and  Detroit. 

Railroad  Occupations 

Railroad  workers  can  be  divided 
into  four  main  groups:  Operating 
emplpyees;  station  and  office  work-  . 
ers;  equipment  maintenance  work- 
ers; and  property  maintenance  work-  . 
ers.  I  ■ 

Operating  employees  make  up  al-  ' 
most  one-third  of  all  railroad  work- 
ers. This  group,  includes  locomotive 
engineers,  conductors,  and  brake  op- 
erators. Whether  on  the  rodd  o^  at 
terminals  and  railroad  yards,  they 
work  together  as  traincrews.  Also  in- 
cluded are  switchtenders  who  help 
conductors  and  brake  operators  by 
throwing  track  .^witches  in  railroad 
yairds  and  hosiers 'who  fuel,  check, 
and  deliver  locomotives  from  the  en- 
gine house  to  the  crew. 

One-fourth  of  all  railroacf  workers 
are  station  anU  office  employees  who. 
direct  train  movements  and  handle 
the  railroads*  business  affairs.  PVofes-  * 
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OfMratIng  •mployMS  mak«  up  almost  on«-thlrd  of  all  railroad  worlcars. 


'sionals  such  as  ntanagen,  account- 
antSf^tati^ticians,  and  systems  ana- 
lysts do  administrative  and  planning 
'  wprk.  Clcnrks  keep  records,  prepare 
statistics,  and  handje  business  trans- 
actions such  as  collecting  bills  and 
adjusting  claims.  Agents  manage  the 
business  affairs^  of  the  railroad  sta- 
tions. Telegraphers  and  telephoners 
!.pass  Oft  instructions  to  traincrews 
and  help  agents  with  clerical  work. 

Morenhan  one-fifth  of  all  railrpad 
employees  ar^  equipment  mainte- 
nance .workers^  who  service  and  re- 
pair locomotives  and  cars.  This 
group  includes  dar  repairers,  machin- 
ists, electrical  workers,  sheet-metal 
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workers,  bpilermakers,  and  black- 
smiths:''"^ :  * 

Property  maintenance  workers  f 
who  make  up  about  one-sixth  of  all 
railroad  employ^e^;  build  and  repair 
tracks,  tunnels,  signals,  and  oth^r 
railrpad  property.  Track  workers  re- 
pair tracks  and  roadbeds^ridge  and 
building  workers  construct  and  re- 
A>air  bridges,  tunnels,  and  other  struc- 
Htures  along  the  right-of-way.  Signal 
workers  install  and  service  the  rail- 
roads* vast  network  of  signals,  in- 
cluding highway-crossing  protection 
devices. 

'The  accompanying  chart  shows 
the  1976  distributii»^^f  railroad  em- 
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f^gftj^ment  among  the  four  occupa- 
tiona4  groups.  Detailed  information 
about  some  occupations  within  these 
groups  is  giver)  elsewhere  in  the 
Handbook: -  , 

v.,   Training,  Other  QuallflcatlanSt 

Most  beg1nriing.:xailroad  workers 
are  trained  on  the  joB  fey  expgrjenced 
employees.  Training  for  somejdffico  . 
and  maintenance  jobs  is  available  in 
high  schools  and  vocational  schools. 
Universities  and  technical  schools  of- 
fer courses  in  accounting,  engineer- 
ing, traffic  management,  tranjsporta- 
tion,  and  other  subjects  that  are 
valuable  to  professional  and  techni- 
cal workers.  *      .  - 

New  employees  in  some  occupa- 
tions, especially  those  in  operating 
service  jobs  such  as  locomotive  engi- 
neer, start  as  "exti'a  board"  workers. 
They  substitute  for  regular  workers 
who  are  on  vacation,  ill,  or  absent  for 
other  reasons.  They  also  may  be 
called  when  railroad  traffic  increases 
temporarily  or  seasonally. 

Extra  board  workers  with  enough 
a^Piority  move  to  regular  assign-^- 
ments  as  they  become  available.  The 
length  of  time  a  new  worker  spends 
on  the  extra  board  varies  according  < 
to  thie  number  of  available  openings. 
Some  workers  do  not  receive  regular 
assignments  for  many  years. 

Beginners  in  shop  trades  usually 
are  high  school  graduates  with  no 
previous  experience,  although  some 
shop  laborers  and  helpers  are  pro- 
nioted  to  the  trades.' ShopWorkers 
serve  apprenticeships  that  last  3  to.4\ 
)(ears,  depending  on  how  much  previ- 
ous work  experience  the  apprentice 
has. 

Most  applicants  for  railroad  jobs 
must  .pass  physical  examinations. 
Those  interested  in  traincrew  jobs 
need  excellent  hearing  and  eyesight. 
Color-blind  persons  are  not  hired  as 
locomotive  engineers  or  brake  op- 
erators or  for  any  other  jobs  that  in- 
volve interpreting  railroad  signals. 

Railroad  workers  are  promoted  on 
the  basis  of  seniority  and  ability.  Job 
openings  are  posted  on  bulletin 
boards  and  workers  may  bid  for 
them.  The  worker  who  is  highest  on 
the  seniority  list  usually  gets  the  job. 
To  be  promoted,  however,  workers 
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Two  out  of  every  five  railroad  employees  in  1^76 
maintained  property 'or  equipment  . 


operating  employejss 


Station  and 
office  employees 


Source:  inlcfslit*  Comm«re«  CommlMlon 


Property  maintenance 
workers 


Equipment  maintenance 
workers 


mav  have  to  qualify  by  passing  writ- 
ten, oral,  and  practical  tests.  Ad- 
vancement in  train  and  engine  jobs  is 
along  established  lines.  All  conduc- 
tors, for  example,  are  chosen  from 
qualified  brake  operators. 

Besides  determining  advancement 
procedures,  seniority^  also  gives 
workers  some  choice  of  working  con- 
ditions. A  telegrapher,  for  instance, 
may  have  to  work  several  years  on 
the  night  shift  at  out-of-the-way  loca- 
tions before^finally  getting  a  day  shift 
assignipent  near  home. 


Employment  Outlook 


/ 


The  long-run  decline  in  railroad 
employment  is  expected  to  continue 
through  the  mid-1980's,  but  at  a  de- 
creasing rate.  Nevertheless,  thou- 
sands of  job  opportunities  will  devel- 


op each  year  as  the  industry  replaces 
some  experienced  workers  who  re- 
'  tire,  die,  or  transfer  to  other  fields  of 
work. 

Despite  an  expected  increase  in 
freight  traffic,  railroad  employment 
will  decline  as  technical  innovations, 
increase  worker  productivity.  For  ex- 
ample, as  automatic  classification 
systems  are  installed  in  more  yards, 
fewer  yard  workers  will  i^e  needed  to 
assemble  and  disassemble  trains.  The 
installation  of  wayside  scanners, 
which  identify  cars  electronically,, 
will  rdBuce  the  need  for  clerical 
workere.  ^ 

Most  people  working  in  passenger 
service  may  eventually  work  for  AM- 
TRAK,  the  National  Railroad  Pas- 
senger Corporation,  created  in  1971 
to  revive  train  passenger  service. 


Earnings  and  Woricing 
Conditions 

Noi^supervisory  railroad  employ- 
ees averaged  $6.88  an  hour,  in  1976, 
about  two-fifths  higher  than  the  aver- 
age for  all  nonsupervisory  workers  in 
private  industry,  except  farming. 
Earnings  'of  railroad  Workers  vary 
widely,  however,  depending  on  the 
occupation.  For  example,  in  1976  av- 
erage hourly  earnings  for  locomotive 
engineers  in  passenger  service  were 
$12.71;  for  freight  service  brake  op- 
erators $7.9fr|  for  railway  clerks, 
$6.39;  and  for  track  gang  members, 
$5.89.  Regional  wage  differences  are 
much  less  in  railroading  than  in  other 
industries  because  of  nationally  ne- 
gotiated labor  contracts.         .  ' 

Most  railroad  employees  work  a  5- 
day,  40-hour  week,  and  receive  pre-  , 
mium  pay  for  overtime.  However, 
operating  employees  often  work 
nights,  weekends,  and  holidays.  Ex- 
tra board  workers  may  be  called  to 
duty  on  short  notice  and  at  any  time. 
Bridge  and  building  workers,  signal 
installers,  and  track  workers  may 
work  away  from  home  for  days, at  a 
time. 

Sources  of  Additional 
|n^rmat[on 


Adc^ional"  infoTmaction^  about 
occupations  'ut  i|ie  railroad  industry 
may  be  obtains  from  local  railroad 
oj^ces.  For  general  information 
about  the  industry,  write  to: 

Association  of  American  Railroads,  American 
Railroads  Building,  1920  L  St.  NW., 
Washington,  D.C.  20036. 
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OCCUPATIONS  IN  THE 
TELEPHONE  INDUSTRY 


Just  about  everyone  has  a  tele- 
phone.  Ma^iy  households  h^ye  two  qt 
more,  and  large  busines^s  and  or- 
'  gantzations  have  hundreds.  Some 
people  have  telephones  in  their  cars 
and  on  their  boats.  A  few  even  hrfye 
portable  telephones  that  they  carrji 
with  them  like  briefcase^.  There  also 
are  thousands  of  public  telephones 
on  street  corners  and  in  airports,  res-j 
taurants,  and  stores.  Altogether, 
more  than  155  million  telephone^ 
were  in  use  in  the  United  States  in 
1976,  and  people  made  over  600  mil- 
lion local  and  long>distance  calls  ev- 
ery day. 

To  provide  all  this  service,  tele- 
phone companies  employed  approxi- 
mately 9^0,000  persons  in  1976. 
Most  Worked  in  telephone  craft 
occupations,  in  clerical  occupations^ 
pr  as  telephone  ^operators. 
«  The  telephone  industry  offers 
steady,  year-round  employment  in 
jobs  requiring  a  variety  of  skills  and 
training.  Most  require  a  high  school 
education;  some  can  be  learn^  oh 
the  job.  Many  require  particular 
skills  that  may  take  several  years  of 
experience,  iniiddition  to  9  months 
of  training,  to  learn  completely: 

Telephone  jobs  a^re  found  in  al- 
most every  community,  but  most 
telephone  employees  work  in  cities 
that  have  large  concentrations  of  in- 
dustrial and  business  establishments. 
The  nerve  center  of  every  local  tele- 
phone system  is  th^  central  office 
that  contains  the  switching  equip- 
ment through  which  oite  telephone 
may  be  connected  with  any  other 
telephone.  When  a  call  is  made,  the 
signals  travel  from  the  caller's  tele- 
phone through  wires  and  cables  to 
the  cable  vault  in  the  central  office. 
Here  thousands  of  pairs  of  wires,  in- 
cluding a  pair  for  the  caller's  tele- 
phone, fan  out  to  a  distributing  frame 
where  each  pair  is  attached  to 

738 


switching  equipment.  As  the  number 
is  dialed,  electromechanical  and 
electronic  switching  equipment 
make  the/  connection  automatically, 
and,  in  seK:pnds,  the  caller  hears  the 
telephone\inging.  Only  in:  a  few  re- 
maining switchboards  and  in  unusual ' 
situations  does  an  oper^or  make  the 
connection.* 

'  Because  some  customers  make 
and  receive  more  calls  than  a  single 
telephone  line  can  handle,  a  system 
somewhat  similar  to  a  miniature  cen- 
tral office  may  be  installed  on  the 
customer's  premises.  This  system  is: 
the  private  branch  exchange  (PBX), 
usually  fo'urfU  in  office  buildings,  ho- 
tels, department  stores,  and  other 
business  firms.     :  I  M 

Another  type  oKervice  for  busi- 
nesses is  called  CENTREX,  in  which 
^nbpming  calls  can  be  dialed  to  any 
extension  witjiout  an  operator's  as-, 
sistance^  and  outgoing  and  interof- 
fice calls  can  be  dialed  by  the  exten- 
sion users.  This  equipment  can  be 


located  either  on  telephone  company 
^premises  or  on  the  customer's  prem- 
ises. CENTREX  has  replaced  PBX  in 
popularity,  among  business  and  in- 
dustrial users  that  handle  a  very  large 
volume  of  calls.  However,  PBX  is  still 
more  popular  with  smaller  users. 

Other  communications  services 
pr6vided  by  telephone  companies  in- 
clude cpnference  equipment  in- 
stalled at  a  PBX  to  permit  conversa- 
tions among  several  telephone  users 
simultaneously;  mobile  radio-tele- 
phones in  automobiles,  boats,  air- 
planes, and  trains;  and  telephones 
•  eqi^ipped  to  '^nswe.r  calls' automati- 
cally; and  to  give  aod  take  messages 
by  [recordings.  *^  /  - 

Besides  providing  telephones  and 
switching  equipment,  /  telephone 
compajiies  build  and  maintain  most 
of  the  vast  netwprk  of  cables  and 
radio-relay  systems  needed  foii  com- 
munications services,  including  those 
that  join  th^thousands/oif  bfpadcasi- 
ing  stations  around  the  country, 
^^^ipse  services  are  leased  to  networks 
and  their  affiliated  stations.  Tele- 
phone companiies  also  lease  data  and 
private  wire  services  to  business  and 
government' offices. 

The  Bell  System  owns  more  than  4 
out  of  5  of  the  Nation's  telephones. 
Independent  telephone  companies 
own  the  remainder.  There,  are ,  ap- 
proximately 1,600  independent  tele- 
phone companies  in  the  United 


Telephone  craft  workers  and  operators  made  up 
more  than  one-half  of  all  worke/s  employed  in.  the 
industry  in  1976 


Managerial  and 
professional  workers 

Business  and 
sales  workers 


Telephone 
operators 


Construction, 
m&tallatiorH. 
andv  rhalntenance 
workers 


Sourca:  Amarlcan  Telaphono  and  Telagraph 


74  6* 


ERIC 


OCCUPATIONS  IN  THE  TELEPHONE  INDUSTRY 


39 


States.  GeneraKTelephone  and  Elec- 
tronics Corp.,.  United  Utilities,  Inc.,^ 
and  Continental  Telephone  Corp., 
service  about  %  out  of  every  3  tele- 
phones owned  by,  independent  com- 
panies. ^  fC 

Telephone  Occupations 

Although  the  telephone  industry 
requires  wprk^i^  iri  i^any  different 
€>ccupations,  telephone  ccaft  workers 
and  bi^erators  make  up  more  than 
one-half  of  all  workers.  (See  accom- 
panying chart.) 

Telephone  craft  workers, install, 
repair,  and.  maintain  telephones,  ca- 
bles, switching  equipmen^,  and  mes- 
sage accounting  systems. /Thes 
woflc^rs  can  be  grouped  by  the  typ< 
of  work  they  perform.  Constwiction 
workere  plac^,  spJice,  and  maintain 
telephdriie  wires  and  cables;  installers 

'and  repaii%rs  place,  maintain,  and  re^ 
pair  telephones  and  private  branch 

V  exchanges  (PBX)  in  homes  arid  offic- 
es "a^d  other  places  of  business;  ^nd 
central  office  craft  workers  test, 

'  maintain,  and. repair  equipment  in 
central  offices.  ^, 

Operators,  make  telephone  con- 
nections; assist  customers  in  special- 
ized services,  such  as  reverse-charge 
calls;  and  provide  information.  De- 
tailed discussions  of  telephone  craft 
occupations  and  telephone  and'PBX 
operators,  are  presented  elsewhere  in 
the  Handbook.  ^ 

,  More  than  6ne-fifth  of  all  tele- 
phone industry  employees\are  cleri- 
cal workers.  They  include  stehogra- 
phers,  typists,  Bookkeepers,  office 

^  machine  and  cpmputer  operators, 
keypunchoperators,  cashiers,  recep- 
tionists, file  clerks,  sWCtJtlnting  and 
auditing  clerks,  a|id  payroll  clerks. 
Clerical  workers  keep  records  of  ser- 
vices, make  up  and  send  bills  cus- 
tomers, and  prepare  statistical  and 
other  reptorts. 

About  one-tenth  of  the  industry's 
employees  are  professional  workers. 
Many  of  these  are  scientific  and  tech- 

^  nical  personheTsbcfe  as  engineers  and 
drafters.  Engineers  plan  cable  and 
micrdwave  rodfes,  central  qffice  and 
PBX  equipn(ent  installations,  new 
buildings,  and  liie-expan^ion  of  exist- 
ing structures,  and  solye  ^ther  engi- 
neering problems.- 


Triffio  operator  usns  computnr  terminal  to  con^plntn  cuttoni«r's  call. 


Some  engineers  also  (engage  in  re- 
search arid  develo'i^ment  of  new 
equipment,  and  persons  with  *engi- 
neering  backgrounds  oft^n  advance  ' 
to  fill  top  managerial  and  administra- 
tive positons.  Other  professional  and 
'  technical  workers  are  accountantsr 
peftonnel  and  labor  relations  work- 
^TSy  public  relations  specialists  and 
publicity  writers,  computer  systems 
analysts,  computer  "programmers, 
and  lawyej" 

About^l  in  of  the  indus- 

try*s  employees'^J  a  business  and- 
sales  representative.  Tfiese  employ- 
ees sell  new  communications  services* 
and  directory  advertising  and  handle 
requests  for  installing  oi^  disconti«iu- 
ing  telephone  service.  * 

About  3  percent  of  the  industry's 
workers  {naintairi- buildings,  offices, 
and  warehouses;  operate  and  service 
motor  vehicles;  and  do  other  mainte- 


nance  jobs  in  oTfices  and  plants. 
Skilled  maintenance  wqrk^fs  include 
stationary  engineers,  carpenters, 
painters'^  electricians,  and  plumbers. 
Other  workers  employed  "by  the  tel- 
phone  industry  are  janitors,  porters, 
and  guards. 

Employment  Outlook 

Telephone  industry  employment  is 
,  expected  to  increase  about  as  fast  as 
the  average  for  all  industries  through 
the  mid-l980*s.  In  addition  to  the 
jobs  from  employment  growth,  ^ens 
of  thousands  df  openings  will  arise 
each « year  because  of  ^  the.  need  to 
replace  experi^ced  workerS  whb  re- 
tire, die,  or  leave  their  jobs  for  ot^tr 
reasons.         -  ^ 

Employment  will  '^row  primarily 
becaiiie.  higher  incomes  and  a  larger 
and  more  mobile^po^ulgtion  will  in- 
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crease  the  use  of  telephone  service. 
Greater  demand  for  transmission  of 
,  computer-processed  data  and  other 
information  via  telephone  company 
lines  also  will  stimulate  employipent 
growth.  Ldborsflfying  innovations, 
however,  will  keep^ernployment  from 

^  growing  as  rapidly  as  telephone  ser- 
vice. ' 

Employment  of  telefUione  operas- 
tors  is  expected  to  decline.  As  the 
number  of  telephone  companies 
charging  customers  for  directory  as- 
sistance calls  increases;  more  people 
will  dial  numbers  directly  and  use 
telephone  directories*^  to  locate  need- 
ed huml^ers,  thus  reducing :the  need 
for  operators.  Also,  improved  switch- 
ing equipment  will  allow  more  calls 
to  be  connected  without  an  opera- 

-  tor^s  assistance,  and  more  advanced 
billing  systems  will  automatically  re- 
lay billing  information  to  computer- 
ized /lies  that  are  used  in  preparing 
customer's  billing  statements.  Tech- 
nological innovations  will  restrict 
employment  groiwth  in  some  skilled 
crafts.  For  example,  mechanical  im- 
pro>vements,  such  as  pole-lifting 
equipment  and  earth-borinft^  tools, 
have  limited  the  employment  of  line 
installers  by  increasing  their  efficien- 
cy. 

New  technology,  however,  is  ex- 
pected to  increase  the  demand  for , 
engineering  and  technical  personnel, 
especially  electrical  and  electronic 
engineers  and  technicians,  computer 
programmers,  an^«^ystems  analysts. 
Employrnent  in  administrative  and 
sales,  occupations  wil^  ri^e  as  tele^'' 
phond  business  ipcrea^es./ 

Earnings  and  Working 
.  .  ^  Conditions 

Vfn  1976,  earnings  for  nonsupervi- 
^^ory  telephone  employees  averaged 
$6.46  an  hour.  In  comparison,  non;-  . 
supervisory  workers  in-all  private  in- 
'  *dustries,  -except  farming,  averaged 
$4.87^n  hour.  '  ^. 

In  late  1975,  basic  rates  ranged 
from  an  average  of  $3.75  an  hour  for 
telephone  operator  trainees^  to 
$1^76  for  professional  and  semipro- 
fessiopal  woQ'kers  other  than  drafters. 
A  teleplrone  employee  usually 
« starts  at  the  minimum  wage  for  the 
particular,  job.  Advancement  from 
the  starting  rate  to  the  maximum  rate 


generally  takes  5  years,  but  operators 
and^clerical  employees  of  some  com- 
panies may  reach  the  maximunH^  rate 
in  4  years.  *  . 

More  than  tvyo-thirds  of  the  work- 
ers in  the  industry;  mainly  telephone 
operators ,  and  craft  workers,  are 
members  of  labor  unions.  The  t\^o 
principal  unions  representing  work- 
ers in  the  telephone  industry  are  the 
Communications  Workers  of^  Amer- 
ica and  the  Internaticmal  ^Brother- 
hood of  Electrical  Workers,  but 
raany  other  employees  are'rnembers 
of  the  15  independent  unions  that 
form  the  Telecommunications  Inter- 
national Union. 
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^  Union  c(Aitracts  govern  wage- 
rates,  wage  increases,  and  the 
c^mount  of  time  required  to  advance 
from  one  step  to  the  next  for  most 
telephone  w.^rkers^  The.  contracts 
al$o  0^11 /or  extra  pay  for  wopk  be- 
nd the  normal  8  hours  a  day,  or  5 
9ays  a  week,  and  for  all  Sunday  and 
lid'ay  work.'  Most  contracts  pro- 
vide a  pay  differencial  for  night  work. . 

Overtime  work  sometimes  is  re- 
qui^^,  jsspecially  during  emerge 
cies,  such  as  floods,  hurricanes 
bad  storms.  During  an  "emergency 
call-out,'-  which  is  a  short-notice*^re- 
quest.to  report  for  work  during  non- 
scheduled,  hours,  workers  are  guar- 
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_  ■    .  1    '  _»  

Although  employment  iq.  the  telephone  industry  wHi^ 
fluctuate  due  to  economic  cycles,  moderate  long-term 
.  growth  Is  expect^ 


Wage  and  salary  workers  in  telephone  communicalion.  1950-76  and  ^ 
projected  1985  • 


Sourc*:'Buraau  o'  ^abor  Statistic! 


anteed»a  minimum 'per^  of  pay  at  tracts  provide  for  a  I -week 'vacation 
;,the  basic  hourly  rate'.  Travel  time  be-  .  beginning  with  6  months  of  service;  2 

tween  job^  is  counted  as  worktime  weeks  for  I  to  7  years;  3  weeks  for  8 

for  craft  workers  under  some  con-  to  15  years;  4  weeks  for  16  to -24 

tracts.  years;  and  5  weeks  for  25  years  and 

If'aid  vacations  are  granted  accoYd-  over.  Depending  on  locality,  holidays 

ing  to  length  of  service.  Usually,  con-  range  from  9  to  I  I  days  a  year.  Most 


telephone  workers  are  covered  by 
paid  sick  leave  plailfc  and  group  insur- 
ance which  usually,provide  sickness, 
accident,  and  death  benefits  and  re- 
tirement and  disability  pensions. 

The  telephony  industry  has  one  of 
the  best  safety  records  irt  American 
industry.  The  number  of  disabling 
injuries  has  been  well  below  the  aver-  * 
age.  "  . 

Sources  of  Additional 
information 

More  details  about  employment 
opportunities  are  available  from  the 
telephone  company  iq  your  co^ylmu^ 
nity  or  local  office?  of  the  unions  thm 
represent  telep*hbne  workers.  If  no 
local  union  is  listed  in  the  telephone 
directory,  write  to: 

Telecommunications  lnternati6nal<^lJnion, 
P.O.  Box  5462,  Hamden,x:onn,  06518. ; 

International  Brotherhood  of  Elegtric^l  Work- 
ers, 1200  15th  St."  NWm  Washington,  I>.C. 
20005. 

United  Slates  Independent  Telephone  Associ. 
•    ation,  1801  K  St.  NW., Suite  1201,  Wash- 
ington, D.C.  20006.  o 


OCCUPATIONS  IN  THE 
TRUCKING  INDUSTRY 


In  1976,  the  trucking  industry  ern- 
ployed  approximately  1.2  million' 
workers-.-more  than  the  rival  rail, 
^air,  and  pipeline  transportation  in- 
dustries combined.  It  is  a  major  em- 
ployer bf  persons  not  planning  to  kt- 


Trucking  companies  vary  widely  in 
size.  Almost  half  of  the  industry's 
wcH-kers  are  employed  by  less  than  TO 
percent  of  the  companies.  But  a  large 
proportion  of  companies  are  small, 
particularly' those  which  serve  a  sin- 


tend  cd\\ege,  since  nearly  90  percent    Rle  city.  Many  companies  are  owner-  * 
of  its  employees  ire  freight  handlers  '^  oberated,  and  the  owner  does  the 
drivers,  truck^  maintenance  person- 
nel. Or,  clerrcal  workers^pccupa 
tions  which  only  require  a  ^-^^ 
school  education. 


high 


dfi^ng."      ^  / 

TnJckirig  industry  employees  work 
jn  cities' and'towns  of  all  sizes  and^i«i| 
distributed  mugh  the  same  as 
N'sition's  p>opulation.  / 

X)ccupation8  in  the  Industry 

About  Totir-fifths  of  all  trucking 
industry  employees  have  blue-cdjlar 
jobs,  including  about  62J),000 
truckdrivers.  Other  large  blue-collar 
occupations  are  material  handlers, 
mechanics,  washers  and  lubricators, 

w  ...Mwiv...   *  -  i^.w     Sind  supervisors.  Most  white-collar 

vid^  both  types  of  service.  Some  ,  employees  are  ^lerical  workers,  such 
finns  operate  one. type  of  truck  arid  as  secretaries  and  rate  clerks,  and 
specialize.in  one  typeof  product.  For 
example,  they  may  tarry  steel  rods 
on  flat  trailers  Or  grain  in  open  top 
vans.  In  addition,  trucking  compa- 
nies may  operate  as  either  contract 
.or|gommon  carriers.  Contract  carri- 
erUaul  commodities  of  one  or  a  few 
shippers  exclusively;  comrnon  carri- 
ers offef  transporta^on  services  to. 
'businesses  in '  gcfnerai. 


Nature  and  Location  of  the 
•  Industry  . 

The  trucking  industry  i^  made  up 
of  companies  that  sell  transportation 
and  storage  services.  Although  many 
trucking  companies  serve  only  a  sirt- 
gle  city  and^its  suburbs,  and  others 
c^rry  goods  only  between  distant 
cities,"  most  large  trucking  firms  pro- 


administrative  personnel,  such  as  ter- 
mjhal'madlbgers  ahd  accountants. 
^The  duties  and  training  require- 
ments of  some  of  these  occupations 
are'Viescribed  briefly  in  thfe^foUo^ng 
sections.     '  "     *      '  . 

r 

Truckdriving  Occupations.  More  than 
half  of  the  industry's  employees  are 
drivers.  ' ^Long-distance  truckdrivers 


(D.O.T.  904.883)  spend  nearly  all 
their  working  hours  driving  large 
trucks  or  tractor  trailers  between  ter- 
'minals^Some  drivers  load  and  unload 
their<micks,  but  theiis^ial  practice  is 
to  have  other  employees  do  this 
work.  Local  truckdrivers  (D.O.T. 
,906.883)  operate  trucks  ov^r  short^ 
distances,  usually  within  one  city  and 
its  suburbs.  They  piclc  up  eoods  from, 
and  deliver  goods  to,  trucking  termi- 
nals, businesses,  and  homes  in,  the 
area.         ^      "  . 

Clerical  Occupations.  About  1  out  of 
^ery  8  of  the  industry  's  employees  is 
a  clerical  worker.  Many  have  general 
clerical  jobs,  such  as  secretary  or 
clerk-typist,  which  are  common  to  all 
industries.  Others  have  specialized  • 
jobs.    ,For     example,  dispatchers 
(D^QJ.   919,168)   coordinate  the 
movement  of  trucks. and  freight  into\- 
,.and  out  of  terminals;  make  up  loads/ 
fof"  specific  destinations;  assign  driv- 
ers and  develop  delivery  schedules; . 
handle  customers'  requests  for  pick-  ' 
up  of  freight,  aijd, provide  infqrma-  - 
tion  on  deliveries.  Claims  adjusters  ^ 
(D.O.T.  241.368)  handle  claims  for 
freight  lost  or  damaged  during  tran- 
sit. Manifest  clerks  (D.O.T.  222.488) 
prepare  forms  that  list  details  of 
freight  shipments.  Parts-order  clerks 
(D.O.T.  223.387)  supply  mechanics 
with  replacement  parts  for  trucks; 
they  also  take  care  of  most  of  the 


R«t«i  clerk  calculates  the  cost  for  shlpping 
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clerical  duties  n^eeded  to  rKaintain  a 
tjuck  repair  shpp.  ^ 

Administrative  Jlnd  Related  Occupa- 
tions, More  than,  1  out  of  15  employ^ 
ees<is  an  administrator. >Top  execu- 
tives manage  companies  aBd  make 
polioy  decisions. vMiddle  managers 
supervise  the  iu!le ration  of  individual 
dejpartmenk,  t^roiinals,  or  warehous- 
es. A  small  number  of  accountants 
and  lawyers  are  ejnployed  by  these 
companies.  The  industry  also  em> 
ploys  sales  Representatives  to  solicit 
freight  business.  . 

.  .  r 

Material'     Handling  Occupations. 
."About  1  out  of  12  employees  moves 
.  freight  into  and  oul^^  trucks  arid 


warehouses.  Much  of  this  work  is 
done  by  material  handlers '(D.O.T . 
92^^7)  who  work  in  groups  of 
thre^r  fourvvinder  the  direction  of  a 
dock  supervisor  or  gang  leader.  Ma- 
terial handlers  load  and  unload 
freight  with  the  aid  of  handtrucks, 
conveyors,  and  other  devices.  Heavy 
items  are  moved  by  power  truck  op- 
erators ('D.O.T.  922.883)^  and  crane 
operators  (D.O.T-  92  i  .280).  (Sang 
leaders  determine  the  order  in  which 
it^s  will  bjc  loaded,  so  that  th&  car- 
go is  balanced ^^pd  items  to  l?e  un- 
loaded first  are  near  the  truck's  door. 
Truckdrivers'  helpers  (D.O.T. 
905.887)  travel  with  driver^  rtb  un- 
load and  pick  up  freight.  OccasidnaU 
ly,  tielpers  may  do  relief  driving^ 


Truck     Maintenance  Occupations. 
About  1  oiit  of  every  20  employees 
takes  care  of  the  trupks.  Truck  me- 
chanises (D.O.T.  620.28  1)  keep 
trucks  andytrailers  in  good  running 
conditioi^/Iuch  time  is  spent  in  pre- 
ventive maintenance  to  assure  safe 
op?  rat  ion,,  to  check  wear  and  dam- 
age to  parts,  and  to  reduce  br^k^ 
downs.  When  breakdowns  do  occur,- 
these  workers  determine  the  cause  ^ 
and  make  the  necessary  repairs.' 
Truck  mechanic  helpers  (D.O.T. 
620.884)  and  apprentices  assist  ^x- \ 
perienced  mechanics  in  inspection 
and  repair  work.  Truct  lubricators  ^ 
and  washers  (D.O.T.  915.887  and 
919.887)  clean,  lubricate,  and  cefueK 
trucks,  change  tires,  and  do  other 
routine,  maintenance.  ' 


erJc 


'  •  MliCh^  of  tli#  tnick  mtchtlfilc's pmm  is  spent  in  prsvontive  mf  intsnsndli. 


Training,  Other  Qualifications, 
and  Advancement 

'Workers  in'  bUie-coJIar  occupa- 
tions usually  are  hired  at  the  un- 
skilled level, (  as 'material  handlers, 
truckdrivers'  helpers,  lubricators, 
and  >v£^hers.  No  formal  training  is 
requirbd  for  these  jobs,  but  many  em- 
ployers pfefer  high  school  graduates. 
Applicants  must  be  in  good  physical 
condition.  New  ^employe.es  work  un- 
der the  guidance  of  experienced 
workers  and  supervisors  while  learn- 
ing their  ijobs;  this  usually  takes  no  . 
more  than  a  few  week^  As  vacancies 
occur,  wor^er%,^dvance  to  more 
.-^kilfe<t^a^-eollar  jobs,  such  as  poAv- 
"er'tri^ck  operator  and  truckdriyer. 
The  ability  to  do  the  job  and  lengthy 
of  service, with  the  firm  are  the^pri- 
,  mary  qualifications  for  piiomotion. 
Materiar  handlers  who  demonstrate 
supervisory  ability  can  become  g^ng 
leaders  or  dock  supervisors.  ' 

■^Qualifications  '  for  tp&ckdriyyfg 
jobs  vary  and  depend,  on  inaiV^aUal 
employers,  the  type  of  truck,  and 
p^her  factors.  In  most  States,  drivers 
;nust  have  a  chauffeur's  liqense, 
which  i^  af^co|grnercial  driving  permit 
obtained  from  State  hiotor  vehifcle 
, departments:  The  U.S*.  Department 
of  Transportation  establishes  mini*- 
mum  qualifications  fpr'driyers  who 
transport  goods  between  ,  States, 
Thdymust  be  at  J^ast  21  years  old,  be 
'able-.bo^ied,  have  good  hearing,  and 
have  at  least  2t)/40  vision  with  or 
without  glasses.  However,  m'any 
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firms  will  not  hire  long41istance  driv- 
ers under  25  years       age.  Drivers 
also  must  be  able  tqTre^d,  S£^k,  and 
write  English  Wfw  ,  ehougtBmreom- 
'  plete  required  peports,  DrivSssnust 
have  gCKxI  driving  records.    ^  , 
People^nterested  in  prof^ionail 
•  driving  should  take  the  driver-train- 

'  ing  courses  Y^^ered '  by  many  highS 
schools,  A  cpiirs^  in  automt)tive  me- 
chanics also  is  helpfuH  Private  truclc^ 
driving  training  schools  offer  another 
opportunity  tp>  prepare  ,  for  a  driving 
job;  however,  completion  of  such*  a. 
course  does  not  assure  employment 
'  as  a  driver. 

Most  truck  mechanics  learn  their 
skills  informally  on  the  job  as  helpers, 
to  .experienced  mechanics.  Others 
complete  formal  apprenticeship  pnro- 
grams  that  generaU^4€ist  4  years  and 
Jnclude  on-the-jobrtiraining  and  relat- 

.  ed  cla^room  instVuction.  Unslcilled' 
workers,  siich  as  lubricators  and 
washers,  fi:pquently  are  promoted  to 
jobs  as  helpers  an(i  apprentices^ 
However,  fnany^  firms  will  hire  inex- 
perienced people,  especially  those  . 
^who  have  comfpleted  courses  in  auto- 
motive mechanics,  for- helper  or  ap- 
prentice jobs. 

Completion  of  commercial  courses 
in  high  school  or  in  a  private^business 
school  is  ju^u^lly  adequate  for  entry, 
into  general  clerical  occupatiohs 
suc^^^  secretary  or  typist.  Addition- 
al on-th^o,b  training  is  needed  for 
specialized  clerical  occi/pations^s^p^ 
as  clain^s  adjuster. 

Generally^  .no  specialized  educa- 
tion is  needed  for  dispatcher  Jobs.- 
Openings  are  filled  by  .truckdrivers, 
claims  adjusters,  or  other  wo^rker^ 
who  know -th^  company's  opera«=" 
ttons  and  are  familiar  with  State  and 
Federal  driving  regulations?  Candi- 

.  dates  itiay  improvfe  th^  qualifica- 
tions by  t^fking  co^l^ge  or  technical 
school  courses  in  transportation. 

i^dministrative  and  sales  positions 
frequently  are  filled  by  college 
graduates  who  have  majored  in  busi- 
ness a(fministration,  marketing,  ac- 
counting, 'industrial  relations,  or 
transportation^  Some  companies 
have  management  training  programs' 
for  college  graduates  in  which  train- 

"  ees  work  for  brief  periods  in  various 

.  ^departments  to  get  a  broad  ilnder- 
standing  of  trucking  operations  be- 

'  fore  they  ^re  assigned  to  a  particular  , 


Substantial  long-term  employment  growth  Is  expect 
in  jhe  trucking  industry,  aJlhough  declines  may  occur 
during  economic  downturns  - 

Wage  and  salary  employees  in  trucking  and  trucking  terminals, 
1964-76  and  projected  1985         \  ,  , 

Employees  ,1.400 
(in  thousands) 
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department.  High  school  graduates 
may  be  promoted  to  administrative, 
and  sales  positions, 

«^  \     Employment  Ouuook 

Employment  in^the  trucking  indjjyg^- 
try  is  e>fpected  to  grow  about ^Ss"fast 
as  the  average  for ylall  industries 
through  the  mid-198fO's.  In  addition 
to  the  large  number  of  job  openings 
created  by  emplgyment  growth, 
thousands  m&re,will  arise  as  experi- 
enced workers  retire,  die,  or  transfer 
to  other  fields.  The  mimber  of  jobs 
may  vary  from  }^ear  to^ear,^  however, 
because  the  amtfiMSof  freight  fluctu- 
ates with  ups  atfd  downs  in  the  econ- 
omy. -  ^  ^  • 

Trucks  carry  virtually-  all  freight 
for  Ipcal  distribujtion  and  a  great  deal 
of  freight  between  distant  cities.  As 
the  volume  of  freight  increases  with 
the  Nation's  economic  growth,  em- 
ployment in  cthe  trucking  industry 
.will  rise.  More  employees  also  will  be 
needed  to  serve,  the  many  factories, 
warehouses,  stores,  and  hj^pes  being 
built  where  railroad  transportation  is 
not  available. 

Employment  will  not  increase  as 
fast  as  the  demand  for  trucking  sen- 
vices  because  technological  develops 
ments  will  increase  output  per  work- 
el*.  For  example,  more  efficient 

111  •  • 

freight-handlmg  methods-^stich  as' 
conveyors  and  draglines  to  .nft)ve 
freight  isl  and  out  of  terminals  anci 


warehouses — will  increase  the  effi- 
ciency of  material  handlers.  Larger 
trucks  sfs  well  as  more  efficient  pack- 
aging techniques  will  arllew 
truckdrive^  to  carry  more  cargo. 


rnings  and  Working 
Conditions 


In  1976,  nonsupervisory  workers* 
'in  i{he  trucking  industry  averaged 
$6:!57  an  hour,  compared  with  $4.87  ^ 
an  hour  for  their  counterparts  in  ^11 : 
prifvate    indiistc^,   except  fanifting..^ 
Earnings  art  relatively  high  '\r\  \)te 
^.trucking   industry,   because  highly 
paid  drivers  represent  a, large  propoi^^ 
tion  of  employment;  many  jOng-diP^ 
'  tande^riVers  earn  mo*»e  than  ^300  a 
week.  ^  ' 

Most  employees  are  paid  an  hourly 
rate  or  a  weekly  o%  monthly  salary. 
However,  truckdrivers  on  the  longer 
runs  generally  <are  paid  oh.  a  -mileage 
basis  \whtle  driving.  For  all  other 
worktime,^  they  are  paid  an  hourly  • 
rate.  .    -  , 

,  Working  conditions  vary  greatly 
among  occupations  in  t(ie  industry. 
While  maneuvering  large  trucks  in 
.  fast-movjrtg  traffic  can  cause  tension, 
more   comfortable   s(Ba^ii(g,   power  * 
'Steering,  and  -  aar-conditione^d  cab's 
have  reduced  pl^ysical  strain.  Long- 
distance-drivers frequently  woi;k  at. 
,  nigixt  and  may  spend  time  'aWay  front 
home;  local  drivers  usually  work  dur-, 
ing  the  day.  Material  handlers^ and 


(XXUR 


IK  THEf TRUCKING  INDUSTRY 


truckdrivers*  helpers  have  strenuous, 
jobs,  although  conveyor  systems  and 
other  freight  handling  ^equipment 
have  reduced  somcvOf  the  heavier 
lifting,  making  the  work  easier  and 
'§afen  Truck  mechanics  and  other 
maintenance  personnel  may  have  to 
work  in  awkwardjor  cramped  posi- 
iioni  whi.le  servicing  vehicles,  and 
'  frequently  get  di^y  because  of  the 
'  grease  and  oil^on  the  trucks.  In  addi- 
tion,tnost  mahitenance  shops  are  hot 
in  summer  and  drafty  in  the  winter. 


'  Mechanics^ ccasionally  make  repairs 
outddbrs  y/hen  a  truck  breaks  down 
on  tbe  Vbad/  y 

Many  large  organizations  oper^e 
around  the  clock  and"* require  some 

'  nVkterial  han^hlig  and  maintenance 
peitonnel  to  work  evenings,  nights, 
a^d  weekends.  ' 

A  large  number  of  trucki^ig  indus- 
try employees  are  members  of  the 
Internationa.1  Brotherhood  of  Team- 
sters, Chauffeurs,  Warehousemen 
and  Helpers  of  America  (Ind). 


,      Sources  of  Addltlorral  :  ^ 
Infoirnfiation  : 

^  'i  For  general  irifornf>ation  ^bout  ca- 
rejpr  opportunities  in  the  trucking  irt'- 
dustry,  via^e  to:  / 

Amen6dn  Truoking  Associations,*  Inc..  1 6 1 6  P 

St.  NW.,  Washington,  D.C.  20036.  ; 
,  Information  about  specific  /jobs 
may  be  a v ana bfe  fr6m<  the.  personnel 
departments^of  local,  trucking  com-r 
panies  or. the  local  office  of  your 
State  employment  service: 


WHOLESALE  AND  RETAIL  TRADE 


Wholesaling  and  retailing  are  the 
final  stages  in  the'^transfer  o£  good? 
.from  producers  to  consumers. 
Whplesalers  assemble  goods  in  Jai-ge 
lots  for  distribution  to  retail  stores, 
industrial  firms,  and  institutions  such 
.  ^s>^chooh  and  ^osVitais.  Retailers 
/-V^ll  goods  directly  to  consumers  in  a^ 
?^1jrtfriety.  of  \yays— in  stores,  by  mail,  or 
^ ''ih'tough  door^b-door  selling.  A  list 
^  tHe  items  sold  by  wl^lesale  and. 
Ktail  businesses^  woul^  include  al- 
npst  eyery  iiem  {Produced  by  indus> 
tfy'^automobile|k,'^crothing,  food,;^. 
fucriiture^'  and  couiitress  others. 
\  In  1976,  about  17'. 7  million  pedple 
(not 'counting  an  estimated  1 .7^  mil- 
^  lion  who  were  self-em plgy^d  person s^ 
.  or  unpaid  famijy  Avorlcersy  worked  in 
Wholesale  and  retail  trade.  The  larg- 
;est  luiiTjfber  of  workers —  13.4  million 
or  ^bout  .  three-roii-rths  "of'thenl—  " 
Were  employed  jn  retail  trade.  The 
majority  o^these  workers^  held  jobs  in 
department  stores,  ^pod  stores,'  and 
restaurant^  and  other  eating  pjaces. 
ft^bout  4,3  ihillion  p^oiJle  worked  in, 
SWhoIesafe  trade.  / 
^  .'Workers  With  a  wide,  range  of  edu- 
^  gation,  training,  and  skills  hold  Jobs- 

*  ii^  wholesale  end  retail  tcade.  As 
r  shown  in  t^  acgofopanying  tabula- 
tion*; almost  3' out' of  5  workers  in  ' 
these  industry  jdivfsions  are  white-  J 
collar  workers  (pri<tfessifbnal,  Iman-'-^ 
>igerial,  clerical,  and  sales).'  Sales 
^wrorkers,"  the  largest  single  group, 

make,  up  more  than*one -fifth  of  total. 

•  induj^nr  employ<merit/ M^nage^rs  ^d 
pjlM^fetors,  the  second^  tar  gelt  ' 
jgtoi^^co nsti til te  nearly,. one-fifth  of 
the  industry's  work  force^  Many  ^ 
managers  and  pro|^rietocs  own  and 
operate  smalf  wholesale.'tiouses  or  re^ . 
tail  outlets  siic^  as  food  stores  and^ 
gas  stations.  Clerical  workers  make*^ 
up^over  one-sixth  oiF  tl^e  Workforce;  ^ 
many'hold  jcjbs  as  p^shie^s,  especially 
irC  suF)ermairke,!s  a'nd  other  fopd^  • 
stores.  Jmportant  blerical  occupa-' 
tions  in  retail  trade  also,inclu'dc  ^^c- 

•■  ..  •  - 


retaries,  typists,  office  machine  op-  B 1  eie-c  o  11  a  r  wo  rjciers  (c  raft  workers, 
orators,,  bookkeepers,  aitd  ^p^ratives,  and  laborers)  constitute 
accounting-^jlerks.  Large  numfiers  of  ,  nearly  .Qne-fourth' of -rthe  industry*^ 
shipping  and  receiving  clerks  work  in  jobholders.  Many  work  a^*mechanics 
both  wholesale  and  retail  trade.  and  repairers,  gas  station  attendants. 


Wholesale  and  retail  trade,  1976 


22%  of  total  empjoyment 
in  all  industries  ' 


-  .V 


phly  one  trade  worker  in  fi\^e  had  a  sales  job  in  1976 


Workers  in  t^le  tr^ide  industry 


Managers'and  ^  ^ 
administrators- 


Clerical 


Service. 


Sourc»:  BufMu  ol  Labor  Sla^stlcs    .  ^ 
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drivers  and  delivery  workers;  meat*. 
.>  cutters,  and  materials'handlers;  Most 

..mechanics  work  for  motor  vehicle 

dealers  and  gasoline  service  stations. 
iftltarge  number  of  meatcu.tters  work  ' 
'iHP^holesale  grocery  .^tabfishments 

arid  in  supermarkets  and  other  food 

storey. 

Service -workers,  elhployed  mostly 
jn  retail  trade.  Constitute  about  1  out 
6i  workers  in  the  industry.  Foodc 
brvice  workers,  such  as  waitresses 
and  cooks,  make  up  Ipy  far  the  largest^  < 


concentration  of  service  workers. 
Other  large  groups  of  service'work- 
efs  are  janitors,  cleaners,  and^uards. 

Employment  in  wholesale^^d-  re- 
tail trade  is  expected  to  iniM^eaS 
about  the  same  rate  as  the 
for  all  industries  throug  mid- 
as  sales  riSe.in  response  to  grov 
population  and  income.  Due  t^Ua- 
borsaving  innoy^ions,  however, 
ployment  is  not  expected  to  grow  as 
fast  as  sales'.-The  use  of  computers 
for  inventory  control  and  billing,  for 


example? may  limit  the  need  for  addi- 
tional clerical 'workers.  Improved 
methods  of  handling  and  storing  mer- 
c^ndise  will  Hmit  the  demand  for 

.laborers.        .  ; 

The  statements  .that  follow  discuss 

Sjob  opportunities  in  restaurants* and 
food  stores.  More  detailed  inform a- 
ticJ^.  about  occupations  that  cut 

)acr6ss  many  industries  appears  else- 
where in  the  Handbook. 


*■  -Ik- 
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OCCUPATIONS  IN  THE 
RESTAURANT  INDUSTRY 


lit.  1 976,  the  restaurant  industry 

.  W9S  the  third  largest  industry,  in  the 
c6fin6y/ employing  3.7  millj|pn  peo- 

'  ple'  iiv  establ^hments  ranging  from 
.  roadsi^  diners  to  liixuriojtfs  restau- 
rants; Trie 'type  of  food  am  service  a 
cestaurant  offers  varies  with  its  size 

-  and  location,  as  well  as  with  the  kind 
of  customer  it  seeks  to  attract.  Fast- 
food  restaurai^ts  ^and  cafeterias  in 

>  suburban  shopping  centers'  empha- 
size rapid  service  and  inexpensive 
fneals.  Steak  houses  and  pizza  places 
consider  the  quality  of  their  specialty 
most-  impqrtant.  Some  restaurants 
cater  to  customers  who  wish  to  eat  a 
V  leisurely  meal  in  elegant  surround- 
ings and  their  menus  often  include 
unusual  dishes  or  ^'specialties  of  the 
house."./  * 

Mo9t«  rip^staurants  are  small  and' 
have  fewer  than  10  p'aid  employees; 

'  some'oC'these  are  operated  by  their 
owners.  Ay^Aicreasing  proportion  of 


restaurants,  however,  are  part  of  a 
chain  operation. 

Restaurant  jobs  are  found  almost 
everywhere.  Although  employment 
is  concentrated  in  the  States  with  the^ 
largest  populations  and  particularly 
in  large  cities,  even  very  small  dpm- 
munities  have  sandwich  shops  and 
roadside  diners.'  . 

Restaurant  Workers 

About  three-fourths  of  all  restau- 
rant employees  prepare  a^  serve 
fo<3d,  and  keep  cooking  and  eating 
areas  clean.  Waiters  and  waitresses, 
and  cooks  and  chefs  make  up  the  two 
fargest  groups  of  workers.  Others  are 
counter  workers',  wbo  serve  food  in 
cafeterias  and  fa^t-food  restaurants; 
bartende^,  who  mix  and  serve 
brinks;  di^mg  room  attendants,  who 
clear  tables;  carry  dirty  dishes  back 


Witli  3.7  milUofi  MnplpyMS  In  107^  rttttauNints  m^«l«'up  fhm  tMrd  largest  Industry  In  the 
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to  the  kitchen,  and  sometimes  set  ta- 
bles; dishwashers,  who  wash  dishes , 
,  and  help  keep  the  kitchen  qlean;  pan- 
try  workers,  who  prepare  salads, 
sandwiches,,  and  certain  other  dishes; 
and  janitors  and  porters,  who  dispose, 
of  trash,  sweep  and  mop  floors,  ancj 
keep  the  restaurant  clean-  Some  of 
these  workers  operate  piechanical 
equipment  such  as  dishwashers,  floor 
polishers,  and  vegetable  sl.icers.  (De- 
tailed info;'mation  on  cooks-,  and 
chefs,  waiters  and  waitresses,  bar- 
tenders, food  counter  workers,  and 
dining  *room  attendants  and  dish- 
washers is  given  elsewhere  in  .the  - 
Handbook.) 

Another  large  group  of  restaurant 
workers — about  one-seventh  of  the 
total — are  managers  and  proprietors. 
Many  are  owners  and  operators  of 
small  restaurants  and,  in  addition  to 
acting  as  managers,  may  cook  and  do 
other  work.  Some  are  salaried  em- 
ployees who,  manage  restaurants  for 
others.  / 

All  other  Vestaurant  workers  com- 
bined account  for  about  o/ie-sixth  of 
total  industry  employment.  Most  are 
clerical  workers — ^cashiers  who  re.- 
ceive  payments  and  make  change  for 
customers;  food  checkers  ^who  total- 
the  cost  of  items  selec^ted  by  cafeteria 
^customers;  and  bookkeepers,  typists, 
and  other  office  workers.  A  few  res- 
taurants ^e^jjloy  dietitians  to  plan 
menus,  su^^ervise  food  preparation^ 
and  enforce  sanitary  regulations. 
Restaurant  chains  and  'some\|aYge 
restaurants  employ  mechanics  and 
other  rnaint4nance  workers,  ac- 
countants^ adv^erti^ing  or  public  rela- 
tions dir^ctorjf;  personnel  workers, 
and'  musicians  and^  other  entertairir 
ers.      ,  , 

■  V.         '  \ 

Jralning,  Other  Qualifications, 
and  Advancement 

The.  skills  and  experience  needed 
for  resjtaurant  y^ork  vary  from  one' 
Qccupatipn  to  another.  Many  jobs 
require  no  special  training  or^experi- 
bhce,  while  .others  require  sogne  col- 
lege or  tnanagerial  experience.  Re- 
quirements also  vary  from -one 
re^taurant.to  another;  large  or>expen- 
sive  restaurants  usually  have  higher 
educational  and  experience  stan- 
dards than  diners  or  small  restau-  * 
rants.  :  v 
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oqcupXtions  in  the  restaurant  industry 


*  Persons  wft  have  less  than  a  high 
school'  education  and  no  previbus 
experience  often  qualify  for  jobs  as 
kitchen  worTceR  dishwashers,  or  din- 
ing room  ^ttendantsV Although  a  hi^ 
school  education  is  not  mandat 
some  restaurants  hire  only  those  v/ 
a  dij)loma  and  sonfe  hire  only  experi- 
enced waiters  and  waitresses,  cooks, 
and  bartenders.  Special  training  or 
many  years  of  experience  or  both 
usually  are  required  for  chefsV  posi- 
tions. 

^  Newly  hired  restaurant  workers 
generally  are  trained  •on  the  job. 
Kitchen  workers,  for  example,  may 
«be  taught  to  operate  a  lettuce-shfed- 
der  land  make  *salads.  Waiters  and 
waitresses  are  taught  to  s^t  tables, 
take  crrders  from  customers^  and 
sefve  food  in  ^  courteous  and  effi- 

"  cient  man^ner,  In  many  restaurants, 
new  employees.receive  their  training 
under  the  close  supervision  of  an  ex- 
perienced employee  or  the  manager. 
Large  restaurajits  and  some  chaia 
restaurant  operations  may  have  more 

*  ^^rnrial  prpgrams  that  often  include 
several  days  of  training  sessions  for 
beginners.  Some  employers,,  s^ch  as 
fast-food  restaurants,  use  instruction- 
al* booklets^  and  audio-visual  aids  to 

.  train  new  eijiployees. 
--Many  public  and  private  high 
schools  offer  vocational  courses  for 
persons  interested  in  restauYant 
training.  Usually  included  are  food 
preparation,     catering,  restaurant 

•   management,  and  other  related  sub- 
jects. Similar  training  programs  are 
available  for  a  variety  of-occupations 
"through  hoteLand  molel  associations, 
refstaurant  associiitions  and  trade 
,   lyiions,  tecl)nical  schools,  junior  and 
community  colleges,  and  4-year  col- 
legies.  Programs  range  in  length  from 
a  feW  months  to  2  years  ormor^s.  The 
Armed  Forces  ar^  another  good 
source  of  trahiing  and  experience  in 
food  service  wprkr    *  * 
«  When  hiring  food  service  workers 

^srjlch  a^  waiters  ai?d  waitresses  and 
cbbks  and  chefs,  employers  look  fo 
applicants  who  Ijiave  good  hea^Jth  and 
^    physical  stadina  bec^use  the  Work  is 

.  often  tiring.  Because  Of  the  need  to 
work  closely  with  others  and  under 
considerable    pre^ure,  \  ^  applicants 
shouici-  beable  to  VenAin  calm  u^.der 
*•  stress,  f^iaaditiOji,, a  neat  appearance 
*^nd  a  pleasant  manpec..aT«-tttiportant 


•  •  ■  ■  1 

for  bartenders,  warters  and  yaitress- 
es  and  other  employees  who  meet  the 
public.  Advancement  opportunities 
in  restaurants  vary  among  the  occu- 
pations! They  are  best -for  cooks  who 
may  advance  to  chef,  or  supervisory 
or  management  positions,  particular- 
ly in  hotels,  clubs,  or  lar^r,  lijore 
elqgant  restaurants.  ExperienceVas 
maitre  d'hotel  may  lead  to  a  position 
as  director  of  food  and  beverage  ser- 
vices in  a  large  chain  organization. 
For  most  other  restaurant  occupa- 
tions, however,  advancement  is  limit«- 
ed,  principally  because  of  the  small 
size  of  most  food  service  establish- 
ments. For  some  occupations,  such 
as  food  counter  workers  in  fast^food 
restaurants,  advancement  is  further 
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managers  and  subsequently!,  acfvance 
to  manager.  From  there  it  is  possible, 
particularly  in  the  large  restaurant 
chains,  to  advance  to  a  top  manage- 
ment position. 'Those  with  the  neces- 
sary Capital  may  open  their  own  eat- 
^ing" establishments.  ^  . 

Employment  Outlook 

Employment  in  the  restaurant  in; 
dustry  is  expected  to  increase  faster 
than  the  average  for  all  industries 
through  the  mid-1980's.  In  addition 
to  the  openirigs  arising  from  employ^ 
ment  growth,  thousands  of  openings' 
are  expected  each  year  due  to  turn- 
over—the need  to^rej)lace' experi- 
enced employees  whoTincl  other  jobs 


or  who  retire,  di6,  or  j^top  working 
limited  because  most  wjfk-ers  remains  f^^.  other  reasons.  Xurnoyer  is  Rprtic-' 
ehiploye^  for  only  a  short  tinfe.  ^  ularly  high  among  part-time  workers. 
Although  many  restaurant  manag-     y^^^y  of  whom  are  students.  As  a 


ers  obtain  their^;  positiohs  through 
hard  work  and  advancement  within  a 
restau^rant's  staff,  it  is  becoming  in- 
creasingly important  for  restaurant 
managers  to  have  a  college  degree  in 
h/^tel,  .restaurant  or  institutional 
management.  Graduates  emp^ed^ 


'result,  there  are  plenty  of  jobs  avail- 
able in  this  industry  for  interested 
persons,  including  those  with  limited 
skills.  *   .   *         ^  ' 

Most  openings  will  be  for  waiters- 
and  waitresses  and  <:ooks — both  Jbje- 
cau^e  of^their  high  '  replacement 


by  hotels  and  restaurants  usually  go**  nefeds  and  becau3e  these  workers. 


through  manajgehi'entotrainmg  pro- 
gram* before  beirig  given  much  super- 
visory and  administrative  responsibil- 
ity. They  ofteji  are  hired  as  assistant 


make  up  a  very 'large  proportion  of 
all  restaurant  employees.  High 
school  students  make  up  a  large  per^ 
centage  of  the^  work^ers  in  fust-food 
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Employm«n4  In  rettauranto  la  expected  to  increaae  faater  thah  the  average  for  all 

induatfiea.        '  ' 
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A. 


Continued  rapM  employment  growth  resulting  from 
population  growth,  rising  personal  incomes, ^nd  more 
leisure  time  is  expected  in  the  restaurant  industry 


Wage  and  salary  workers  in  eatimg  and  drinking  peaces, 
195Q-76  and  projected  1985  ' 

Emoioyees 
(in  milliohs) 


restaurant.- Employment  opportuni- 
ties also  are  expected  to  be  favorable 
for  food  counter  workers.  The  num; 
beri^  openings  in  clerical  jobs,  sifch 
as  Cashier;  will  be  relatively  small.  A 
few  openings  will  occur  in  special- 
ized positions,  such  as  food  manager 
and  dietitian;  '  ^ 

Population  growth,  rising  personal 
incomes,  and,  more  leisure  tim^  wf 
contribute  to  a  growing  demand 

-restaurant  services.  Also,  as  an  in- 
creasing i\umbefof  wfves^work,  more 
and  niore  families  mayl^find  dining 

^t  a '^welcome  convenience.  Fast- 
food  and  othc^r^^^^^fu nit 'restaur a rtts 

•constjtute  th^^^MM^st  growing  seg- 
ment of  this^ industry.  Many  food  ser- 
y'ld'e  workers  will  be  needed  to  serve 
^thcincreasing  number  of  customers 
served  by  these  restaurants.  Increas- 
ing Worker  productivity,  however, 
will  prevent  employment  from  grow- 
ing as  rapidly^&s  dem^and  for  restau- 
rant services.  Restaurants  have  be- 
come mord  efficient  as.  fasi'-food 
service  counters  haVe  becoinj^jjibre 
popular,  and  ^s  managers  ha>4(B  cerf- 
tralized^  the  purchase  of  food/sui$-  ^ 
pli^s,  introduced  self-service,  and^ 
used  precut  meats  and"  modem: 
equipinent.-  Manj^  restayrants  now^ 

"iuse  frozen -entrees  in  individual  por- 

)fl<ions,  which  require  less  time"  and 
skill  to  prepare  than  fresh  foods. 


Earnings  and  Working 
Conditions 

Earnings  of  restaurant  workers  de- 
.  pencT^pn  the  location,  size,  typ^^^nd 
(degree  of  unionizati<^n  of  the  restau- 
rant in  which  they  work.  AlSo^^iwcrrk- 
ers  in  some'bccupations  receive  tips 
in  addition  to  their  wag^es.  / 
In  1976,  nonsuperv^isory  workers 
.  in  the  restaurant  industry  averaged 
^  $2.50  an  hour  (excluding  tips).  Data 
frorr^nion  contracts .2^veririg  eating 
and  drinking  places  in  sevefral  large 
cities  iiidicate  the  following  range  of 
hourly  earnings  for  individual  occu- 
pations: < 


Hourly  rate 
range  ' 

•'Chefs  '.  :  $3.11-6.01 

.  Bartenders  ;   2.85-5.33 

»  Cooks   2.81-5.19 

Pantry  workers.....   2.08-^.38 

f  Kitchen  helpers...,  '.7.^,   2^:12-4.14 

'  Assistant  cooks   2.02-4.OS 

Checkers   2.25-3.94 

*  Food  <;q[unter  workers  ;  1.67-3.79 

Portej^.   ,2.24-3.75 

Dishwashers*.  :   1 .94-3.7$ 

Cashiers....  ;  i.'  2.24-^.58 

Pining  room  attendants. 1.26-3j41\ 
yi'aiters  and  Waitresses^..  4^  1.25-2.95 

>  -  '  Tips  not  included.         g  ^ 
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Salaries  of  managerial  workers  dif- 
fer widely  because  of  differences  in 
duties  and  responsibilities.  Many  col- 
lege graduates  who  had  specialized 
training  in  rfestaurant  management 
received  starting  salaries  ranging 
from  $  FO^OOO  to  $  1 2,000  annually  in 
1976.  Managerial  trainees  without 
this  background  often  started  at  lo>y- 
er  salaried.  Mtny  expierienced  ^man-; 
agers  earned  between  $15,000  and 
$30,000  a  year.  ^ 

In  addition  to  wages,  restaurant 
en^^loyees  usually  get  at  least  one 
fre«  meal  a  day,  aTid  often  are  provid- 
ed with  uniforms.  Waiters,  waitress- 
es, and  bartdhders  alsQ'.-nray  receive 

Mx^tL^H-time  restauVant  employrf! 
ees  ^(^^^^30  to  48  hours  a  week; 
scheduled  hours  may  iufclude  eve- 
-nings,  holidays,  ^d  weekends.  Some 
work  on  split  shifts,  which  means 
they"  are  on  duty  for  several  hours 
during  pife  mealj  take(  some  time  off, 
arici  \hen  return  to^ork  for  the  next 
busy  period. 

^Many  restaurants  have  convenient 
work  areas,^and  are  furnished  with/ 

^|he  latest*  equipment  and  laborsaving 
devices.   Others,  particularly  small 

,  festau^an^s,  q^ifer  less  desirable  work- 
ing conditions.  In  all  restaurants, 
workers  may  stand  much  of  the'time', 
tiave  to  lift  heavy  trays  and  pots,  or 
work  near,  hot  ovens^r  steam  tables. 
Work  hazards;include  the  possibility 
of  burns;  sprams  from  lifting  htavy 
trays  and  other,  it^fli^^  and'  sfips  and 
falls  on  wet  floors.    * '  -  ' ' 

The  principal  union  .^li^^fie  restau- 
rant industry  is  the  Hotel  a;^  Restsyii- 
rant  Employees  and  Bajrteffiders  In- 
ternational Union  (APC^^K)),.  The 
proportion  of  work(^^^s'^oye^od  iby~ 


uni0n  contracts  •^aries'yj 


city  to  city. 


from 


'  So.urces'^^.y^dditibnal  j 
Informiitlon . 

For  additional  ihformation  about 
careers  in  the  restaurant  ihdustry, 
Nvrite  to:  "  " 

^National  Institu^for^tjie  Foodservice  Indus- 
^ .  try,  i  20  South  Riverside  Flap,  Chicago, 
.  ''^    111.  60606^-  .  /  ^'    \  ^ 

The  Educational  Institute,  Arnericaa' Hotel 
and  Motcf  Assofciationi  WO?  s!%iarrispn 


OCXUPATIONS  IN  THE  RESTAURANT  INDUSTRY 

•  »■  ■ 

Rd.,  Michigan  State  University,  East  Lan-     be  obtained  from  the  .  local  director  tional  education  in  the  department  of 

sing,  Mich.  48823.  of  vocational  education,  the  superin-  education  in  the  State  capital. 

Information  oh  vocational  educa-    tendent  of  schools  in  the  local  com-  ^ 

tibn  courses  for  restaurant  work  may    munity,  or  the  State  director  of  voca-   _^  \  ,  .  


OCCUPATIONS  IN  RETAIL  FOOD$TORES 


In  the  United  States,  grocery  stores 
and  supermarkets  are  as  common  as 
basebatlls  in  summer*  and.  almost  al- 
ways near  at  haqdi  The  local  food- 
store  is  a  small  part  of  a  large  indus- 
try— the  retail  foodstore  industry — 
whi^h  empIoys-^  about  2.3  million 
workiJrs. 

Jobs  in  foodstores  vary,  and  work- 
ers Kange  in  education  .and  draining 
.  from  high  school  dropout  to  college- 
educated  managerial  and  marketing 
professionals.  Jobs  in  foodstores  are 
especially  attractive  because  employ- 
ers often  provide  training  and  be- 
cause the  '^opportunities  for  promo- 
tion are  gctod.  The  large  number  of 
^^portunities  for  part-time  ehiploy- 
Ifient  may ;  be  of  special  interest  to 
homeiHakers  and  students  who  do 
not  w^mt  full-time  jobs.  IirfacJjS;^ part- 
time  workers  account  f5r  over'"- 50 
percent  of  the  wdrk  force  in  ^per- 
markets,  a<^cording  to  a  recent  sut- 
vey. "       V    •> '  0 

Natural  the  Wdrk 

The  industry  >ioneered  seJf-serV- 
ice  marketing  tecl^piquf  s  that  permit 
customers  to  select  itenfis  frjDm 
shelves  and  ^efrigemted  display  cases 
and  bring  them  to  checkout  stands. 
Self-service  metljods  reduce  the 
number  of.employees  needed.  There- 
.  fore  the  cost  of  operating  a  store  is 

*  Jower.  As  la  result,  food  .sold  in  large 
self-service  foodstores,  or  supermar- 
kets, generally  is  less  expensive  thlan 

.'food  sold  in  sfhall  stores. 

Tliere  are^  |hree  H/isic  types'  of 
foodstoresi*  supermarkets,  which ^sell 
many  itennrsi  sipall  grocery  stores,  in-  " 
eluding  convenience  store*;  aifd  spe- 
cialty food  stores,  whicW  emphasize  ^ 

^particular  type  of  fqpd  0r'!swyice. 

•  Supermarkets  are Clii^gci^'J^cil^^^^ 
ice  grocery  sjtores  that  may  sell  meat; 
canned,  frozep,  or  fresh- vegetables; 

^  dairy,  products;  dblicatess^;  feked 
x^foods;  and  other  .items.  Many  now. 


have  large  specialty  food  and  non- 
food departments  and  offer  a  wide 
range  of  services.  Pharmacies,  liquor 
departments,  film- processing,  check 
cashing,  money  order^and  catering 
services  are  common. 

Superm^^ets  .  and  small,  grocery 
stores  account  for'  the'overwhelming 
majority  of  establishments  and  em- 
ployees in  the  industry.  While  k  ^u^ 
permarket  generally  employs  "be- 
tween 25  and  75  persons,  the  average 
ndmber  of  paid  employees  in  all  re- 
tail food  stores  is  between  >^suMi  I  5 . 
Because  prices  genei^lly  are  lower 
than  at  any  other  tyj^e^f  foodstore, 
supermarkets  attract  customers  w^o 
make  many  purchases.  When  only  a 
loaf  of  bread  or  a  quart  of  milk  is 
needed,  however,  consumers  may 
prefer  a  nearby  neighborhood  gro- 
cery store  or  a  specialty  foodstore. 

Small  neighborhood  grocery  stores 
are^  the  most  n^merqus  of  all 
foodstores.  Besides  a  small  selection 
of  popular  food  item^,-  they  may  fea-* 
ture  ethiiie  foods.  C"sually>,  owners 
personally  manage  the^stores  and 
only  employ  addition^  as  need- 
ed. Few^  owners  operate  more  than 

•  one  store.  . 

Convenience  stores^  are  small  gro- 
cery stores  that  special  i: 
limited  selection*  of  i 
tomers  might  want  i 
though  many  iteo^We 
than  in  supermarkets, 
attracted  by  longer  hours, 
i<*e,  _Mid  convenient"  lo.gatiori.  As  a 
resuBsupqrmarkets  have  lost  somis 
busings  to -convenience  stores  ill  re- 
cent  years.  / 

Spdci^lty  food  stores  operate*. in 
much  the^  same  manner  as  small 
neighttcrhood  grocery  stores.  How- 

.ever,Hheji  may* feature  only  one"" type 
of  food,  sudh  as  dietetic  or  hez^lth^ 

Sgod,  bak'ery  products,  dairy  .Rrod- 
ucts;  or  candy.  iClost  are  small  and 
usually  are  operatrti  by  the  owner 
and  a  few  dlerks.  In  redtnt  years/ a$ 
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supermarkets  have  expanded  their' 
selection  -of  go6ds  and  services,  they 
have  taken  considerable  business 

away  from  specialty  stores. 

(  ■ 

Occupations  in  the  Industry 

^  About  40  percent  of  foodstore 
workers  are  either  clerical  employ- 
ees—  stock  clerks,  cashiers,  and 
bookkeepers — or  semiskilled  work- 
ers—  meatcuttersr  meatwrappers, 
fruit  and  vegetable  processors,  and ' 
packers.  Laborers,  including  stock 
and  material  handlers,  order  fillers,  ^ 
and  warehouse  selectors,*  make  up.. 
.  ab«||^  ^S^percent  of  jempJoymeiit.: 
Manager^  and  administratbrs4t^c1ud-~^ 
ing  buyers  make  up  an-addkibhal  20 
percent  of  total  employment.  The  re-- 
maining  V5  percent  are  accountants,  ^ 
personnel  and  labor  relations  work^ 
ers,  route  drivers,  truckdriverS, 
cleaning,  food,  and  other  serfice  , 
workers,  sales  workers,  bakers^  me- 
chanics, and  others.  (Separate  s|||fl-  * 
merits  on  many  of  these  occupations 
found  in  retail  foodstores,  as  well  as 
in  othc/'r ^industries,  appear  elsewhere 
in  the  Handbook.) 

Retail  foodstore  managers  (D.O.T. 
185.168)  coordinate  store  opera- 
^.tions.  They  often  plan  work  sched- 
ules, deal  with  advertising  and  mer- 
chandising, ^nd  always  are  " 
concerned  with  c^stomer  relations. 
Other  major  responsibilities  include 
store  security,  personnel  matters,  ex- 
pense control,-  and  planning  possible  r 
competitive  maneuvers. 

Clerks  in  supermarkets  usually  are 
called  stock,  grocery,  or  produce 
•  clerks.'  In  the  grocery  department, 
stock  clerks  keep  shelves  filled  with 
merchandise.  For  example,  they  may 
count  the  cans  of  soUp  on  th6  shelves 
and  in  the  stockroom  and  decide  how 
>  much  to  reorder  from  the  warehouse. 
Since  storage  space  is  limited,' the 
order  shoStli  include^only  as  much  as 
might  be  sold^before-anblher.xlelivdry 
frpm  the^arefetouse  •wyi  be  made. 

Stock  WrksTifequeritly  reiirrange 
.  foOcl  to  cfif£Ue^a:A  attractive  display.  ^ 
They  help*^uM>nlers  find  what  they  ' 
wani  and  -^^^rm  geiter^^^  clean-up 
duties.  In  Mwl^^TkeiSf  stock  clerks 
occasionally  may  operate  cash.regis-» 
.ters  or  bag  groderies.  *  ^  ^ 

f  Produce^\:Ierk8  maintai/i  the  dis- 
4>f^s  of  truits  .2Lnd:  vegetables.  B^- 
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Produce  cl«rfc  arranges  food  to  create  an  attractive  display*  *« 


cause  fruits  and  vegetables  are*per- 
isliable,  cledcs  use  special  techniques 
to  keep  t|»^stock  'attractive.  Fruits 
and  vegetables  ar&,  rotated  so  nijt 
goods  received  in  th.e "store  first  are 
sold  first.. Lettuce  and* other  greens 
are  moistened  and  chilled  to  preserve 
trispness.  In  addition  to  caring  for 
the  displa^^,  produce  clerks  help  un- 
load .delivery  trucks,  keep  the  pro- 
duce ^jepartmerlt  clean,  answer  cus- 
tomers' questions,  and  weigh  and  bag 
produce". 

.In  large  stores  t^at  harve  bakery 
and  delicatessen  departments,:  other 
clerks  may  work  behind 'counters 
selling  cakes  or  lunchmeats. 

Meatcutter^  and  wrappers  order 

"Vnd-*-^^pipre  meats  fo^  sale.  Since 
^eat  often*is  delivered  to  the  store  in 
large'  pieces,  meatcutters  lise  saws 
knive^  to,  cut  th^  large  pieces 
into  roasts,  steaks,  stew  meats,  and 
other  meal-size '  portions.  After  the 
fat\is  cut  away -and  bone  chips  are 

'removed,  thereat  Is  placed  in  plas- 
tif  trays,ready*-to  be  wYapped. 

M^atwrappers  use  a  ^  machirilbUtA 
wrap  the  4!>ackagq^of  meat  in  cl^r 
plastic.  TUien,  the  wrappers, weigh  tfte 

^package?'  and    attach    labels  th^, 
weighing  m atehirie  has  - printed  Vhich' 
identify  Ihe^  type  of  meat?  weight,- 
price  per  p^nd,  ^ncl  totail  price^jfor 
each  package.  ;^ 


At  the*  checkout  counter,  cashiers 
ring  up  the  price  of  each  item  on  the 
cash  register,  add  sales  tax,  receive 
checks  or  money,  make  change,  and 
bag  purchases.  An  increasing  num- 
ber of  stores  have  computerized 
checkout  systems  that  automatically 
perform  some  of  these  functions  in 
addition  to  others. 

Cashiers,  wI)o  are  often  the  only. 
emJi^loyees  customers  meet,  must  be 
^  pleasant,  courteous,  fast,  and  accu- 
rate. Cashiers  must  detect"  price' 
changes  on  cans  and  boxes.  For  pro- 
duce and  other  items  tha*  ch»i'ge' 
price  frequently,  price  lists  may  be 
used.  V^,fien  not  serving  customers, 
cashiers  clean  counters  and  restock 
small  convenience  items,  such  as  ra- 
zor blades  ^nd  candy,  displayed  near 
the  checkout  counter.  ' 

Man^  ^uper^slrkets  also  employ 
workers  to  ba|  and  carry  gft)ceries 
from  the  checkout  C9iinter  to  cus- 
tftmers'  cars.  cTeanjn^  and  other 
^^rvice  workdV^  polis^  floors,  clean 
windows,,  sanitize  meat,  preparation 
rooms,  an(i  do  crTher  .housekeeping^ii 
.  jobs.  The.stoVe  manager  observes  the: 
^  activitie^^of^^clt:  department,  cor-\ 
*  rects  probjdfms  as  they,  aris^,  and  is' 
-  reaporvsible  for  all  activities^and  the 
store  s  sifc^ess. 

*  *Xhe  'central  administrative  offices 
6r''supermark^t  chain s^m ploy  m&' 
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countants,  bookkeepers,,  buyers,  per-  ♦ 
sonnel  specialists,  computer  special- 
ists, cjerks,  secretaries,  and  Qth^r 
office  workers.  Chain  stores  also  em- 
ploy many  truckdrivers,  stock  clerks, 
and  laborers  iji  warehouses.  ^ 

Training,  Otiier  Quaiifications, 
and  Advancement  - 

'  In  a  large  supermarket,  a  new  em< 
ployee  usually  ^^g^  a. trainee  in 
one  of  the  following  occupations: 
cashier,  stock  clerk,  prdduce  clerk, 
meatwrapper,  or  meatcutter.  {n 
smaller  stores,  however,  new  em- 
ployees usually  are  trained^tis  combi- 
nation cashiers-clerks. 

.When  hiring  trainees,  employers 
look  for  high  school  gradi^ates  who 
are  good  at  arithmetic  and  who  make 
a  neat  appearance.  An  outgoing  per- 
sonality and  the  ability  to  get  along 
with  people  also  are  important,  par^ 
ticularly  for  cashiers.  Applicants  who 
have  less  than  a  high  school  educ%|^ 
tion  may  be  hired  if  they  qualify  in 
other  respects.  . 

New    workers    learn    their  jobs 
'mostly  by  helping  and  observi|^ ex- 
perieifted  employees.^i    li  uiPf  ^us 
may  be  needed  to  quafify  as  a  skilled  •  ^ 
meatcutter,  but  cashiers  and  ]|foduce 
clerks  generally  cai/learn  their  jobs 
in  several  months.  Jobs  as  stock 
t^lerks  and  n^eatwrappers  can  be 
learned  in  even  less  time. 
\    Beforp/^ being  assigned  to  a  store, 
cashier  trainees  may  attend  a  school 
operated  by  a  supermarket  chain:^ 
These  short-term  xJourses,  which  em-^v 
phasize  rapid  and*accurate  operation"* !  . 
of  cash  registei^nd  computer  assist-  * 
ed  checkout  systems,  include  instruc- 
tions for  treating  customers  courte-  * 
ously  and  /or  handling  coijiplaints.  r 
Trainees  who  paSs  the  exami\iation. 
are  assigned  to  a  store  to  fmish  ^eir  : 
training;  tho^e  who  fail  maysbe  hired  * 
for. other  jobs,  such  as  stock  <br  pro- 
duce clerk.     '    *      ^  * 

Some  stores  have  meattiCitter  ap"  % 
prenticeship  p^granvs^  which  gener- 
ally last  2  tcfllB^'  years,  ^and  'jfltlude  ^ 
classroom  instruction  as  well  as  on- 
the-job  trail^ng.  '  I  ^ 

*Foodsto^S\provide^mbiti6]lis  em- 
ployees \yitl^fcx6ellCnt  opportunities, 
^r  adyan^ccment.  In^  sufiermarkets,^ 
stock  clerks  frequently  ,itf%ve  up' to  ' 
better  paying^jo^      head  clerk/ or  ""j!' 
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grocery  'department  managers.  Pro- 
duj^e  clerks  may  advance  to  jobs  as 
pro^ce  mai]iagers,  produce  buyers, 
'  or  produce  supervisors  or  several 
stores.  Meatwrappecs  can  learn  to  be 
cutters,  and  then  advance  to  meat 
department  managers.  Cashiers  and 
department  managers  may  be  pro- 
moted to  assistant  managers^  and, 
eventually,  managers  of  a  supermar- 
Ic  e  t .  Ad  v.a^  n  cement  in  small 
c  foodstores  usually  is  limited,  but  em- 
'  ployees  may  get  all-round  experi- 
ence' to  start  their  own  small  busi- 
nesses. ' 

Many  targe  firms  have  syst<!^atic 
training  programs  for  ma^pager  train- 
ees. Several  years  of  expedience  gen- 
ei^Uy  are  required'  be^re  one  be- 
comes a  store  manager.  Some  attend 
a  college  or  a  training  school  or  take 
special,  correspondence  courses,  of- 
ten paid  for  by  the  company. 

Some  supermarket  employees  and 
'  managers  advance  to  adiiijnisjtrat.ive 
jobs  in  their  company's  central  offic- 
es. The^'may  specialize  in  personnel, 
labor  relations,  buying,  merchandis- 
ing, advertising,  cAsum.er  affairs,  or 
research,  or  may^b6conie  dairy, 
'^/meat,  delicatessen,  produce,  grocery, 
or  nonfood  specialists.,Many  of  these 
jobs  may  require  college  training.^ 

In  cooperation  with  the^Food  Mar- 
keting Institute,  Cornell  University 
offers  about  20  home  study  courses 
||fn  management  for  food  industry  em- 
ployees who  wish  to  improve  their 
chances  for  advancement.  All  em-  - 
ployee^  aretreligible  to  take  these  - 
courses.  Included  are  courses  on 
food  distribution,  food  warehousing 
and  transportation,  chec)£but  man-  . 
agement,  store  security,  accountipg* 
.economics  offood  retailing,  and  oth- 
ers. _  ^  - 
.  -Several  universities  offer  b^he-  4, 
lor's,  masj^r*s,  and  idoctoraKprl^- 
^rams  in  food  distnbution.  Tfiese- . 
.cunrieulums  include  special  course^ 
related  to  the  retail  f©otl  store  4ndus-  ^ 
'  try  in  add ition||(^  general  courses  in 

management,  marki^ting,  finance,  . 
\  bu%inpss>Uw^;  accounting,  econom- 
ics, Jan  d  ot^eir  disdIpline.S;  A^q^m^ber 
of^d^^, colleges,  junior  calle«s,  and 
technical  mStitM^te^  olfer  ^  pr^ranris, 
c^urse^,  and  workshops  in  thi|  field.  ' 
As  the  industry  becomes  more«^diti<^ 


plex,  firms  niay  increasingly^seek 
persons  with  .formal  training. 

A  person  graduating  from  a  food 
management  curriculum  with  a 
bachelor*^  degree  generally  entera  a 
store  management  trainee  program 
or  a  sales  position^  with  a  supplier.;  A 
graduate  with  an  advanced  degree 
generally  enters"  a  research  or  plan- 
ning position  with  aYirm. 

Employment  Outlook 

The  outlook  for  jobs  in  the  food- 
store  industry  is' good.  EmpIoynieTit 
through  the  mid-1980*s  is  expected 
to  grow  about  as  fast  as  the  average 
for  all  industries.  Large-supermarkets 
■and  small  convenience  stores  are  ex- 
pected to  grow  faster  than  other 
types  of  stores.  In  addition  to  new 
jobs  created  by  growth,  many  open- 
ings will  occilr  every  year  because  of 
death,  retirements,  and  other  separa- 
tions from  the  labor  force.  Relatively 
high  turnt^ver  among  nonmanagerial 
workers  w^Il  continufl||o  create  many 
openings.  ^7 

As  popii^ation  increases,  more 
food  will  have  to  be  distributed;  this 
will  increase  fooifetore^sales  and  em- 
ployment. However,  employment  is 
not  expected  to  increase  as  rapidly 
foodstore  sales  because  technologi- 
cal innovations  will  increase  employ- 
ee productivity.  For  example,  com- 
puter assisted  checkout  systems  no^ 
are  being  used  in  some  Stores  as  r^- 
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placements  for  cash  registers.  Arl  'op- 
tical or  magnetic  scajiner  transmits 
tfie  code  number  (Universal  Product 
Code— UPC)  of  each  purchase  to  a 
computer  that  is  programmed  to  rec- 
ord a  description  and  the  price  of  the 
item,  add  the  tax,  and  print  out  a 
receipt.  The  computer  can  improve 
warehouse  productivity  by  keeping 
track  of  the  store's  inventoryjand 
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placing  orders  with  the  warenqlise 
when  needed.  The.  development  of 
scales  for  weighing  and  simulta- 
neously, markinjg  meat  and  produce 
with  UPC  should  assist  the  diffusion 
of  the  system.  However,  the  high  cost 
of  electronic  registers  and  tomputers 
and  controversy  among  labor,  con- 
sumer, and  industry  groups  may  slow 
adoption  of  the  system.  Another  in- 
novation likely  to  affect  future  em- 
ployment growth  is "cerHh"itl- cutting 
and  packaging  of  meat  and  poultry. 
As  these  practices  becomes  more 
widespread,  growth  may  be  slowed 
for  many  workers,  including  cashiers 
and  other  clerks,  meatcutters,  meat- 
wrappers,  and.  material  handlers. 
Overall,  however,  employment  is  ex- 
pected to  rise  and  many  workers  will 
be.  hired  as  additional  supermarkets 
are  built  to  keep. up  with  the  develop- 
ment of  new  conrin^unities. 

Persons  with  college  backgrounds 
in,  Uusines^  .administration^  market- 
ing, and  related  disciplines,  and  par- 
ticularly graduates  of^food  industry 
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Employment  in  retail  foofi  ^tor^'^as  grown,  slowly 
but  steadily,  even  during  eco^o^jc  downturns 

'Wage  and  salary  workers  in  retaij  food- stores,  1958-76  and 
projected  1985  "  . 
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management  curricuium^,  are^  ex-- 
pfected  tc^l^ave  thirbes^oppoitunities 
lagPrial*  ^les,  research,  plan- 
prpfessibnal  pos^tons,  . 
»Jp  for  part-timli  jobs  as 
stock  cterks  is  very 
numbers  of  foodstore 
empldyp^s  are  students  who ^re  sup- 
plementing their  income  while  at-" 
tending  school.  After  completing 
»9choo]f  many  leave  for  iobs  in  other 
induf^ies.yPther  part-time  employ- 
ees also  flfray  work  only  for  short  pe- 
riods.^ As  result,  there  are  many 
part-time  job  opportunities  that  fre- 
quently can  lead  to  full-time'jobs.-^ 

Earnings  and  Working  ^ 
^  Con^ltiohs 

Earnings  of  nqnsupervisory  work- 
ers in  food  stores  are  among  the  high- 
est in  retail  trade.  In  1976,  they  aver- 
aged $4.3  1  an  hour  compared  with 
$3;55tanthour  forJnonsupervisory 
workers  in  retail  stores  as  a  whole. 

Earnings  vary  considerably  by  oc- 
cupation. Based  on  a  1975  Btlreau  of 
Labor  Statistics  Survey  of  grocery 
stores^,  avei^ge  hourly  wages  for  all 
,  workers  were  J5. 19;  head  cashiers, 
$5.78;  other  full-time  cashiers, 
$5.32;  part-time  cashiers,  $4.3  1 ;  bag- 
gers',  $2. S'J';,  head  grocery  clerks, 
$6.13;  oth^r  full-time  grocery  clerks, 
$5.33;  part-time  grocery  clerks, 
$4.40;  head  me^tcutters,  $7.1  1;;  first 
meatciit^ersr  $6.73;  journey  level 
meatci6ters,  $6.50;  meat  wrappers, 
■$5.06yhead  dairy  clerks,  $5.59;  head 
prodfce  clerks,  $6.13;  other  full- 
time  produce  clerks,  $5.21;  and  mis- 


'   cellaneous  full-time  daf  stockers,; 
$5.09.  .  .  * 

Earnings  tend  to  fee  higliest  in'large 
.  stores  Inmetropalitan  areas;  they  are, 
highest  in  the  North  Central  region 
and  the  West  and  4owe>5t.  in  the 
South.  Employees  generally  receive 
health  insurance,  ^^^.^1  and  sick' 
leave,  pension  bef^9^s, ;  and  other 
benefits  usually  available  to  worl^ers 
in  other  industries. 

Basexl  on  limited  information, 
management  and  sales  tra^ees  gen- 
erally earn  starting  salaries  in  excess 
of  $10,000  a  year.  Experienced  man- 
agers may  earn  considerably  more 
than  this.  As  is  the  case  with  other 
retail  foodstore  employees,  manage- 
rial salaries  usually  are  highest  in 
targe  stores  in  metropolitan  areas. 
Research  and  planning' positons  gen-^ 
erally  pay  considerably  more  than 
management  or  sales  trainee  jobs. 

inmost  all  ifoodstare  employees 
must  be  able  to  symd  for  several 
hours  at  a  time.  Stock  clerks  must  be 
capable  of  lifting  cases  of  merchan- 
dise which  weigh  up  to  50  pounds, 
and  meatcutters  must  be  careful 
when  handling  knives  and  using  ma- 
chinery, such  as  electric  saws.  Be- 
*  cause  they  frequently  work  in  refrig- 
erated rooms,  meatcutters  also  must 
be  able,  to  tolerate  low  temperatures 
(35  to  50  degrees  fahrenheit).  The' 
frequency  and  severity  of  injuries  in 
retail  foodstores  have  been  consider- 
ably higher  than  the  average  for  all 
wholesale  and  retail  trade.  ^ 

Managers  may  work  long  hours, 
often    staying    after    regular  store 


hours  to  check  work  schedules,  pl^ 
•meVchandising  strategy,  tak^e7lnvcn-» 
tory,»or  do  paperwork.  Suc£essjful 
stor^ "Operation  pft^.depends^w^The 
managers  abilityno'delegate  respon- 
sibility to  assistants  whc^tuS the  store 
in  his  or  her  absence  and? Jo  l^e^  re- 
sponsive to  customers'^  neifcds. 

Many  foodstore  empl<iyeesV  are 
union  members.  Employ^es^  in  the 
meat  department  may  be  represented 
by  the  Amalgamated  Meat  Cutters 
and  Butcher  Workmen  of  North 
America.  Other  employees  in  the 
store  may  belong  to  the'Retail  CJerks 
International  Association;  some  may 
belong  to  the  International  Brother- 
hood of  Teamsters,  Chauffeurs,  ^ 
Watehousemen,*r and  Helpers  of 
America  ^Ind. ),  or  the  Retail, 
Wholesale,  and  Department  Store 
Union.   '    ?  - 

Sources  of  Additional 
Information 

Details  about  employment  oppor- 
tunities ^re  available  from  local 
foodstores  and  the  local  office  of  the 
State  employment  service.  For  addi- 
tional information  on  some  specific  . 
occupations  in  the  industry,  see  sepa- 
rate statements  elsewhere  in  the 
Handbook. 

For  additional  information  on  ca- 
'  reers  in  the  retail  foodstore  industry, 
write  to: 

National  'Association  of  Retail  Grocers,  P.O. 
Box  174)2,  Washington,  D.C./20041. 
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^ekrXy  every  individual  and  or- 
ganization uses  services  that. the  fl- 
nance»  insurance,  and-  real  estate 
industry  provides.  iFinancial  institu- 


Finance,  Insurance;  and  real  estate,  1976 


5%  of  total  employment 
in  all  Industries 


The  occupational  composition  of  emplo^j^ent  In  the 
finance,  Insurance  and  real  estate  indjijsjnes  differs 
greatly  from  each  other  and  f ronv  the  ^conqmy- 
wlde  average 
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□  Clerical 

[~|  Managers,  officers 

ti)|  Professional,  technical 

■ Sales 
■  Other 
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tions — banks,  savings  and  loan  com- 
panies, consumer  credit  organiza- 
tions, and  others — offer  services 
ranging  from  checking  and  savings 
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acqouijts  to  the  handHrig  of  stock  ^nd  * 
bond  trinsactifcis.  Insurance  cor^i^a?:^ 
nies  provide  protection  against  lasses 
caused  by  fire,  accident,  sickiie^s, 
and  death.  Real  estate  firms  serve  as 
a^nts  in  the  sale  or  rental  of  build* 
-w||Mnd  property,  and  oft^en  9iatiage 
lfl|^office&  and  axmrtments. 
"^n;t9T6,^pre''thin  4.3  million  per- 
-'Sidjrif^  worked  in  thd  field  of  finance, 
ii«ttfance,  and  real  estate.  Finance  ^ 
alone  employed  close  to  2  million 
>  persons;  another  1.5  million  worked 
in  the  insurance  industry.  The  re- 
mainder, nearly  I  million,  held  jobs 
in  real  estate. 

The  overwhelming  majority  of 
these  jobs  are  white  collar.  Clerical 
workers  alone  make  up  aiarge  per- 
centage,of  total  emoibyment.  Many  • 
clerical  workers  hSaW" jobs  that~are 
unique  to  particular  industries,  such 
^  bank  tellers  in  financial  institu- 
tions and  claim  representatives  in  in- 
surance companies.  Oth^  ^  large 
'clerical  occupations  include  secre- 
tary, typist,  bookkeeper,  ifind  office 

•  machine  operator-r-jobs  found  in 
nearly  all  industries.  Sales  workers 
also  constitute  a  sizable  portion  of* 

^the^work  force.  Mol|^f  these  are  • 

*  insurance  and  real  estate  agents  and 
brokers.  A  relatively  small  number  of 
sales  workers 'Sell  stocks  and  bonds. 

.  Managers  and  officials — 6ank  offi-^., 
cers,  officd  managers,  and. otherg|(--... 
con^tuie|  yet  another  important 
cmnponi/t  of  employment,  while 
"professional  and  tech.nical  workers—^ 
such  as  accountanK^  lawyers,  com- 
puter specialists,  and  -financial 'ana- 
lysts— account  for  %  much  Smaller 
share.  »   ,       ♦    *  * 

The  accompanying  chart  illus- 
trates the  differences  in  the  occupa- 
tional composition  of  the  finance,  in- 
surance", and  real  estate  industries  iii 
1 976..  In^all.  .three,*  professionak^nd 
technical  employfes  made  up  a  very 
small  share  of  the  total,-  while  the 
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(Employment  inlinance,  insurance^^fna^rM^ 
has  grown  stWadiiy,  aknost  unaffei^pcf  by  economic 
fiuctuatt9n8..  ,\       ft'  «' .        V  '      ^  • 
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proportfon  of  managers  exceedednhe 
average  for  ihe  entire  economy. 

Employment  of  sales  y^rorkers, 
however,  differed  greatly  among  the 
three  indystries.  In  real  estate,  for 
example,  they  formed  the  largest  sin- 
gle category,  accounting  for  40  per- 
cent of  total  employment.  This  pro- 
portion was  more  than  6  times  .the 
average  for  the  economy  as  a  whole. 


Insurance^ companies  employed  a 
Rightly,  lower,  though  stiU  very  large, 
share  of  sales  workers.  In  finance, 
however^  sales  workej^  made-up  a 
-much  smaller  part  0f  ^otal  employ- 
ment. '  '  ; 

The  situation  for  clerical  occupa- 
tions, was  the  reverse  of  that  for  sales 
personnel.  A  relatively  small  propyor- 
tion  of  the  workforce  in  real-  estate 
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^consisted  of  clerical  >yorkers;  in  fi- 
nance and  insurance,  the  proportion  . 
^AvasnmuSh  higher — about  SO  peccent.  ' 

*  •    -Ip  th(5  futufe,  popuxlation^business  »- 
activity ^and  personal  incomes  kll  are 
expcctea  to  rise,  creating  a  need  to 
expaild  both  the  types  of  services 
offered,  and  the  number  of  establish- 

.  ments  engaged  in  finance,  insurance; 
arid  re£(f^estate>  The  three  industries 
are  expected  to  grow  _at  different 
rates,  however,  as  shown  in  th^ic- 

-  companying  chart.  .  * 

^^tween  f976  and  I  ^85^  employ- 
ment in  both  finapce  and  real  estate 

,  is  expected  to  grow  faster  than  <he 
average  for  all  industries,  while  em- 
ployment growth  in  insurance  should 
be  about  as  fast  as  the  average.  As 
fhe  chart  indicates,  finance  will  ^row 
about  twice  as  fast  as  insurance,  with 
real  estate  expanding  at  a  more  mod- 
erate pace. 

Occupational  gro>vth  rates  also 
will  vary,  principally  as  a  result  of 
changes  in  technology  or  ways  of 
doing  business.  For  example,' the  in- 
creasfng  use  of  data,  processing  i 
should  continue  to  lessen  the  de^-^ 
mand  for  workers  in  routine  clerical 
and  recordkeeping  functions  while 
spurring  demand  for  workers  in  com- 
pu^r  occupations.  ^ 
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Banks  have  been  described  as  "de- 
partment stores  of  finance"  because 
they  offer  a  variety  of  services  rang- 
ing from  individual  checking  ac- 
counts  to  letters  pi  credit  for  financ- 
ingi^^l^ld  trade.  Banks*  safeguard 
mbnfy  and  vaK^ables;  administer 

'  trusts  and  personal  estates;  sgid  lend 
money  to  business,  educational,  f eli-^ 

I  gibus^and  other  or^Sanizalions./They 
lend 'money  to  indiyf&uals  to  pur- 
chase homes,  autoynobiles,  and 
househpld  jjems,  and  to  coVer  unex- 
pected f^^anqial  needs,  tfaflks.  con- 
tinually adapt  their  services  to  meet, 
their  customers'  needs.  In  recent 
years,  for  exagjple,  they  have  offered 
tcVolving  crdK  plans,  charge  cards, 

^accounting  and  rbiHing  services,  and 

^  money  management  counseling. 

/    Banks  and  Their  Workiars 

Banks    employed  approximately 
•  1.2  million  workers  in  1976.  Most 


*  bank. employees  ,^rk  in/commercial 
banks,  ♦which-  pffer  a .  widp  variety  of 
services.  Otheis  work*  in  mutual  sail- 
ings banks,  whicb  offeiynQre  limited 
services— itiairrly  savings  deposit  ac- 
counts^ mortgage  loans^  safe-dep<»it 
rentals,  trust  management,  money 
^orders,  travelers'  checks,-  and  pass- 
book loans.  Still  others  work  in  Jhe 
1 2  Federal  Reserve  Banks  (qr  "bank^ 
ers'  banks")  aij|d^  their  24  branches 
well  as  in  foreign  exchange  firms, 
clearing  house  associations* (where 
banlcs  exchange  checks  and  other  pa- 
per), check  cashing  agencies,  and 
other  related  organizations.  In  addi- 
tion, nearly  500,000  people  in  1976 
perfowned  sinffUar  work  i#  saviiigs 
and  loan  associations,  credit  unions, 
mortgage  brokerage  firms,  and  other 
nonbahk  credit  agencies.  ^ 

^iln  1976,  commercial  banks  pro- 
cessed about  25  biliroh  checks  and" 
handled  ap  enormous  amount  of  pa- 


perworlf.  Clerical  workers  accounted' 
for  nearly  t^Vo-thirds^of  all  bank  em- 
ployees.' Many  tellers  or  clerks  pro- 
cess the  thousands  of  deposit  slips, 
Nchecks,  and  cfther  'docuriSehts  that 
"^anks  handle  daily.  Banks  aflso  em- 
ploy many  secretaries,  stenogra-* 
phers^  typists,  telephone  operators, 
and  receptionists. 
'  '  Bank  officers  and  managers  consti- 
tute a  large  portion  of  employmentjn 
-the  banking  industry.  Approximately 
1  out  of  4  employees  is  an  officer- 
president,  vice  president,  treaSur 
comRtroHer,  branch  manager,  lo 
officer,  personnel  officer,  or  other 
official..  Professional  aAd  technical 
occupations,  which  make  lip  ^  small- 
er  segment  of  employment,. include 
acdountantsf  lawyers,  labor  relations 
workers,  computer  programimers'and 
systems  ,  analysts,  economists  and 
public  relations  specialists,.  Banks, 
tike  ,  other  institutions,  also  employ 
guards,  elevator  opewitprs,  and  other 
^  service  workers. 

Three  large  occupatidnal  ca^fe<>- 
ries  in  banking— officers'and  manag- 
ers, tellers,  and  clerks— are  de- 
scribed in, separate.  stat^TrHents  * 
elsewhere  in  tl^  Handbook.      -  ^ 

Pl^98  o^mploymant  ^ 

In  .1916,  {here  were' over  15,000  \. 
commercial    auit  •  mutu^d  savii||gs 
banks  in  the  United  StatW^  (Individ-, 

♦  ual  brarfche^  numbered  approxi- 
mately 50,()00,  but  hiring  usually 
takes  place  only  at  the  itiain. offices.) 
Bank  empjoyment  is  concentrated  in 
a  relatively  sn^aU  number  of  very 
Idrg^  banks.  In  1976,  for  example,  ^ 
almbst  Iwo-thirds  t>f  all  commercial.  - 

*^bank  employees  worked  in  the  Na- 

,-tion's  86^  largest  commercial  l?anks;^  / 
les;  than  6  percent  were  emplojred  by 
t|ie  6,000  smallest^  commeVfiial  • 
banks.*^  *  # 

Most  bank  employees  work  in  • 
heavily  pcypulated  States,  such  as 
New  York,  talifomia,  lUinoto,  Penn- ; 
sylvaiua,  and  Texas.  New  York  City* 

'the  financial  capital  qf/the  Nation, 
has  far  more  bank  workers  than  any 

*other  city.     ,  * 

•  *'  (■ 

Tralnll^  and  Affvancem^ht 

Profesltbihal  and  managerial  bank 
'  workers  ii&ially  have  completed  cpl-  •/ 
.  lege;  most  telfers  and  clerks-have  fin- 
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Bank  of§09n,knd  mAiagm  aiceount  for  about  .1  out  of  4  bank  amptoyaaa. 


ished  high  school;  guards  and  build-^ 
ing  service  perepnnel  riajjj^ave-  less 
than  a  higb' school  ^difiMp.  . 
.  Kiost  new  employeesTeceive  some^ 
form  of '  in-service  bank  training, 
ftanks  also  provi^S«|>ther  opportuni- 
ties for  work  erji|to'  broaden  their 
knoM^ledge  andSilFs.  Ma|l|||^anks 
encourage  employes- to  take  courses^ 
at  local  colleges  and  universities.  In" 
addition,  banking  associations  spon- 


sor a  number  of  programs,  some- 
•times  in  cooperation  .>vith  colleges 
^nd  universities.  The  American^ 
Banjcers  Associatfon  (ABA)  offers 
the  most  extensive  national  program 
for  bank  officers.  Each  of  its  dozeii' 
sciiools  located  , all  over  thc^  country 
deals  with  a  different  phase  bank- 
ieg.  Officers  attend  annual  sessions 
of  one  or  two  weeks  and  receive  de- 
grees after  ode  to  three  years *in  areas 


Erriployment  ifi  the  banking  industry  will  continue  to 
^  grow  ^ry  rapidly  as  banks  improve  and  expahd  services 


Wage  and  salary  workers  in  thfe  banking  industry,  1950-76  and 
projected' 1985  > 
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such  as  cojnnier'cial  lending,  tinstafl- 
jnent  credit,  and  international  bagk-  * 
ing/ABA  also  sponsors  annual  ^ejtii-^^. 
nars  and  conferences  'and/^Qvides 
textbooks  and  other  fedyc^onal  ma- 
terials. Many  ^a^s  pay  sNLor  pa^t^of « 
•<he  costs  for  UiQse  )vhq  jsiicii^fully 
compJete  courses.     *  Jto  / 

Support  person|^(  cfln^epare  for\ 
better^jobs' throttgn  courses  offerejd 
by  the  Ajmericarf  Institute  of  Banking  .  * 
(AIB),  an  arm  of  thfi'/ABA.  The  . 
Institute,  which*  has  over '400  chap-* 
"^rs'in  cities  across  the  country  and 
mimerous  study  groups  fn  small  com - 
^unitielpalso  o^ers  correspondence 

•  study  and  assists  'local  banks  in  <^oq- 
ducting  cooperative  training  pro-  . 

7grams.  The  great  majority  of  ba^nks 
use  AIB  facilities;  many  banks  use 
other  training,  sources  well. 

Salary  practices  in  banici  resemble 
those  in  man^  fisher  industries.  *Mo8t 
banks  review  a  neV«  employee's  sal-^ 
,  ary  twice. during  the  first  "year.  There- 
after<  ejiiployees  generally -are' con-  \  ' 
sideretf  'for  a  salary  ii\^rease  once  a 
year.^'lh  addition  to  salary, /matiy  '* 
I'banks  provicTe  compt^nsatioh  as  an 
in*cent\ve  to  outstancUgg  pe^P^nv 
ance,  -such  as  selKng^^ervices  or  vm  v 
creasing  dep<^ts.  THq  employee  Usu* 
/ally  reci^ives  this  compensation  as^  an 
immediate  or  yearendl  bonus.  ^ 

•  Banl^  ettiployees  should  enjoy 
worlcing  with  rfUnibers^d  should  be  ^ 
able  to  handle  large  amounts  of  nion- 
ey.  T^hey  -should  present  a  goodl  , 
im^ge  to  customers,  bften  banlJ  offi- 
cials are  Encouraged  to. participate  in. 
commufiity  activities.       7^  * 

\.      '       '    ■"  -  ...V 

y  Employment  Outlook 

^-      '  .  '       •  ' 
iB^nks  shoul4k.contfnue  to  be  a  ma-  * 
jor  source  of  job  ppportunities  in  of-« 
fice  occupations..  Banking  employ- 
ment is  expected  .t6  rise  fa^te/  than 
the  average  for  all  industries  through 
,'^he  mid-l9^'s.  New.  jobs  resulting 
•  from  employment  growth;  as  welt  as  ,  T 
those  that*  arise  as  employees  retire,  .J 
dio.  or  stop  wdrking  fo^  other  fea-  ' ' 
sons,' are  expected  to  Account,  f Or 
tens  of  thousands  of  openili^gs  eath; 
year.  .Moreover,  most  entry-ICYjei 
o{/enings  should  be  open  to' all  quali- 
fied candidates.  While  a  frierid's  TCr  : 
fefral  may  help  the  applicant  g((  his 
,^  or  her  lfcot  in  t*he  door,  especially  in*  '  ' 
-  ,<»^maller  establishments,  most  'banks 
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rely  upon  walk-in  applicants  as  their 
single  largest  source  of  new  person- 
nel. .  '  ' 

Most  openings  occur  at  the  clerical 
level.  High  turnover  among  tellers 
should  result  in  numerous  job  open- 
ings. Pa/ticularly  strong  demand  is 
expected  for  office  machine  and 
computer  operators. 

P  Two  kinds  of  opportunities  exist 
for  the  college  graduate:  As  trainees 
for  ofHcef  dr^  managerial,  positiofiis, 
and  as  professional  personnel  such  as 
accountants,  auditors,  statisticians, 
computer  prpgra^nm^s,  and  systems 

^nalysts.        «  • 

A. growth  iivbanic  facilities  and  a 
rise  in  population,  sales,  and  incomes 
will  result  in  more  financial  transac- 
tions. Jobs  also  will  be  created'  as 
banks  continue  ^o  improve  and  ex- 
pand services  such  as  bank  charge 
cards  and  the  handling  of  accounts 
for  retail  stores.  As  banks  strive  to 
bring  these  and  other  services  closer 
to  suburban  areas,  branch  banks  will 
grow  in  number  and  provide  addi- 
tional employment  opportunities. 

The  continued  conversion  to  elec- 
tronic data  processing  may  lessen  de- 
mand for  some  bank  workers,  despite 
the  exp^ted  ipcrease  in  bank  servic- 
es. The.  effect  of  this  development 
will  vary  by  occupation,  as  indicated 
in  the  statements  on  specific  banking' 
occupations  elsewhere  in  the  Hand- 
book, 

Bank  employees  are  less  likely  to 
be  laid  off  di/ring  periods  of  low 
business   activity   than   workers  in' 
many  other  fields.  Even  when  a  bank 


is  soy  or  merged,  workers  seldom 
lose  their  job^.  Bank  officials  usually 
reduce  employme^nt,  whep  neces- 
sary, by  not  replacing  employees  who 
leave  their  jobs. 

Earnings  and  Working 
Pohditions 

In  addition  to  salaries,  bank  work- 
ers generally  receive  liberal  fringe 
benefits.  For  example,  mos,t  banks 
have  some  type  of  profit-sharing  or 
bonu^  plan.  Groop  plans  that  provide 
life  insurance,  hospitalization,  surgi- 
cal-benefits,  and  retirement  income^ 
are  common.  Sometimes  free  check- 
ing accounts  or  safe-deposit  boxes 
also  are^provided.  These  fringe  bene- 
Tits,  along  with  job  stability,  may 
compensate  for  the  fact  tha^banking 
salaries  tend  to  be  lower  than  those 
'paid  for  comparable  pbsitions^n  oth- 
ter  industries.  -  \ 

The  workweek  in  banks  is  geneSL 
ly  40  hours  or  less;  in  a  few  localiti^K. 
a  workweek  of  35  hours  is  com/hon^ 
Teljers  and  some  other  employees 
may  work  at  least^dne  evening^ 
week  when  > banks  remain  open,  for 
business.  Certain  check'  processors 
and  operators  of  computing  equip- 
ment may  work  on  evening  shifts.  , 

Sources  of  Additional 
inforniation 

General  inforipation  abeut  bank- 
ing occupations,  training  opportuni- 
ties,and  the  banking  industry  itself  is 
available  from: 


American  Bankers  Association,  Bank  Person-, 
nel  Division,  1120  Connecticut  A^^e. 
NW.,  WashjngtSb.  D.r.  20036, 

National  A^»cialion  pf  Bank  Womenr;  inc.. 
National  Qffice,  HIE.  Wacker  Dr.,  Chi- 
^a^III.  60601.  / 

National  Bankers  Association,  ^310  deorgia 
.Ave.  NW.,  "Washington, 'D.Cr2001 1. 

-  -  ' 

For  information .^fcfiout  career  op- 
portunitie'S  as  a  bank' examiner,  con- 
tact: •  .  • 

Federal  DQ>osit  Insurance  CBrporittion,  Di- 
*    rector  of  Personnel,*  550  Hth^t.'NW,, 
Washington,  D.C.  20429. 

Information  ox}  careers  with  the 
Federal  ReserN^fe^  System  is  availat>le 
from:.  „^  / 

Board-  of  Govenlors,  The  Federal  Reserve 
^  System,  Personnel  Depaitmeot,  Washing- 
ton, D.C.  2055 1  pr  from  the  personnel 
department  .of  the  Federal  Reserve  bank 
'  serving  each«geographic  area. 

State  bankers*  associations  can 
furnish  specific  information  *about 
job  opportunities.  Writing  directly  to 
a  particular-bank  to  jnquire  about  job 
openings^  also  can  produce  fav0j-able»- 
results. ^  For  the  names  and  addresses 
of  banks  in  a  speciHc  location  as  well 
as  the  names  of  ^their  principal  offi-; 
cers,  consult  one  of -the  following  di-. 
rectories,  which  are  published  twice  " 
each  year: 

The  American  Bank  Director);  ( Norcross,  ^c- 
iFadden  Business  Publications). 

Bankers  Difectory—The  Banker's  Blue  Book, 
,  (Chicago,  Rand  McNally' International). 

Polk's  World  Bank  Directory,  (NashvillQ,  R.L. 
Polk  &  Co.). 
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OCCUPATIONS  IN  TH^ 
INSURANCE  INDUSTRY 


The  insurance"  industry  offers 
many  employment  opportunities' 
^both  for  recent  high  school  and  coN 
legd  graduates  and  ^or  experienced 
workers.  ^      '  . 

The  1 ,800  life  and  2,800  property- 
liability  (also  called  c^ualty)  insur- 
ance companies  do  business  in  home 
and  regional  offices  iand  also  in  thou- 
'  Sands  of  sales  of^ces  throughout  the 
co&ntry. 

Nature  of  the  Business  - 

There  are  three^  major  types  of 
insurance:  ^  life,  property-liability, 
and  health.  Sorrie  companies  special- 
*ize  in  oniy*one  type;  a  growing  num- 
ber of  large  Insurers  now  offer  sever- 
al^liiies  of  insurance.  For  example, 
several  life  insurance  carriers  can 
now  offer'Xheir  policyholders  ^)rotec- 
tion  for  their  homes  and  cars;  at  the 
same  -  time ,  major  property-liability 
companies  sell  life  insurafnce  poli- 
cies. Many  insurance  compUnies  also 
offer  mutual  fund  shares  anovari^ble 
annuities  as  additional  investment 
choices  for  their  customers. 

«  Life  insur^ce  companies  sell  poli- 
cies that  (>rovide  benefits  to  Survivors 
upon  the  death  of  the  insured.  Sonte 
life  insurance  policies  also  provide  * 
policyholders  with^a  steady  injbome 
when  (hey  reach  retirement  age  or  if 
t^ey  become  disabled;  policies  may  . 
be  designed  to  help  provide  funds  to 
educate  children  when  they  reach 
college  age,  or  give  extra  financial 
protection  whilcwthe  children  are 
youi^g.  Life  insurance  policies  also 
may  be  used  t9  protect  business  in- 
terests ^d  tQ  guarantee  employee 
benefits.  ^Property-liability  insuf ance 
provides  policyholders  with  protec- 
tion against  lo^  or  damage  to  their 
property,  and  protects  them  from  fi- 
nancial responsibility  for  injuries  to 
others  or  damage  to  other  people *s 
pipperty.  It  coi'ers  hazards  such»-as 


fire,  theft,  and  windstonn,  as  well  as 
worker§'  compensation  and  other 
elaims.  Most  life  and  property  Habil- 
•ity  conipanies  sell .  accident  and 
healthr  insurance,  -which  helps  pol- 
^icyholders  pa^ medical  expenses,  and 
may  furnish  other  benefits  for  an  fiv'^ 
jury  or  illness. 

An  increasing  nujnber  of  insurance 
policies  cover  groups  rangiqg  from  a' 
'  few  individuals  to  many  th'ousands. 
These  policies  usually  are  issued  to 
employers  for  the  benefit  o?  their 
employees.  Most  comm^  are  group 
life  and  health  plans,  although  the 
number  of  group  autompbile  and 
homeowner  policies  is  growing  rapid- 
ly. In  1976,' group  life  insurance  pro- 
tected about  75  nxillion  persons;  the 
number  of  pK)licles  was  about  60  per- 
cent higher  ihan  the  nunjber  10  years 
earlier. 


Imuranpe  Workers 

•  About^  1.6  million  people  worked 
in  the  insurance  business«in  1976. 


The  majority  were  in*  cle^cal  and 
sales  •  jobs,  (See  accompanying 
chart.) 

Nearly  half  of  all  insurance  -work- 
ers have  clerical  jobs;  onlyrthe  bank- 
in|li>^^u^^O^  ^  larger^ropdrtion 
'  of  employees  doing  clerical  work.  In 
insurance,  clerical  workers  keep  rec- 
ords  of  premium  payments,  services, 
and  benefits  paid  tq  policyholders. 
Most  are  secretaries,  stenographers, 
typists,  statistical  clerks,  office  ma- 
chine' o^^^rators,  or  general  office'' 
clerks.  They  do  "work  similar  to  that 
of  their  counterparts  in  other  busi- 
nesses. 1 

Other  jclerical  wof keris  have .  posi- 
tions of  greater  responsibility  that  re- 
quire extensive  knowledge  of  some 
phase  of  insurance.  They  include 
claim  adjusters  (D.O.T.  24 1 . 1 68)  ^nd 
claim  examiners  (D.O.T.  249.268) 
y/ho  decide  whether  claims  are  cov- 
ered by  the  policy,  see  that  paypfient 
is  made,  and,  when  necessary,  inves- 
tigate the  circumstances  surrounding 
the  claim.  (See  the  statement  on 
Claim  Representatives  else>yhere  inl 
the  Handbook.) 

Nesurly  one-third  of  all  insurance 
employees  are  sales  workers— chiefly 
agents  and  brokers  who  sell  policies 
to  individuals  and  business  firms. 
Agents  and  brokers  (D.O.T.  250.258) 
usually  find  thieir  o^n  customers  or 
'"prospects,"  see  that  each^licy 
they  sell  me%ts  the  individual  needs 
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of  the  poIiQyhoIder.  (See  the  state- 
iMsnt  on  insutance  agents  and  brok- 
ers elsiewhere  in  the  Handbook.^ 
.  About  one  out  of  eight  insurj^Jjje'^^/- J  ^ 
^kjffkers  has  a  managerial  job.  ^4|*f3t  'V*^ 
,  »Brs.^of  local  sales  office^- 6ft6rv\y 
Vi»^d  part  of  their  time  selling^.  Otb-  ^ 
er  who  work  in  .home  offices,  are -in 
cbsarge  of  departments  such  as.actu- 
-nsil  calculations,  policy  issuartcc, 
a4:;:rounting,  and  investments.' 
^ofessionals,  employed  mainly 
offices,  represent  about  I. 
-o    '5  insurance  workers.'-Tl^se  spe- 
''cuaists,  who  work  cIo$ely -wit^j  j^X^r- 
£~e  company  managers,  stud^^in- 
s;^n<^^  risks  anjd  coverage  problems, 
^*«aiyze  investment  possibilities,  pre- 
financial  reports,  and  do  other 
rr^fessional  work.  Among  them  is 
'*:ht  actuary  (D^O-T;  020.188)  whose 
loc  is  unique  to  the  insurance  fiefd. 
^riuarles  make  studies  of  the  prbba.- 
-f>t=     of  an  insured  loss  and  deter- 
rrr-Ts-e  premrrm  •  ♦es.  (See  the  state- 
Rjf*f*    on  acniain--:^-  elsewhere  in  the 
HMtf'dbook.)  An.-dsr  specialist  is  the 
r69rT88),  wh(J 
.m-^'    nsufc  .we  applications  to 
Actc*--  "  T^fcvolved  in  issuing 

a  p^'.Icv  f  -^c"    V  ^rs  decide  wheth- 
-        r         -  the  application; 
njK:  ^^  teit.t^'i^^  ^'^  rh  premium 

-ipp^v  t  ;  /  '  i-n  policy' is* 
ihe  on'l under- 

*^'her     "      .  Handbook. 
;.iessi-^>il  i^ployees  dc 
crk  in  insur- 
otner  business- 
A^coUh^tmis,    or  example,  ana- 
*yz«  ^'^^  ranc  e  co^aT^any  records  ana 
■  .:u!  P^'  Olemsr^  relating  to  premi- 
;Vnents,  payments  to  pol- 
r   H»ia^r>  and  other  aspects  of  the 
duiincf'-  Safety  engineers,  fire  pro- 
t^tv  '    ^--^meers,  and  industrial  hy 
i'cmwi.  u  3  casualty  companies,  cor 
.itail  ndustrial  and  commercia. 

rTniiir;T<W)«lers  on  matters  concerning 
tins  wa^nh  and  safety  of  their  employ- 
Qir-K  J|c  Statement  on  occupa- 

torrrsL  i^f(«  and  health  workers  else- 
vme-t  in^e  Handbook.)  Lawyers 
imtcrorei  the  regulations  that  apply  to 
iiT  4«i-iinc^  ompany  operations  and 
Kk«"d-r  th#settlement  of  some  insur- 
ar.i^r^  cla "^s.  Investment  analysts 
c  _^te  -al  estate. iftortgages  and 
nt^  sisuea^f  bonds  and  other  securi- 
namzi 


«  c=nmiut«rs  arf    nstalled  to  pro- 
••MiTTTnce  racorci  «rt'  Increa^Jng 
rdata  crrocaa8»^«P«cla~ll9li^r.c 


iocatec  in  many  medium-sized 
lowns 

Abci::  half  of  all  insuramce  em- 
ployees work  In  life  ccr=32Jiies  and 
agencies.  Included  in  t=zi:  group  are 

Dme  very  large  ^m.ranies  with 
■nousancs  of  empicv  -  tt  nearly  one- 
third  of  life  comp^^-^  workers  are 
omploA ed  in  firm 

.000  people.  Prope  t 
DanBes-  although 
than  hfe  insurance  c 
diiy-  nitve  fewer  wor 

ne  ir  u\  e  of  those 
iual:*  comnanies 
men  :::  of  1  .  >'   )  or  n\ 
iser.         ar  .  sates 

-  er  -Tiall    esardle^  '  :he  types  of 

n5;ur:;v:ce  h:inait;c  ■  60  percent 

V   he  t  off.  ct:.-  eir        ^  j  fewer  than 
nersoni" 


inst^K'f'  '1  '  — Dcess  if  - 
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;n  er 


:6mmer- 


-TIC 


aiiit'>T\.;c:;cessiiT 
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iisunar.     company  home  anc  ~e-- 
ral  oft'       generally  are  loc-^o.' 
-  Iarr-       ban  centers.  Ne2u4y 
:;rsons  employee  in 
iffii.    ^  work  in  sever  Sta..:;' 
California,  Illinois  ^'cr^^ 
...    i,  Ohic.  and  M:^^.  b 
.1^   "ce  workers  whc  -ea^  . 

.he  public— sales  r-ers^  n 
idum  adjusters— are  rcaue. 
.     the  country.  Almo^.' 
gents  and  brokers  "  : 
all  company  offices 
igencies.  Many  c  ^ 
'  in  independent  : 
mall  cities  anc  ^• 
the  country.  Comrr  - 
rive-ift^  daim  cente 

/  0 


more  than 
inability  corn- 
re  -:LLmerous 
i^.iantes,  gener,- 
^    fewer  than 
oioyed  in  ca- 
establish- 
u    Most  local 

rice-s  are  rela- 


•farming,  Ottm  -Salifications^ 
and  AcBvanr:^»niont 


insuriinc-  .n^ 
hr  pecaie  - 


rtg:  oth 
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'"ew  slcii 
GradL 
;usinesii 


)pportunities 
—  edu,cational 
Some  posi- 
-iiiL.    -  stege  ,train- 
•  fiUeirf  ny  workers 
Ti^     training  and 


school  or 
raining  for 


Tiost  bi:-inning  cltrm  al  ns.  Courses 
n  typing  anc  bu- inesL'^  4th  are  as-- 
.ets;  the  ability  to  opr-^i^-  jffice  ma- 
chines also  is  helpful  -.j^bc  and  oth- 
■r  special  skills  h^r  r  beginner's 
dvance  tc  more  responsible  jobs. 
Jobs  r:- engineering,  accounting, 
and  other  professions  fields  general- 
ly require  the  same  i  inds  of  college 
training  here  as  in  otner  businesses. 
Cr  !eg^-trairjed  people  also  are  pre- 
rerrec  for  managerial  positions, 
many  f  which  are  filled  by  promo- 
tion fr  m  within.  • 

In  U  work  requiring 'contact  with 
the  puolic,  employees  should  have  a 
pleasant  disposition,  and  an  outgoing 
personality.  Those  in  frequent  con- 
tact with  policyholders  should  be 
able  to  inspire  confidence  in  their 
ability  to  protect  the  custo'mer's  in- 
terests. Because  insurance  compa- 
nies often  encourage  their  managers 
and  administrative  employees  to  par- 
ticipate in  community  organizations, 
thev  should  be  people  who  enjdy 
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working  <  nh  others  in  a  sodiaL  situ> 
ation. 

Insurancse  workers  have  amp^  op- 
portunity  to  continue^  their  e  Juca> 
tion.  The    Insurance  4ixstiti  :e  of 
America,  for  example,  has  ome 
study  cou-Tses  for  claim  ad>:t»icers, 
claim  es^aiminers,  underwritc\^  and 
sales  worxers  The  American  i^«iUl*ge 
of  Life  Jiiiisrwriters,  the,  N  <^'^Vnal 
Associaiaor  of  Life  UnderA'  »ters, 
and  the  I^i^e  Underwriter  iig|rmg 
Council  itfcr  courses  that  s^^'-^ss  rhe 
service/     psnts  provide     a  pol- 
icyholderrh  Other  courses,  ersiecisih 
designee  tc  nelp  ^clerical  ernsjloyeer 
better  understand  life  insunmre  -e 
late  to  the  organization  am    -t:-  ra- 
tion of  botn  home  and  fiek  c.'  ^e: 
These  are  given  by  the  Li^-  "'Ticr 
Management  Association,  vn*vcL  ais 
provides  programs  for  the  •'eveicT* 
ment  oY  supervisors  and  ma^:a.geri 


Mfost  ;ob  openings  ir  tne  insurance  ^^ccuDations  will 
be  to  "eoi&ce  worker^  wrnc  leave 


'  -?ra-^-e  [iTHLjai  ni?enings.  "■:^7b-±  Cm  thousands 
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Employment  Outlook 

Employment  of  insurance  worke 
is  expected  to  increase  about  as  fa 
as  the  average  fpf  all  iccupatio- 
through  the  mid-19.80's      the  insu: 
ance  industry  continues  :  ;  expand  in 
addition  to  new  jobs  that  /ill  becc  "le 
available,  thousands  of  cr^enings  will 
x>ccur  as  employees  die    retire,  or 
leave  their  jobs  to  seek  ciher  work. 

The  expected  increase^  :n  emplo^ 
ment  will  result  mainiy  from  a  gro  • 
ing  volume  of  insurance  i>usiness. 
a  larger  proportion  of  the  populati  i 
enters  the  age  group  norm^iiy  asso  ^  - 
ated  with  family  forms^on,  higher 
incomes,  and  greate  consi^rr-' 
spending,  insurance  saie^  should 
pand.  Sales  of  life  insurance  will  r  - 
as  the  growing  number  of  you- g 
^adults  attempt  to  provide  a  secL  e  . 
future  for  their  families,  ProperTy- 
liability  insurance  sales  should  ex^ 
pand  as  they  buy  homes,  cars,  and 
other  items  that  required  insurance 
protection.  More  business  insurance 
will  be  needed  as  new  plants  are 
built,  new  equipment  is  installed,  and 
more  goods  are  shipped  throughout 
the  country 'and  the  world.  Addition- 
al sales  will  be  generated  by  a  rising 
demand  for  relatively  new  services 
such  as  dental,  prepaid  legal,  and 
kidnap  insurance.  Furthermpr  #  the 
growing  concern  over  the  health  and 
safety  of  industrial  workers  and  con- 
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£8f«!Mrric|K  md  Working 
t-^nditions 

Earning  r  -  .^nsupervisory  oiffice 
workers  i.  -rn;:  -ance  companies  avr 
eraged  $1"  ^t^eK  in  1^76,  slightly 
belov,  the  av^raiir:  nr  all  industries. 
There  wen?  s^enifruint  dififerences  in 
earnings  de^'^ndin:.  upon  thejype  of 
insurance  cimnpan  j  For  -example, 
workers  in  c";mpan:ies  specializing  m 
accide;nt  anc  healt:  insurance  aver- 
aged SI 64  a  week,  vhile  employees 
in  life  companies  e  rned  $l67  and 
workers  in  casualt;  companies  were 
paic  average  week  salaries  of  $  1  74. 
Sai.^v  Kevels  in  diri^r^nt  parts  of  the. 
counr-v  also  vary;  -rpings  are  gen- 
eraiiy  owest  in  s  ,  ihern  cities 'and 
hignesi  in  liorthea  ::rn  and  western 
metrooolitan  area.  Within  a  geo- 
graphic region,  sai;^'ies  usually  are  , 
higher  in  the  large-  companies. 

A  1976.  survey  f  life  insurance 
companies  reveale-  i  wide  range  of 
clerical  salaries.  Fiie  Clerks  earned 
^aboyt  $117  a  week?  and  typists  re^ 
ceived  about  $124.  Executive  secre- 
taries averaged  about  $234  and  expe- 
rienced computer  operators  weje 
paic  iverage  weekly  salaries  of  $220, 

Starting  salaries  for  professional* 
woncers  axe  generiflly  comparable  to 
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those  foj^-sirhilar  positions  in-  other 
businesses.  Accorfling  to  information 
available  fconri  pi^rVate  surveys  of  life, 
and  propcsJW'-liabili^nsu ranee  com- 
jjanies,  19'^  college  graduates  start- 
ed at  salancs  ranging  from  $8,500  to 
$12,000  a  >i:ar.  ^Specialists  with- 
graduate  djegrees  ©r  several  years'  ex- 
perience ixaay  receive  considerably 
higher -starnng  salaries.  Unlike  sala-  ' 
ried  profeMonal  workers,"  agents  and 
brokers  cirrn  commissions  on  the 
policies  they  sell.  (See  the  statement 
on  insurance  agents  and  brokeVs  else- 
where in  the  Handbook:)  Ar\nu2i\ 
salaries  for  supervisors  "in  life  and 
property-liability  companies  ranged 
from  $L7*000  to  $25,000.  Those  in 
executive  positions  earned  between 
S3S,000  and  $50,000  a  year  in  197r  . 


depending  upon  their  area  of  special^ 
ization  and  level  of  responsibility. 

Except  for  agents  and  brokers  who 
sometimes  must  extend  their  working 
hours  to  meet  with  prospective  cli- 
ents, insurance  company  employees 
worked  an  average  of  37  hours  a 
week  in  1976.  The  number  of  paid 
holidays  is  somewhat  grea^r  than  in^ 
n\any  other  industries.  Twto-week 
paid  vacations  generally  are  granted 
employees  after  1  year  of  service;  in 
most  companies,  paid  vacations  are 
extended  to  3.  weeks  after  5  years 
and,  in  some,  to  4,  weeks  after  10 
years.  Practically  all  Jnsurance  com- 
pany workers  share  in'gfoup  life  and 
health  plans,  as  well  as  in  retirement 
pensions. 
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Sources  of  Additional  ^ 
Information 

General  information  on  employ- 
ment opportunities  in  the  insurance^ 
business  may  be  obtained  from  the 
4)ersonr)jel  departments'  of  major  in- 
surance companies  or  from  insur- 
ance  agencies  in  local  communities. 

Other/  information  on  careers  in 
the  insurance  field  is  available  from: 

'American  Council  of  Life  Insurance,  1850  K 

St.  NW.,  Washington,  DC  20006. 
Insurance  Information  Institute,  110  William 
'St.,  New  York.  N.Y.  .10038. 

American  Mutual  Insurance  AHiance,''^^] 
Wacker  Dr.,  Chicago;  III.  60606. 

National  Association  of  Independent  Insurers, 
Public  Relations  Department,  2600  River 
Rd,  Des  Plaines,  111.,  60018. 


An  increasing,share  o  T  our  national 
wealth  is  being  devoted  to  services  as 
a  result  of  greater  emphasis  on  amen- 
ities such'as  health  car;,  education, 

'J  
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reation.  In  many  ways',  this 


trend  re 


Service  industriedL  19^ 


18%  of  total  employment 
in  all  industries 


ects  the  C9untr:  s  goals  of  a 
better  aid  fuller  life  for  all  its  citi- 
zens. 


S    Occupational  groups  in  the  service  industry,  1976 


Professional  and 
technical 


Other 


Managers  and 
administrators 


Sou'C€»   Bmcau  ot  LaDb»  Statistics 


Clerical 
workers 
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In  today's  job  mari::cl,  the  se^^jc* 
industries'^  a  major  sour^  o  ^rm'* 
p logmen t,  fo^  new  workers  as  vnii 
experienced  Otfies.  Thev  offer  jo^ 
portunites  tQ  }^ople  j.t\al|^v^^ 
skill,  tzrainingf  a\d  eiiuc^W)n/ 

In  1^^76,  ne^rlV  3(  Taillion  peiopi* 
workec  in  service^ncustri^  N««' 
one-haiif  were  wage\and  salary  wr 
ers  in  ^rrivate  firms,  ipciudin^xovo 
million  private  houadibold  wo^ 
oyer  1  j.I  million  moravwere  gov^ 
ment  employees,  (mairpty  in 
tion,  health;  and  public^dsnti 
tion>;  and  about  2.3  nil|iion  ^^^^Jt 
self-empIo^ed. 

Educational  services,  it8cii<ci^Vii 
elementary  ' and  second arv-xsct*^ 
and  institutions  of  higher  eanc^iiniv 
makfe^up  this  jargest  sector  orfl^e  set 
vi's^ndustry^.  and  account  tor\| 
one-feurth  of  its  work  force. 
services^  including.  h6spita|sL 
of  physicians,  and  other  esnii^ 
ments  that  provide  heal^  ser^ 
constitute  the  next  largest  sbcu^ 
account  foe  abqut  one-fifth 
workers.  The  Postal  Service  an 
eral,  Stat^,  and  local  public  ao| 
tration  account  fbr  about  omel 
of  service  workers.  Other  servic 
dustries  empk>ying'man^  work^r,"^ 
hotels,  laundries,  Bbauty  and 
shops,  private  households,  b«>  i 
and  repair  services, .'welfare  aft. 
gious  organizations,  and  en: 
ment. 

As  shown  in  the  accompany 
bulatidh,  white-opllar  worker 
fessional,  m^jplShdal,  clerics 
sales  workers)  account  fr 
threp-fifths  of  the  servit*  iruus:. 
employment.  Tlae  indu^ry  ^Tt^'^^i 
^he  higH^est  proportion ^f£roi4fe>:ii&^^  ^ 
aly  techrrical,  and  icindred-wq-rttr :  01 
any  major  indusr^;  tbe|e  woners  e- 
count  ^or  about  one-thirih  ot  3B«*n-  | 
dustry's  employnrtent.  By  far  tnc  laK^i> 
est  concen^rat:  jn*  of  professiorur^ 
f)ersonneI  is  reprEssented  by  teachen 
in  educational  services.  Other  major! 
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employers  of  professions  workers 
are  medical  and  health  ••^vices— 
where  doctors,  rtcntists,     a  nurses 
constitute  a  lar?^^  share  c     he  work 
force.  The  go-?rnimer  -nrploys 
many  professiorrfaii  m  acTn;rr'««^rative 
jobs.  Many  profe^^sionals  arc  s=lf-em 
ployed.  Clerical  -  /*rkers  accaan:  for 
about  1  ovt  of  5  ^'^ice  indu--n^,  ^rr 
ploy^es.  Most  are  i-VMiograpnrr--..  • 
ists,  sccreta/les.         dfrice  -Tiacnii 
operators.  Manawcr^,  :frici2iu  in. 
proprietors,  incliitmsg  health  -:rrr:r=: 
administrators,  tlj-kc  up  -::»a 
ohc^tcnth  of  the 
ment. 

Service  worke 
one -fourth  of  the 
menit.  Some  large 
lions  are  ppiv^  V  tusfhqld 
/practical  nurse,      ^^la!  a: 
janitor,  waiter  anc  »aitrer 
and  protective  serv  work 


Tnresen.  _ 
wastry's  -n  ■  ..oy 
service  s.  ..pa 
^  er. 

ok. 


:LL:-:f  --..'jir  workers,  mainly  sl^illled 
znmL     ^:^s^and  semiskilled  pbTa- 
^.v.>^.  c    ^icrute  only  ome-tenth  of  the 
mtv  :  i;r  ^     -mployment.  Man     »f  the 
:;ri:r.i      rRcrs  are  mectaanics  tuto- 
Mt*;  xna  .other  repair  ser\     a  in- 
.  r. maintenance  wc    ^rs  in 
,-T^!N,  schools,  and  other  es-aclish^- 
-  jr^ts.  "^^eratives  work  maim  in 
Jbne;    auto  repair  shops,«and  th- 


•  -  -  .tof 

lati\  ely  few  laborers  in  :r  in- 
j^r'  work  in  auto  repai  r  she  ^  on 
iol    ..;urses,  and  in  bow  .ng  alleys. 
-Dioy  -nent  in  the  se-^  ice  js- 
1'  cted  to  increase  fasu  ir^^an 
a     .ice  for  all  industries  th-  nugh 
n  .^  '980's.  The  growth  the 
u  -  tor  services  is  expeciet  to 
— r  trom- population  growth  ex- 
ling  -"usiiress  <fetivity,  and  r  :3ing 
r.s)nu  incomes.  Among  the  faistest 
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growing  segifients  of  the  indtjstry  will 
be  hospitals,  medical  services,  and 
compu':er  software  firni.s^ 

-  *    The    mportance  of  personal  con- 
tact in  -ian>  service  activitki  tends 

''to  limr  he  effect  of  technological 
nnnovaticns  or  employment  require- 
ments. -  rhQiugh  cexmputers  ipay 
slo%  W  nrfc  vment  growlh  in  some 
aj>eas — i:  '  .  ttanole,  in  b 
jn£—  tecrrnc.  Jip^al  change 
pected,  tc  ^ign  #L;antly  litti 
demand  r  -icers 
industry  ^ 
The 'St. -m:  '  :j  ' 

job    OppOTtUr     .  b 

laundry  -^-d  »iryc' 
More  detziileji  info 
vices  related  ir  .k 
across  many  m:i 
where  in  'ht  h:.n( 


kkeep- 
not  ex- 
ihe  total 
service 


»»c>"^  disci^ss 
■     jtel  and 
,  ^a.istries. 

jq  tiout-ser-"^ 
iii/c-:^,.  that  cut 
airrrsars  else-^ 
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menr  at  nigh  Hote.s 
?eso^t  areas  ^iiUen  hai^^: 


^ide  yawety 


HOTEL  OCCUPA^O 


2iTovide 


Hotels,  miGtels,  amd  res^t^  !?i 
lodgings  tto  suit  tbe  needs  every 
traveler.  Soniie*  motels  offer  ttcexDen- 
srve  basic  services  lor  those  '<i|icysiin- 
ply  want  a  comifortable  ^itece  to 
slteep.  Other  ni^tei»and  ir  *^  hotels 
cater  to  persons  dcsuir^  more 

-  luxurious  surround<A»i^  ar?-  .TfT~r  fljjje 
restaurants^  persi;**''*  t«-.r  -ics;.  and 
n&any  recreation^!  -ic-filite^:;  that  may 
include  swimnr'^H  ^  oil,  golf 
courses,  tennis  ccm  ^rseback  nd- 
ing,  game  rooms — ^  ^  haairn  spas.- 
About  890,000  pKctft  .^-kea  in  this 
industry  in  1976  % 


Hotel  Buainess 

.  Hoisui  -unge  in  size  from  :iosc 
with  c^^rr  .  ew  rooms  and  empr.oiyees 
to  hu^ie  -stiablishments  with  ^ore 
than  -^O  'loims  and  hundre:::Lx  of 
workerr  Ma-*  of  the,  motels  bu;ilt  in 
recent  '^rs  x-:  fairly  l^rge  anc:  em- 
ploy miarv  V  TT-^rs,  but  the  eccrnomy 
motels  .mri  ttlci  older  mptels  have 
relative  -—rai'  staffs.  In  fact,  some 
motdis  ar.         entirely  by  owners^grams. 

and  ilxeir  tV,r.-:»K».  ^    To  provi^ip  the  manv  servttesjp^y 


b£^  recreatiop^al  facraoies  mcluding 
golf  coures.,  lean  is  courra*  and  swim-, 
.-ming  po^ls.  ^arge  -  roefc  aiso  may 
have  newsstands,-ba  '^tr  an:::  beauty^ 
shops,  iauindry^nc  ^rvices, 
and  theater.  and^irliT'^  ficXw  ?  count- 
ers. 

^  Hotel  WortiM^ 

As  hoteJ  operations  "^^^tzDme  m»ore 
com3)lex,  the  emp^asi*^  training  is 
increasing.  Dfemarrd  fc-  ofe^sons  with 
special  skiiUs  and  trainrm^  v||  colleges, 
juniior  coliiegcss,  techrtxs**  mstituiccs, 
vocational  schools.  :tf^  sh  schools 
is  increasimg.  Also,  maar-  ^snployees,- 
particularly  manager!!  ixusajgo  conj-. 
prehensive''on-rhe-^bb  ^irsxxning  pro-  , 


SSuQis  and  many  motels  Toff®""'   hotels    and  ^ciils  enf^lcly 


offer  a  vari^ity  of  conveniences  foe 


TKfs  statemen-^  wes 
of  jobs  in  hotels.  -^-Hcls^^Btt  resorts,  banquet 
Separate  HandbiAuk  st'^ieinents  de-  <  swimming 
"scribe  the  work  hotci  4Msekeep-  tels  usuall 
ers,  managers,  cut  of'^ce  clerks,  while  hoi 
and  bellhops.  taurahts  a 


ovefvieurr\their  guests,  including  restaurants^ 


;i:nts,  meeting  rooms, 
^-r     and  gift. shops,  Mo- 
\  r  simple  coffee  shops, 
itfn.  have  severak  res- 
iiiay  Offer  live  entertain- 


Sofie  hotel  occupetions  require  IHtle  or  no  specli^iJifHl  trelnlng. 
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workers  in  U  wide  variei)  of  oc^tzpkt 
tions.  These  usually  arc  ciassiflied  a^ 
professional^  middle  mana^emen^ 
and  service  and  ^raft  occupations.' 
Professional  positions  S4ich  as  gener- , « 
a(  jitapager,  fbod  aWd  bemrage  man-  , 
agttr,  personnel  director  and  admin- 
istrative chgf  gener^-vly  require^ 
considerabl^rormal  t)|aming  and  job- 
^/»Ypffriffngff   MiArflft  management 
o<Jcupati^^<^5uch  -  as'  auditor^  piir-^ 
chasing'^iif^n^,  executive /hoi^ekeepr 
ej*,  and  chef  generally  require  formai 
training  and  extensive  on-the-job 
training.  Jobs  such  as  bellhop,  cleans- 
er, bartendefr,  an^  ^aitrs^s  generally  * 
require  less  training.  ' ' 

Housekeeping  is 'a  very  important 
part  of  the  business  and  more^than  a 
fourth  .of  all  workers  are  concernec( 
'^ith  keepinVhot^ls  and  mro^fels  clean  ^ 
and  attractive.  »The  hpusekeeping 
staff  make  be^s^  provide  gudsts  with 
fresh  linens  and  towels,  vacuum 
rooms  and  ^alls,  and  move /umiture^ 
Linen  room  attendants  and  lauftidry^ 
rooni -workers  mark  and'insf^ect  tgw- 
els,  sheets,  and  blankets  and  operate 
the  washing  and  pces^g  machines  in 
the  hotel  laundry.  Large  liotels  and 
mote)s  usually  employ  executive  " 
housekeepers  to  supervise  these 
wbrkers  and  purchase  housekeefjing 
Supplies.-  Some  hot^s '  also 'en^ploy 
jnanagers  to  supervise  laundry  opera- 
'tions.'  '  /  ^ 

Food  service  tpersonnel 'Co^a^iprisc• 

....     ■■    ■'  ,.■ 
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,  '  Three  out  of  every  five -hotel  employees  in  1976  were 
y  service  worke^rs  *    .  / 


Managers 


Service 


Sourca:  Buraau  of  Labor  Slattttict 


the  nextiar^est  group  Of  hotel  work- 
ers. These  workers  include  cooks  and 
■  chefs»  waiters  and  waitresses,  meaii- 
^cutters,  dining  rqom  attenc^ants  and 
dishwashers,  food  counter  workers, 
and  bartenders ^who  work  iti  the  cof- 
fee shops  and  restaurants  found  in^ 
most  mptels  and  hotels.  Detailed  de- 
scriptions of  their  duties  are  found 
<&lse where  in  the  Handbook. 

f(otel  managers  and  assistants  are 
reBponsible  for  the  profitable  opera- 
'tiori  of  their.establishments.  They  de- 
termine room  rates;  oversee  restau- 


rant  operation^,  and  supervise  the 
staff  In  smaller  hotels  and  motels  a' 
general  manager  performs  aJI  these 
tasks,  but  in  large  hotels  a  (general 
manager  usually,  has  several  assis- 
tants, each  one  regi(>onsible  for  a- 
separate  department,  such  as  fdod 
service,  sales,  or  personnel. 

Nearly  all  hotels  and  motels  em- 
ploy clerical  "Vorkers  to  take  rooin 
reservations,  bill  guests,  and  furnish 
information-  Most  of  these  workers 
are  front  office  "clerks  who*' greet 
guests,  assigji  rooms,  handle  mail. 


Hot*l    auction  p^rtonn^l  coordln«t«,  rwrva^nt  foi^all  hbt^ta  ^nd^motalt  In  th« 
Q       A  <'  company'^  •ytmjh\  \       ^  /  t) 

ERIC        > .      .  . 


<*CrUPATIC    \/oi.TLOOK  HANDBOOK 

and  collect  :oayme*nis.  The  remaino:;:- 
are\c:ashier    bpokiceepers,  teiiephc-*, 
'opeVators    secTeiaries,  and  oth    •  * 
•  clerical  wc  -  ^ers  '^'hose  jobs  i.-n  hotels 
are  much  '  J^-e  chrr.cal  jobs  elsewhere. 

MosUhotcIs  and  some,  motels  em- 
ploy a  ur  iforrred  staff  to  perforrr' 
seYvi&^fc:  guests.  Tfiis  staff  includes 
bellhop^H^c  -*arry  baggage  and  es- 
cort guest;  ^  frieij  rooms;  doorks^i^- 
ers,  who  h-.-i-  cuests  out'  of  tneir  wars- 
or  taixis  ar:.     -^rry  baggage  into  "'^.^ 
hotel  *\obbT    imd  elevator. operate- 
In  addit;.:ri    hotels  employ  nrian 
cfther  wort^tv-^  who  are  a/so  foun*:  in 
other  inlCw^rne;^    ^mong  these  are 
accountarr  ■     petaonnel  workers,  en- 
tertainers, ind  -i:rreaticm  workers. 
'  Maintenar   e  Wirrkers,  such  as  car- 
penters, e  t?c  :nci3nj6,^a^tfonary  engi- 
neers, pl_.^ -^rs    and  painters,  also 
work  :oi  hr;-Is.  StilT  others  include 
detectr  r-,     ar^  ers,  cosmetologists,  ^ 
valets,  ^.^ardeaer^,  and  parking  atten- 
dants! i^  '  nst  ol  t-tiese  occupation*^  are  . 
discuss     cit*iNv  f;ere  in  the  Handbook. 

grtnployment  Outlook 

"  ^  EfTirroymen   mjliis^rndustry  ^JX- 
pecte^  ;o  e?;:3and  more  slowly  rhan^ 
*he  avr  age  for  ^fH4iifiustries  thr  ugh 

.  the  fttic  198r  ;>Although  new  r.otels 
and  .motels  .  rr  ^pected^to  be  ouilt 
to*  tak^  adv^i  -  .ageSof  in^town,  inter^^ 
stat^  highway  ,  or  resort  locations,  de- 
sirable sites  dv^  becom^g  ^^rcp  and 
Very  expensivi  As  a  rc^H|  many 
owne*  are  ertTM-cted  ^d^lHEbilitx^e 
and  mo<l[erni2e  --xssting  hojtcl  proper- 
ties rather  thar  construct  new  proi> — ^ 
erties.  In,aBdinton  to  opejiings  result- 
ing from^^grc wth,  thousands  of 
workera  win  be  needed  each  year  to 
replace' those  whA  retire,  die,  6r 
leave  the  industry./ 

Most  of  the  anticipated  employr 
ment  growth  will  stem  froftj  the  need 
to  staff  new  hotels  and  motels.  Al- 
though employment  is  expected  to  . 
increase  in  both  luxury  and  ecor\pyny^ 

.motels  as  Federal  expenditures  kfr 
highways  ari^  other  transportation 
systems  stimulate  travel, both  busi- 
ness and  pleasure  travel  ar^  sensitive 
to  ecpnpmic  and  busine^  coi^ditions:  - 
More  hotels  ar^  adding  facilities  and 
services  for  redTeatian  in  an  effortt^  ''^ 
attract  greater  numbers  of  travelers,' 
particularly  from  nearby  areas.  OWer  ^' 
hotels  unable  to  ipbdernize  are  likely 
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to  experience  low  occupancy  rar*" 
'  that  may  force  them  to  reduce  -zctoh 
by  eliUk^ating  some  service  ar  . 
workers.  ^leM(^hile,  thousan:is  g 
temporary  jobJsjvill  continue  ...  ^ 
available  each  year  in  resort  hc^xr. 
and  motels  that  are  open  0n\y  pi^r  of 
the  year. 

Mpst  of  the  job  openings  in  hoitct:. 
jnd  motels  will  bc^  for  work  err  atk; 
need  limited  training,  such  as  ^^<i^ajn- 
ers,  porters,  and  some /dining  ff^rrn 
employees.  Large  numbers  ox^  jcns 
will  be  available  for  front  office  «taiF, 
but  opportunities  may  be  limited  by 
increasing  use  of  computer  reser- 
vation systems  in  hotel  and  rrotei 
chains. 

^Opportunities  may  be  particularly 
favorable  for  persons  with  training  or 
experience  as  cooks  and  chefs  jr  as 
food  managers. 

Earningt  and  Working 

Conditions  , 

Earnings  of  hotel  workers  cepend 
on  the  location,  size,  and  type  of  the 
hotel  in  which  the.y  work.  La^e  lux- 
ury hotels  and  those  located  in  met- 
ropolitan and  resort  areas  generally 
pay  their  employees  more  tnan  less 
expen&iye  hotels  and  those  loe^ted  in 
less  populated  areas^  Worke 
some  occupations  receive  timMn 
dfti'on  to  wages  that  aBl^^su^antially 
to  .Ih^Tf'iTvcenie.  Nonsupervisory 
wQrkets  fn  thel^hotel  industry  aver- 
aged $3:03  an  hqur  in  1 976;  excl ud-^ 
ing  tfe^ — cornpared  to  $4.87  an  hour 
ifeir^lVo" supervisory' workers  in  pri-  ^ 
vate  iryiustry,  exCiy)t>(arming.  About 
three*fourths  of  all  hot^l  workers  are 
covered  Tederal^nd  State  mihi- 
mum  wage  laws';  in  1976,  workers 


ities.  Hotel  managjer  trainees  who  are 
graduates  of  specialized  college  pro- 
grams generally  start  at  arouad- 
S  10,000  a  year  and  usually  are  given 
periodic  increases  for  tfce  first  year  or 

wo.  Experienced  'managers  may, 
iarn  several  times      much  as  begin- 
ners. For  example,  salaries  of  hotel 
general  itianagers  ranged  from  about 
:  16,0to0  to  $50,00%)  a  year  in  Tate^ 

975,  accordj|}§  to  a  survey  conduct- 
ed by  the  American  Hotel  and  Motel 
Association,  hotel  fodd  and  bever- 
age managers  earned  from  aoout 
$12',000  to  $30,0«<J  and  executive 
housekeepers  from  about  $7,'00b  to 
over  $20,000.  Managers  may  earn 
bonus^  ranging  from  10  to  20  per- 
cent of  basic  salary  in  some  hotels.  In 
addition  to  salary^  ho^ls  customarily 
fternish  managers  and  their  faihilies 
with  lodging  in  the  hotel,  meals, 
parking  facilities,  laundry,-  and  other 
services. 

^The  American  -Hotel  and  Motel 
Association  publishes  wage  data 
taken  from  pnion  contracts  of  hott^s 
aftd  jnotels  in  major  U.S*— jo#"Cs. 
Hourly  rates  "during  1976  vtiried 
widely  from  city  to  city.  Bellhops 
earned  from  $  1.34  to  $i.52  per  hour, 
cleaners  from  $2.17  to  $4.22,  laun- 
dry workers  from  $2.25  to  $4.-^5, 
^  rs  from  $2.48  to  $5.85, 

waiters  ah^  wailressess  from  $  1 .3S  to 
^ator  operators  ft-om  $2. 1 9 
to  $4.65,  telephone  operators  from 
$2.40  tQ  $^64,  and  maintenance 
workers  from\2.36  to  $5.30.  Tips, 
wlych  represent-^  significa^iti^ource 
(5f  income  for  many  employe<rs;^  are 
not  inc^de^in  tHese  data.  I 

Since  hotels  ttre  open  contmuous- 
ly,  employees  must  work  oh  shifts. 
Fewer  employees  work  at  night  than 


Covered  by 'these  laws  earned  at  least 

JI2.2O  an -hour.  '  •  ^"'''"8  the  day;  those  who  work  on 

'^  Salaries  of  hotel  managers  and  as^  shffts  often  receive  additional 

^istants  ai4  particui^rly  dependentt  compensation.  Managers  and  house- 

upqn  the  size  and  sales  volume  tff  the  |  keepers  who  live  in  the  hotel  usually 

hotel,  and  vary  greatly  because  off  ha,ve  regular  .work  schedules,  but 

differences  in  duties  and  responsibil-,  '"ay  be  called  for  work  at  any  time. 


Food  service  personnel  may  re- 
ceive exti'a  pay  for  banquets  and 
^ther  spe'cial  occasions  and  com- 
monly receive  meals.  In  some  hotels, 
cleaners^  elevator  operators,  room 
clerks,  and  others  also  receive  meals. 
Most  employees  receive  5  to  l-d  paid 
holidays  a  year,  paid  t^acations,  sick| 
leave,  life  jnsuance,  medical  benefits,^ 
and  pensiort  plans.  Some  hotels  offer 
bonuses,  profit  sharing  pJans,  educa- 
tional assistance,  and  other  bene/its 
to  their  employees.'  ^  <  . 

The  Hotel  and  Jlestaiirant  Ernjf)Ioy- 
ees  and  Bartenders  Internationa] 
Union  is  the*major  union  in  the.  hotel 
'  business.  Some  hotel 'workers,  in- 
cluding bellhops,  porters,  cleaners, 
cooks,  housekeepers,  waiters  and 
waitresses,  maintenance  engineers, 
elevator  operators,  guards,  door  at- 
tendants, gardeners,  laundry  work- 
ers; and  others  are  members  of  the 
Service  Employees'  Internationa] 
VJnion. 

Sources  of  Additional 
Information 

hiformation  on  careers  and  schol- 
arships in  the  lodging  industry  may . 
be  obtained  ttom: 

The  Educational  Institute  of  the  American 
Hotel  and  Motel  Association,  1407  S. 
Harrison  Rd.,  East  Lansing,  Mich.  48823. 

For  a  directory  of  colleges  and  oth- 
er schpols*^  offering^  programs  and 
courses  in  h^ospitality .  education, 

write  to:  ^         '  ^ 

i 

Council  on<  Hotel, .Restaurant,  and  Institution- 
al Education,  1 1  Koger  Executive  Center, 
>  Suite  219,  Norfolk,  23502. 

Inform^ion  on  careers  in  house- 
"  keeping  ai)[d«a  list  of  schools  offering 
programs  in  institutional  housekeep- 
tipg  management  is  available  from: 

National  Executive  ^housekeepers  Associ- 
atioji.  Inc.,  ^usihess.  and  Professional 
Building,  414  Second  Ave.,  Gallipolis, 
Oh«?4563l.  ,      \    '  ' 


/>10CCUPAT10NS  IN  LAUNDRY  AND 
f    V  DRYCLEANINGPMVNTS 


In  1976,  approximately  418,000 
persons  were  employed  by  establish- 
inents  that  launder  and  dryclean  gar- 
ments, household  furnishings,  and  in-. 

;stitutional  linens,  and  uniforms. 

-The^e  workers  ^were  employed 
throughout  tl^ct  country,  but  were 
concentrated  in;  metropofitan  are^. 
•  Drycleaning  firms  and  laundries 

"^^ccounted  for  about  three-fourths  gf 
th^ndustjry^s  workers.  Most  of  the- 
remainder  worked  for  firms  that  spe- 

,  cializeii  in  renting  and  cleaning  uni- 
forms, towels,  diapers,  andySther  lin- 
ens. A  small  pro pbrt/on  were 
employed  in  valet  shops. 

More  than  half  6f  the  industry's. 
employiTient .  is  found  in  firms  thfft 
Have  20  employees  or  morfe.  Most 
firms,  however,  are  owner-operated 
and  have  fe\ler  than  ID  employees. 
In  1976,  about  one-seventh  of  the 
industry's  worl^rs  were  self-em- 
ployed. ^  ^ 


V     Nature  of  the  Work 

One  way  to  describe  the  work 
done  in^this  industry  is  to  follow^ah 
imaginary  bundle  of  clothes  from  the 
time  it  leaves  the  customer  until  it  is 
cleaned  and  retufned.  (See  accom- 
panying chart.)  The  bundle  consists 
of  some  men's  shirts,  a  business  suit, 
and  bed  linens.  A  route  driver 
(D.O.T.  292.358)  picks  up  the  bun- 
dle and,  after  Reaving  a  receipt,  takes 
the  bundle  to  the  plant." 

The  owner  of  the  bundle  may  in- 
stead leave  it  at/ the  plant  pt^rive-up 
.store.  In  this  case,  a  counter  clerk 
(b.O.T.  369.887)  makes  out  a  re- 
ceipt. Either  the  route  driver  or  the 
counter  clerk  sorts'the  items  in  the- 
bundle  into  laundry  and  drycleaning. 

Th6*  bundle  is  turned  over  to  a 
marker  (D.O.T;- 369.887),  wfio  puts 
an  identifying  symbol  on  each  item 
so  it  may  be  matched  with  the  cusy- 
tomer's  receipt  at  some  later  time. 


How  work  flows  through  a  laundry  and  drycleaning  plant 


Laundry 


The  marker  then  sends  the  shirts  and 
Jheets  'to  the  washrootn  and*  the  suit  s 
X  to  the  drycleaning  rf-oom.^ 

A  machine  washer  .(D.O.T. 
361.885)  puts  sevei'al  hundred 
pounds  of  sheets  into  a  huge  washing 
jnachine.  Shirts  are  loaded  into  an- 
t>ther  washer.  These  machines  are 
-  controlled  automatically,  but  the  Ma- 
chine washer  must  understand  how 
to  operate  the  controls— water  tem- 
perature, suds  leMcl,  time  cycles,  and 
the  amount  of  agitation  for  different 
fabrics.  When  the  washing' cycle  is 
cpmojeted,  t|ie  lapi(dr.y  is  transferred 
to  an  extractor  that  removes  about 
half  of  the  water.  This  stage  is  similar 
to  the  **s^"  tfyclc  on  a  home  wash-  V 
er.  Conveyors  move  the  laundry  toy 
conditioners,  dryers,  or  tumbl^^s 
where  dry,  heated  air  removes  some 
.  of  the  remaining  moisture. 

'  Sheets  go  frdm  the  drying  area  to 
Jatyvork  jinishers  (D.O  T.  363.886>, 
who  shalce  tOut  fold;S^  and  creases, 
spread  the  sheets       moving  belts, 
and  feed  them  into  large  flatwork 
irofVtng  machines  for  ironing  and  par- 
tial folding.  When' the.  sheets  come 
out\>f  the  machine,  other  finishers 
complete  the  folding  and' stacking.  '■ 
^  Shirts  go  directly  from^ the, extrac- 
tor to  shirhfinishe^rs  iJD.O.Tr 
363.782),  who  usually  work  in  teams' 
of  two  or  three.  One  finisher  puts  the 
sleeves  of  the  shirt  on  a  '*sleever," 
which  has  two  armlike  forms.  A  sec- 
ond finisher  then  puts^thq  shirt  on  a 
**triple-head"  press  that'ift)ns  the 
front' and  back  simultaneously.  In 
some  plaints,  the  first  finisher  eijher 
folds  the  shirt  or  places  it  on  a  hang-;  ^ 
.  er,  whichever  the  customer  has  indi- 
cated. A  third  finisher  may'  do  the. 
folding.  In  some  laundries,  one  shirt 
finisher  performs  aH  these  opera- 
tions. '  ^ 

Thejobs'of  th^  dry  cleaner  (D.O.T. 
362.7^82)     and  '  machine  washer 
'(D.oCt.  361.885)  are  similar;  but  the  '  / 
cleaning  solution  for  drycleaning  is  a  I 
phemical  solvent  instead  of  Water, 
»  and  drycleaning  machines'generaUy  ^ 
are  smaller  than  the'laundry  washers. 
The  drycleaner  sorts  clothes  accord-^ 
ing  tcwcolor,  fiber  content,  and  fabric  . 
consA^tion  and  selects  the  proper  i 
tinie  cyclpj  for  each  ^ad,  the  dry- 
cleanet^ay  apply  special  prespot- 
ting  solutions  to  spots  and  stains  be- 
fore placing  the  gafmehts  in  the 
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OCCIJPATIONS  IN^UNDRY  AND  DRYCLEAfWiG  PLA^4tS 


FMwoffc  fintehm  nhmkm  out  ftlds  and  cr«aMa,  spread  the  aheets  on  movlrtg  belts,  and 
feed  them  Into  larife  flatworfc  Ironjng  machinea. 

drycleaning  fnachmelAfter  cleaning.--.  (D.DT.  7S2.^^4)\  who  sews  on  b^t-^ 
a  special  machine  removes  the  sol-  ^  tons,  mends  tears,  and  resews  seams, 
vent  and  then  the  clothes  are  dried  in  ~' 
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a  tumbler  or  hot-air  cabinet.  The 
s potter- (D.O.T.  362.581)  will  use 
chemical  reagents  and  steam  tpje^ 
move  stubborn  stains.  In  some  plants, 
4he  same  person  does  drycleaning 
and  spotting.     .  ^ 

If  the  clotb^s  are  made  of  a  materi- 
«al  that  sheds  wrinkles  readily,  the  fin-' 
isher  places  them  on  hangers  ^and- 
puts  them  in  a  steam  tunnel  or  steam 
cabinet.  The  steam  will  remove  the^ 
wrinkTes  and  Ti^lp  the  garment  regain 
,  its  shape. 

•  S^me  clot^^es,  such  as  men's  suits, 

*  are  ma()e  out  of  fabrics  that.require 
more' attention;  they  are  finished  dif- 
ferently. A  mien's  suit  finisher^ 
(D.O.T.  363.782)  puts  .the  pants  on 
special  "topper*'  and  *'legger**  press-' 
es.  The'jacket  i^'placed  on  a^  bosj^ 

•fornri  that  may  F^^ve  a  second  p^P 
♦that  comes  dc^n  to  press  and  shape 
the  shpulders'and  ^llar.of  the  jacket 
while  the  steam  is  forced  fttom  the  ^ 
inside*. 'Final  finishing  touches  are 
ci8onC*^DK  a  steam-heated  pressing 
head  and**btlck,V  a -flat  surface  cov- 
ered in  fabric.  *  / 

An-^ihspector  (D.O.T.  369,687), 
checks  finished  items  to  see  that  the 
quality  standards  of  the  plant  have 
been  maintained.  Any  item  in  need 
of,  feclip^ining  or  refinishing  n^ay  'be 
returned  to  the  ap|fropri«te  depart- 
nrent;  occasionally,  the  inspector 
works  on  them  instead.  Repair  work 
may  be  forwarded  to  a  mender 
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ords,  handle  correspondence,  and 
prepare  bills.  Sales  personnel  search 
for  new  customers.  Mechanics^  keep 
equipment  and  machinery  operating 
properly.  Some  service  workers 
clean,  guard,  and^.otherwise  maintain 
the  plant;  others  .plan  and  serve  food 
to  pdant workers.  Laborers  lift  and 
carry  heavj^vLMds  to  machines. 
(Many  of  these/occupations  are  dis- 
cussed elsewhoK  in  the  Handbook.}  , 

Training,  Other  CKiAllflcatrons, 

and  Advancement 

■  "f 

Many  workers^  in^hK^dustry^get 
their  first  jobs  without'ptevious  train- 
ing. Persons  who  h^ve  little  formal 
education  xan  get  prbdu^tioti  line 
Jobs  tn-^dryjcleahing  plants.  Basic 
Haundry  and  drycleaning  skills  ni^y 
'  be  learn^d'on  the  job  jh  a  short  time, 
-.Some  jobs,  such  as  folding  towels  and 
feeding  pillowcases  and  sheets  into  a 
flatwork  ironer,  may  require  I  oV  2 
days  Jd  learn.  Some  finishing  jofe^ — 
pants  presser,  or  shirt  finisher,  for 
example — may  require  less  than  a 
week*s^trainir\g.  Other  jobs,  such  as 
counter  clerk,  marker,  inspector,  and 
"assembler;  may  ^lequire  several  - 
weeks  to  l^arn.  Several  months  or 
more  are  needed  to  trirtn  a  dry- 
cleaner  or  wonien*s  apparel  finisher. 
It  may^  take  6  to  12  months  to  be- 
come a  spotter 'because  of  the  variety 
of'fibers'^and  fabrics,  spots  anjj  staijis, 
akd  chemicals  t[sed  in  treating 'the 
.  stains.  •  ;  v  ^ 

Somc^  preemployment'training  in 
'fihishing,  drycleaning,  and  spotting 
skills  is  available  in  vocational  high 
schools  and  trade  schools.  Home 
stuffy  courses  in  aH  operations  of  the^ 
industry  are  available  from  the  Inter- 
national F!abricare(Institute. 

B|||ployers^  look  Tor  dependable 
workers  who  have  physical  stamina,  ' 
manual  dexterity^  and  keen  eyesight.. 
Workers  must  be  able  to  adjust  to  the  j 
^\^,repetttive  nature  of  iliany  laundry/ 
and  drycleaning  jobs. 

Advancement  for  most  workei's  in 
this  industry  is  limited.  Misfhy  remain 
,  permane;itly  in  the  same  job.  Never- 
theless, employers  occasionally  send 
promising,  employees  to  technical  oi^ 

 p'an^gerial  training  ^Jrograms  given 

by        International  Fabricare  lfisti- 
Some  clothes  are  made  of  fabrics^bat    ttite  at  its  facility  in  Joliet,  I[I..Some  . 
require  special  attention.  7^1^    men*s  suitNlnishf  rs  becoiVi^  skilTed 


l^taks  before  puttirfg  the  items  in 
or  Doxes  for  storage  until  called 


Finally,  assemblers  (D.O.T.  369,687) 
collect  the  linens  ^nd  shirts  by- 
matching  the  sajes  invoice  with  thes 
i^ntification  marks.  Assemblers  or* 
baggers  (D:O.T.  920.887)  ma;/  r?' 
m^H^ 

bags       _  '      .  i 

for  by  the  customer  or-delivered  by 
the  route  driver.  '  . 

In  addition  to  workers  who  are 
unique*  to  laundry  and  drycleaning 
plants,  many  other  workers  are  found 
in  this  industry.  The  manager  or  pro- 
prietor sees  that  tHe  plant  operates 
efficiently  .^Office  workers  keep  rec- 
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L^bptsaHiRg'/nachinery  and  improved  methods  enable 
laundries  and  drycleanihg  plants;  to  do  inore  work  with 
.  fewer  employees  '        .  ' 

'  •  •  -    .  ^  r    ■■  '  •  ;  / 

Wage* and  salary  vtbrkers  In. laundries  andx^qfeanlng  plants,  i  ; ,  . 
'  19^-76, and  projected  1955     ^  /  '  "^ 

:.Eni0loyees  ^  '600 
(In;  thousands).* 

'500 


enough  to  dp  women's  apparel  finish- 
mg.  Markers  and  asseml^Iers  interest- 
ed in  finishing  work  usually  ajfce  given 
an  opportunity  to  move,  up  to  this 
job.  Finishers  also  may  become  in- 
9  spectprs.  Supervisors"  and  managers 
*  frequently  ^re  chosen  fropi  experi- 
enced employefes  already  in  the  in- 
dustry. Some  drycleaners  and  spot- 
/  ters  establish  their  own  drycleanihg 
plants..  -  ' 

Employment  Outlook  ^ 

Employment  in.  this  industry  is  ex- 
pected to  decliee  through  the  mid- 
1980's.  Laborsaving  machinejy  and 
more  efficient  methods  of  cleaning 
and  finishing  laundry  will  enable  the 


industry  to  dp  more  work  with  fewer 
employees.  "Neviertheless,  thousands 
of  workers  will  be  hired  to  replace' 
those  vcho  retire,  die;  or  transfer  to 
other  fields. 

Although  the  industry's  total  em- 
ployment is  expected  to  decline,  em- 
ployment tre^nds  will  differ  among 
occupations.  Employment  of  spotters 
is  expected  to  decline  because  new 
fibers  ^nd  finishes^make  fabrics  less 
stainable. /Ebe  Inumber  of  finishers 
should  defcreare  as  machinery  does 
more  of  t-he-Tinishing  work.  On  the 
other  hand,  more  people  will  be 
^needed  in  some  maintenance  occu- 
pations to  repair  the  increasing 
amount  of  machinery  and  equipment 
used  by  laundry  iand,  ^rycleaning 
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firms.  More  counter  clerks  will  be 
required  due  to  growth  in  the  num- 
ber 6fretaiVoutlets  operated  by  these 
firms.       •        :    -  ^         ■    ■  •  , 

-  Earnings  and  W«<flng^ 
'         .  Coti^itioj^^ 

Wage  levels  ia-the  laundry  and 
diycf^aning  industry  ar6  not  high./In 
J$70/  the' hjp<7fly  a^ve rage  wage  for 
nonsupervisopy.  wprker^in  t|ns  indus- 
try was  compared  to  $4\S6  for  . 
all. nonsupervisory  Workers  in  all  ser^ 
vice  industries  and  $4.87  for  ail  s^ch 
wc^rkers- in  private  industry;  except 
farming.  Earnings  are  higher  for 
workers  in  the  more  highly  skilled 
occupations,  such  -as  drycleaner, 
spolter,  and  machine  washer. 

Modern  laundry  and  <|rycl^aning 
plants  are  clean  and  well-lighted.  Be- 
"cause  of  the  heat,  hot  air,  and  steam 
of  fhe  cleaning -processes,  the  njant 
may  be  hot  during  the  suiwrTer 
months.  Many  new,  spiall  dryclean- 
ing  plants^  however,,  are  air-condi- 
tioned in  the  office  and  customer* 
areas  and  well-venti4ated  in  the  ma-' 
chinery  areas.  In  addition,  new  ma- 
chinery operates  with  a  minimum  of 
.  noise.  Work*  in  laundries  ajld  dry- 
cleaning  plants  is  less  hazardous  than 
in  most  manufacturing  plants. 

Sources  of  Additional 
/  Information 

The  local  office  of  the  State  em- 
ployment service  may  hive  addition- 
al information  on  training  and  em- 
ployment opportunities  in  this  field. 


. .  Government  service,  one  of  the 
Nation^s  largest  fields  of  .e^mploy- 
oien|,  provided  jobs  for  about  \S  mil- 
lion civilian  workers  in  1976 — abdut 


GOVERNTMENT 


1  but  of  6.  employed  persons  in  the 
United  States.  State  or  Ipcal  govern- 
ments (county,  city,  township,  schooj 
district,  ^or  othei:  special  divisrbn) 


Goverrunent  (including*^blic  education),  1976 


18%  of  total  employment 
in  all  industries 


Almost  all  of  the  growth  in  government  employment  is 
at  the  State  and  local  level 

Civilian  government  employment,^  1950-76  and  projected  1 985 

Efnployees,  20 
(In  mUllons) 


0  \::'^:tc:t:'^n:^':^-:^^^^y^^^^  \ 


1950    ;  1955 

Source:  9ureau  of  Labor  Statistics 


1 960      1 965 


1970 


1975       1980  1985 

^        -Iflncludos  public  education 


emipiloyed  4.  out  of  5  government 
workers;  the  remainder  worked^  for 
the  federaj  Govemriient.^  ' 

Government  employees  represent 
a  significant  portion  of  each  State's 
work  force.  They  work  in  large  cities, 
small  towns,  and  even  in  remote  and 
isolated  places  such  as  lighthouses 
and  forest  ranger  stations.  A  small 
number  of  Federal,  employees  work 
overseas.  *  • 

Continuing  the  trend  begun  in  the 
late  1940's,  employment  in  State  and 
local  government  i$  expected  to  grow 
faster  than  the  average  for  all  imlus- 
tries  through  the  midf-1 980's.  Federal 
employment,^  on  the  other  hand,  is 
expected  to  grpw  much  more  slowly 
than' the  average  for  all  industries. 
Many  job  opportunities  also  will.^irise 
at  all  levels  of  government  as  workers 
retire,  die,;,  or  leave  government  ser- 
vice. * 


Qovernment  Activities  and 
^  Occupations 

Two-fifths  of  all  government  work- 
ers, in  1975,  . or  6.3  million,  provided 
educational  services,  mostly  at  the 
^tate  and  local  levels  in  elementary 
and  secondary  schools.  Besides 
teachers,  others  who  worked  in  edu- 
cational services  included  adminis- 
trative and  clerical  workers,  mainte- 
nance workers,  librarians,  dietitians,  , 
nurses,  and  counselors. 
"  More  than  1  million  civilian  em- 
ployees in  1975^Vorked  for  Federal 
agencies  that  are  cj^ncerned  with  na- 
tional defense  and  international  rela- 
tions. Principal  occupations  that  deal 
with  these  functions  included  admin- 
istrative and  clerical  workers,  health 
workers,^  teachers,  engineers,  scien- 
tists, technicians,  and  craft  and  other 
manual  workers.  People  in  these  jobs" 
<iwork  in  offices, -research  laborato- 
ries, navy  yards,  arsenals,  and  missile 
launching  sites  and  in  hospitals  and 
schools, run  by  the  military  services. 
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Major  areas  of  government  employment,  1975  , 


Emplg^ment  1975  (In  millions) 


Sourca:  Bcreau  of  Ilia  C«n9us 


 ipi.:® 

2     ■      a        6^  7 
Federal  H  State  and  local 


iifiii 


Tabl«  1,  Percent  distribution  of  employment  In  govemfnent  and  private  Industry  by 
occupation,  1976 


Occupation 


Total, 


White-collar  workers  

I       Professional  and  technical ;  

^^T^ Managers  and  administrators.. 

Clerical  i 

Sales.  


■7" 


Blue-collar  workers  

Craft  and  related  workers  

Transport  equi)^ment  operatives 


Other  equipment  operatives . 
Nonfarm  laborers. 


Service  workers.. 
Farm  workers 


Government 


iga 


68 


36 
8 
24 

(2) 


14 


18 

(2) 


.IQO 


46 


1  1 
10 
18 
7 


39 


14 
4 

.15 
6 


13 

2 


J  Excludes  Federal  employment  overseas. 
2  Less  than  0.5  percent 

NOTE:  Because  of  rounding,  sums  of  i^^dividual  items  may  not  equal  totals. 
V  SOURCE:  Bureau  of  Labor  Statistics. 


Another  !.4TniIIion  workers  pro- 
vided health  services  and  staffed  hos- 
pitals, primarily  for  State  and  local 
gbvernments.  Many  workers  also 
were  employed  in^housing  and  com-' 
muility  development,  police  and  fire 
protection,  social  security  and  public 
welfare  seryi6es/trarisportation  apd 
public  utilities,  financial  administra- 
,tion,  general  administrative  func- 
tions, and  judicial  and  legislative  ac- 
tivities. The  majority  of  these 


rkers  also  were  State  and  local 


Private 
industry 


governm^ent  em^)loyees.  All  of  the 
7(K),(XD0'  government  workers  in 
postal  ^WVices  and  a  majority  of  the 
4O0T0OO  workers  in  natural  resourc- 
es, "such  as  those  in  National  Park 
and  Forest  Services,  were  employed 
by  the  Federal  Government. 

Because  of  the  special  character  of 
many  government  activities,;  the 
occupational  distribution  of.employ- 
ment  is  very  different  from  that  in 
private  industry,  as  ?hown  in  table  1 

Although  the  many  government 
activities  require  a  diversified  work 
fol-ce  having  various  Tevels  of  educ?^- 
tion,  training^  and  skill,,  2  out  of  3 
government  employees  are  white- 
collar  workers.  Among  the  largest 
white-collar  occupational  groups  are 
teachers,  administrators,  postal 
clerks,  and  office  workeirs  such  as 
stenographers,  typists,  and  clerks. 

Some  importantservice,  craft,  and 
manual  occupations  are  aircraft  and 
automotive  mechanics,  repairers,  po- 
lice officers,  firefighters,  truckdriv- 
ers,  skilled  maintenance  workers  (for 
example',  carpenters,  painters, 
plumbers,  and  electricians),  custodi- 
al'workers,  and  laborers.  ' 

The  following  chapters  discuss  op- 
portunities for  civilian  employment 
in  the  major  divisions  of  government 
and  in  the  various'*  branches  of  the 
Armed  Forces.  A  separate  chapter 
gives  information  on  post  office 
occupations. 
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FEDERAL  CIVILIAN  GOVERNMENT 


Nature  and  Location  of 
Employment 

^  The. Federal  Oover^imenV  is  the 
Nation *s  largest  employer.  It  em< 
ployed  about  2,750,000  civilian 
workers  in  1976,  including  about 
50,000  U.S.  citizeilB  in  U.S.  territo- 
ries and  fbreign  countries.  Although 
the  headquarters  of  itiost  Govera- 
'  ment  dep^tni^nts  arid*  agencies  are 
in  the  Washington,  D.C.  metropoli- 
tan aVea,  only  .1  out  of  8  (about 
350,000)  Federal  employees  worked 
in  that  area  in  1976.  Nearly  300;000 
worked  in  California,  and  more  than 
100,000  each  in  I^ew  York,  Pennsyl- 
vania, Texas,  and  Illinois. 
„  Federal  employees  work  in  occu- 
,  pationd  that  represent  nearly  every 
kind  of  job  in  private  employment,  as 
weir  as  some  oth^s  unique  to  the 
Federal  Govesnment,  such  as  postal 
clerk,  re^ijiStory.  inspector,  foreign 
service  officer^  ancj  Internal  Revenue 
agent. 'Most  Federal  employees  work 
for  fhe  departments  and  agencies 
that  make  up  the  executive  branch  of 
the  government.  About  50,090  are 
employed  ip  the  legislative  and' judi- 
cial branches. 

The  executive  branch  includes  the 
Executive  Office  of  the  President, 
the  1  1  cabinet,  departments,  and 
nearly  90  independent  •  agencies, 
commissions,  and  boards.  This 
branch  is  responsible  for  activities 
such  as  administering  Federal  laws', 
handling  international  relations,  con- 
serving natural  resources,  treating 
and  rehabilitatuig  disabled  vetei^ans, 
delivering  the  mail,  conducting  sci- . 
entific  research,  maintaining  the  flow 
of  supplies  to  the  Armed  Forces,  and 
administering  other  programs  to  pro- 
mbte  the  health  and  welfare  of  the 
people  of  the  United  States. 

The  Department  of  Defense, 
which  includes  the  Departments  of 
the  Army,  Navy,  and  Air  Force,  is 


,  the  largest  agency.  It  employed  over 
9210,01)0  civilian  workers  in  1976. 
-The  departments  of  Agriculture; 
Health,  Education,  and  W^elfare;  and 
Treasury  each  employed  more  than 
100,000  workers.  The  two  largest 
independent  agencies  were  the 'U.S. 
Postal  Service,  which  *  employed 
680,000  workers,  and  the  Veterans 
Administration,  which  employed 
over  200,000. 

Nearly  40,000  people  worked  for 
the  legislative l)ranch  of  government, 
which  includes  the  Congress,'  the 
Government  Printing  Omce,  the 
General  Accounting  Office,  <and  the. 
Library  of  Congress.  More  than 
10,000  people  worked  for  the  judi- 

^cial  branch,  which  includes  the  Su- 
preme Court  and  the  other  U.S. 
courts.  ' 

White-Collar  Occupations.  Because 
of  its  wide  range  of  responsibilities, 
the  Federal  Government  employs 
white-collar  workers  in  a  great  many 
occupational  fields.  Nearly  2  millicfn 
white-collar  workers,  including  post- 
al workers,  worked  for  the  Federal 
Government  in  1975.  About  1  put  of 
4  of  these  were  administrative  ancf 
,  clerical  workers. 

More  than  470,000  general  cleri- 
cal workers  were  employed  in  all  de- 
partments  and  agencies  of  the  Feder- 
al Government  in  1975.  Included  in 
this  group  >Jere  office  machine  op 
erators,  sec^taries,  stenographers, 
clerk-typists,  mail  and  file  clerks 
telephone  operators,  and  workers  in 
computer  and  related  occupations. 
In  addition,  there  were  over  500,000 
postal  clerks  and  mail  carriers  em- 
ployed by.;  the  Federal  Government. 

About  150,000  Federal  Govern- 
ment workers  were  employed  in  en- 
gineering and  related  fields  in  1975. 
Included  in  this  total  were  about 
80,000  engineers,  representing  virtu- 
ally'every  branch  and  specialty  of  the 
professiort..  There  als"o  were  large 


numbers  of  technicians  in  areas  such 
as  engineering,  electronics,  .Survey- 
ing, and  drafting.  Nearly  two-thirds 
of  all  engineers  were  in  th^  Depart-* 
ment  of  Defense. 

Of  the  1 20,000  workers  employed 
in  accounting  and  budgeting  wt>rk, 
35,00b  were  professional  account- 
ants or  Internal  Revenue  agents.*- 
Among'  technician  and  administra- 
tive occupations  in  this  field  were 
accounting  technician,  tax  account- ' 
ing  technician,  and  budget  adminis- 
trator. There'  also  were  lafge  numT 
bers  of  clerks  in  specialised 
-  accounting  work.  Accounting. work- 
ers were  employed  throughout  the 
Government,  particularly  in  the  De- 
partment of  Defense,  the  Treasury 
Department,  and  the  General  Ac- 
cdunting  Office. 

Nearly  120,000  Federal  employees 
worked  in  hospitals  or*  in  medical, 
Cental,  and  public  health  activities  in 
1975.  Three  but  of  5  were  either  . 
professional  nurses  or  nursing  assis- 
tants. Professional  occupations  in 
this  field  included  physician,  dieti- 
tian; medical  technologist,  and  phys- 
ical therapist.  Other  technician  and 
aide  jobs  were  medical  technician, 
medical  laboratory  aid^,  and  dental 
assistant.  Employees  in  this  field 
worked  primarily  for  the  Veterans 
Administration;  others  worked  for 
the  Departments  of  Defense  and 
Health,  'Education,  and  Welfare. 

Almost  70,000  workers  were  en- 
gaged in  administrative  work  related 
to  private  business  and  industry. 
They  arranged  and  monitored  con- 
tracts with  the  private  sector,  and 
purchased  goods  and  services  needed 
by  the  Federal  Government.  Admin- 
istrative occupations  included  con- 
tract and  procurement  specialist, 
production  control  specialist,  and  In- 
^ternal  Revenue  officer.  Two  out  of 
three  of  these  workers  were  em- 
ployed by  the  Departments  of*»De- 
fense  and  Treasury. 

Another  60,000  persons  worked  in 
jobs  concerned  with  the  purchase, 
cataloging,  storage,  and  distribution 
of  supplies  for  the  Federal  Govern- 
ment. This  field  included  many  man- 
agerial and  administrative  positions 
such  as  supply  management  officer, 
purchasing,  officer,  and  inventory 
management  specialist,  as  well  as 
large  numbers  of  specialized  clerical 
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positions.  Most  of  these  jobs  were  in 
the  Department  of  Defense. 

The  Federal  Government  em- 
ployed almost  60,000  persons  in  the 
field  of  law.  There  were  about 
1 7,000  eniployces  in  professional  po- 
sitions, such  as  attorney  or  law  clerk, 
and  administrative  positions  such  as 
passport  and  visa  examiner  or  tax  law 
Sipecialist.  There  also  were  many 
clerical  positions  that  involve  claims 
'  examining  work.  Workers  in  the  legaf 
field  were  employed  throughout  the 
Federal' Government.  "  ^ 

About  50,000  persons  were  em- 
ployed in  the  social  science  field. 
Professional  economists  were  em- 
ployed throughout  the  Federal  Gov- 
ernment; psychologists  and  social 
workers  worked  primarily  for  the 
Veterans  Administration;  and  for- 
eign affairs  and  international  rela- 
tions specialists  for  the  Department 
of  State,  One  third  of  the  workers  in 
this  field  were  sociaL  insurance  ad- 
ministrators, employed  largely  in  the 
Department  of  Health,  Education, 
and  Welfare 

About  45,000  biological  and  agri- 
cultural science  workers  were  em- 
ployed by  the  Federal  Government. 
Many  of  these  worked  in  forestry  and 
soil  conservation  activities.  Others 
administered  farm  assistance  pro- 
grams. The  largest  number  were  em- 
ployed as  biology,  forest  and  range 
fire  control,  soil  conservation,  and 
forestry  technicians.  Most  of  these 
workers  were  employed  by  the  De- 
partments of  Agriculture  and  Interi- 
or. 

The  Federal  Government  em- 
ployed about  45,000  persons  in  in- 
vestigative and  inspection  work. 
Large  numbers  of  these  \yorkers- 
were,  engaged  in  criminal  investiga- 
tion and  health  and  regulatory  in- 
spection Most  of  these  jobs  were  in 
the  Departments  of  Treasury,  Jus- 
tice, and  Agriculture. 

In  the  physical  sciences,  the  Feder- 
al Government  employed  more  than 
40,000  persons.  Professional  workers 
included  cremists,  physicists,  meteo- 
rologists, -artographers,  and  geolo- 
::ists.  Aides  and  technicians  in  this 
field  induced  physical  science  tech- 
nicians, meteorological  technicians, 
and  cartographer's  technicians. 
Three  ou:  of  four  workers  in  the 
^"Vysical  sciences  were  employed  by 


tire  Departr-  ents  of  Defense,  Interim 
or,  and  Corrnerce. 

Among  !e  15,00  persons  em- 
ployed in  it  t  mathematics  field  were 
profession-.!  mathematicians  and 
statisticians,  and  mathematics  tech- 
nicians and  statistical  clerks.  Mathe- 
matics workers  were  employed  pri- 
marily by  the  Departments  of 
Defense,  Agriculture,  Commerce, 
and  Health,  Education,  and  >yelfare. 

Entrance  requirements  fpr  white- 
collar  jobs  vary  widely.  Enilriants  into 
professional  occupations  usually 
must  have  a  college  degree  in  a  speci- 
fied field  or  equiyal«*t  work  experi- 
ence. Occupations  typical  of  this 
group  are  attorney,  physicist,  and  en- 
gineer. 

Entrants  into  administrative  and* 
managerial  occupations  usually  are 
not  required  to  hav6  knowledge  of  a 
specialized  field,  but  rathdr  must  in- 
dicate that  they  have  po^tential  for 
future  development  by  having  a  de- 
gree from  a  4-year  college  or  respon- 
sible job  experience.  Entrants  usually 
begin  ^t  a  trainee  level  and  learn  the 
duties  of  the  job  after  they  are  hired. 
Typical  jobs  in  this  group  are  budget 
analyst,  claims  examiner,  purchasing 
specialist,  administrative  assistant, 
and  personnel  specialist. 

Technician,  clerical,  and  aide- 
assistant  jobs  have  entry  level  posi- 
tions that  usually  are  filled  by  people 
who 'have  a  high  school  education  or 
the  equivalent.  For  many  of  these  po- 
sitions, no  previous  experience  or 
training  is  required.  The  entry  level 
position  is  usually  that  of  trainee. 
Persons  who  have  junior  college  or 
technical  school  training,  c-  those 
who  have  specialized  skills,  may  en- 
ter these  occupations  at  higher  lev- 
els. Jobs  typical  of  this  group  are  en- 
gineering technician,  supply  clerk, 
clerk-typist,  and  nursing  assistant. 

Blue-Collar  Occupations.  Blue-collar 
occupations — service,  craft,  opera- 
tive and  laborer  jobs — prpvided  em- 
ployment for  more  than  520,000 
workers  in  19^5.  The  Department  of 
Defense  employed  about  three- 
fourths  of  these  workers  in  establish- 
ments such  as  navai  shipyards,  arse- 
nals, and  air  or  army  depots,  as  well 
as  on  construction,  harbor,  flood- 
control,  irrigation,  or  reclamation 
projects.  Others  worked  for  the  Vet- 


erans  Administration,  U.S.  Postal 
Service,  General  Services  Adminis- 
tration, Department  of  the  Interior, 
and  Tennessee  Valley  Authority. 

The  largest  single  group  of  blue- 
collar  workers  consisted  of  mobile 
equipment  operators  and  mechanics. 
These  jobs  included  those  of  forklift 
operator,  chauffeur,  truckdriver,  and 
automobile  mechanic.  The  second 
largest  group  of  workers  consisted  of  . 
'general  laborers,  who  performed  a 
wide  variety  of  manual  jobs. 

The  Federal  Government  em- 
ployed many  workers  in  machinery 
operation  and  repair  occupations, 
such  as  boiler  and  steam  plant  opera- 
tor, machinist,  machinery  repairer, 
maintenance  electrician,  electronics 
equipment  repairer,  and  aircraft  me- 
chanic. 

'  SkiHed  construction  workers  also 
were  utilize^  widely,  .throughout  the 
Federal  Government  in  such  jobs  as 
c  a  rp  e  n  t e  r  ^p  a  i  n  t  e  r ,  plumber, 
steamfitter  and  pipefitter,  and  sheet- 
metal  worker.  Other* important  blue- 
collar  occupations  included  ware- 
house worker,  food  service  worker, 
and  printer.  ^ 

Entrance  requirements.  Persons 
with  previous  training  in  a 'skilled 
trade  may  apply  for  a  position  with 
the  Federal  Government  at  the  jour- 
neyman level.  Tliose  with  no  previ- 
ous training  may  apply  for  appoint- 
ment  to  one  of  several 
apprenticeship  programs.  Applicants 
are -given  a  written  examination  and 
are  rated  on  their  potential  for  learn- 
ing a  skilled  trade.  Apprenticeship 
programs  generally  last  for  4  years; 
trainees  receive  both  classroom  and 
on-the-job  training.  After  completing 
this  training,  a  person  is  eligible  for  a 
position  ^t  the  journey  level.  There 
also  are  a  number  of  positions  which 
require  little  or  no  prior  training  or  ^ 
experience,  including  custodian,  ' 
maintenance  workrer,  messenger,  and 
many  others.  (Detailed  descriptions 
of  the  work  duties,  qualifications, 
and  training  of  most  white-collar, 
service,  craft,  and  laborer  jobs  men- 
tioned above  are  provided  in  other 
sections  of  the  Handbook.) 

The  Merit  System 

More  than  9  out  of  10  jobs  in  the 
Federal  Government  are  under  a 
merit  system.  The  Civil  Service  Act, 
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adminrstered  by.  the  U.S.  Civil  Ser- 
vice  Commission,  covers^  out  of  10 
Federal  jobs.  This  act  was  passed  by  ' 
.the  Congress  to  insure  that  Federal 
\inployee6  are  hired  on  the  basis  of 
,  individual  merit*  and  fitness. ^t  pro- 
yides/for  com'p^^itive  examinations^ 
»and  uie  selection  of  new  employeejs 
/rOfh' among  tfiose  "who  make  the 
hl^est  3cpres.  The^  commission, 
through  its  network  of  about  100 
Federal  Job  Information  Centers, 'ex- 
amine9  and  rates  applicants  and  sup- 
plies Federal  departments,  and  agen- 
cies with  names  of  persons  eligible 
for  the  jobs  tc^be  filled. 

Some  Federal  jobs  are  exempt 
■from  Civil  Scftvice  requirements,  ei- 
ther by  law  or  by  action  of  the  Civil 
Service  Commission.  However,  most( 
of  these  positions  [are  covered  by, 
separate  merit  systems  of  other  agen- 
*cies  such,  as  the  Foreign  Service  of 
the  Department  of  State,  the  Depart- 
ment of  Medicine  and  Surgery  of  the 
Veterans  Administration,  the  Feder- 
al Bureau  of  Investigation,  the  Ener- 
gy Research  and  Development  Ad- 
ministration, the  Nuclear  Regulatory 
Commission^  and  the  Tennessee  Val- 
ley Authority. 

Civil  service  competitive  examina- 
tions may  be  taken  by  any  U.S.  citi- 
^  zen.  To  be  eligible  for  appointment, 
an  applicant  must^  meet  minimum 
age,  trainings  and  experience^  re- 
quirements for  the  particular  job:  A 
physical  ha'^ndicap  will  not  ia  itseli" 
bar  a  person  from  a  position  if  it  does 
not  interfere  with  his  or  her  perform- 
ance of  the  required  duties.  Exami- 
nations vary  according  to  the^ types  of 
positions  for  which  . they  are  held. 
Somie  examinations  test  the  appli- 
cant's ability  to  do  the  job  applied  for  . 
or  his  or  her  ability  tb  learn  how  to  • 
do  it.  Applicants  for  jobs  that  do  t\oV 
require  a  written  test  are  rated  on  the 
basis  of  the  e:^erience^and  training 
described  in  their  applications  and 
any  supporting  evic^nce  required. 

Applicants  are  notified  as  to* 
whether  they  have  achieved  eligible 
or  ineligible  ratings,  and  the  names  of 
eligible  applicants  are^entered  on  a 
list  in  the  order  of  thair  test  sbores. 
When  a  Federal  agency  requests 
names  of  eligible  applicants  for  a  job 
vacancy,  the  area  office  sends  the 
agency  the  names  at  th^  top  any  one 
of  the  top  three.  Names  of  those  not  > 
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selected  arc  estored  to  th^  list  fori 
consideration  for  other  job  openingsf 

EmploymtBTt  Trends  and  Outlook 

Federarv -nployhient  is  expected  to  , 
grow  more  slowly  than  the  averag€ 
for  all  industries  through  the  mid- 
1980's,  continuing  a  trend  begun  in 
the  late  I960'?.  Although  to,tal  Ted-  • 
•eral  Government  eijiployment  is  ex^ 
pected  to  rise  somewhat;  some  Fed- 
eral agencies  will  reduce  their  staffs 
as  some  administrative,  responsibil- 
ities will  continue  to  be; transferred  to 
State  and  local  governments.  In  addi- 
tion, the  Postal  Service  is  expected  to 
reduce  staff  while  the  Department  of 
Defense  is  expected  to  keep  the  num- 
ber of  its  civilian  employees  relative- 
ly constant. 

In  addition  to  some  new  jobs  there 
will  be  openings  due  to  the  need  to 
replace  employees  who  transfer  out 
of  the  Federal  service,  retire,  or  die. 
Thus,  many  job  opportunities  will 
occur  in  occupations  where  total  em- 
ployment is  relatively  stable,  as  well 
as  in  those  in  which  it  is  rising.  . 

The  proportion  of  Federal'^workers, 
employed  in  professional,  technical, 
and  administrative  jobs  has  gradually 
increased  in  recent  ^years  and  the 
proportion  emplo/ed  in  clerical  and 
blue-collar  job»  has  fallen.  This  trend 
is  expected  to  continue,  reflecting 
the  irrcreasing  demand  for  existing 
services  by  a  growing  population,  as 
well  as  demands  for  newsservices. 
Acceptance  of  new  or  redefined  re- 
sponsibilities by  the  Federal  Govern- 
ment is  expected  to  Vesult  in  rising 
requirements  for  professional,  ad- 
ministrative,  and  technical^  workers.^^ 
Emoloyment  in  mimy  clerical  and 
blu  -collar  occupati::ns  will  be  limit- 
led  y  the  Federal  lovernment's  in- 
ert sing  use  of  labcsaving^  electron- 
'.c  ata  processing  and  materials' 
na  iling  equipment  and  the  intro- 
lu<  ion  of  improvec  data  t-ansmis- 
:>io:  and  communications  sv  :ems. 


Earnings,  Advancemem  and 
Working  pondltfon: 

Most  Federal  civilian  employees 
are  paid  according  tc  one  of  three 
major  pay  systems;  th  General  Pay 
Schedule,  the  wage  system  and  th^ 
Postal  Service  Schedule.  (The  JPostaT* 
Service  Schedule  is  discussed  in  the 
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Statement  on  the  Postal  Service  else- 
where in  the  Handbook, )  . 

Nearly  half  of  all  Federal  workers 
are  paid  under  the  Generarechedule. 
The  General  Schedule  is  a  pay  scale 
foi-* workers  in  professional,  adminis- 
ti^iio  i||<Vhnir-il.  atid  clerical  jobs,' 
and  for  workers  such  as  guards  and 
messengers.  General  Schedule  jobs 
are  classified  b^  the. U.S.  Civil  Ser-. 
vice  Commission  in  one  of  1 8  grades, 
ac^ordihg  to  the  difficulty  of  duties 
and  responsibilities,  and  the  knowl- 
edge, experience,  and  skills  required 
of  the  worker.  General  Schedule 
(GS)  pay  rates  are  se^  by  Congress 
and,  apply  nationwide.  They  are  re^ 
viewed  annually  to  insure  that  they 
remain  comparable  with  salaries  in 
private  industry.  ^ 

The  distribution  of  Federal  white- 
collar  employees  by  Xjeneral  Sched- 
ule grade,  the  entrance  and  maxi- 
imiim  salaries  for  each  grade,  and  the 
amount  of  each  grades  periodic  in- 
creases are  listed  in  table  1.  Appoint- 
ments usually  are  made  at  the  mini- 
mum rate  of  the.  salary  range  for  the 
appropriate  .grade.  However,  ap- 
pointments in  *  hard-to-fill  positions 
may  be  at  a  higher  rate. 

Employees  in  all  grades  except  the 
highest,  GS-18,  receive  within-grade 
pay  increases  after  they  have  worked 
the  required  time  period,  if  their 
work  is  at  an  acceptable  level  of 
competence.  Within-gradie  increases 
may  be  given  also  in  recognition  of 
high-quality  service. 

High  school  graduates  who  have 
no  related  work  experience^^usually  ' 
start  i^  GS-2  jobs,  but  some  who  " 
have  special  skills  begin  at  grade  GS- 
3.  Graduates  of  2-year  junior  colleg- 
es :  i  technical  schools  often  .^an 
beg::  at  the  GS-4  level.  Most  people 
appointed  to  professional  and.admin- 
^istraiive  jobs  such  as  psyctfologist, 
statistician,  economist,  writer  and 
editor,  'bud^e|.  Analyst,  accouiitant, 
and  Dhysicifih  can  eflter  at  grad^  GS- 
5  or  GS-7,  depending  on  their  aca- 
demic record.  Those  who  have  a 
master^  degree,  or  the  equivalent 
education  or  experience,  usually  en- 
ter at  the  QS-9  or  GS-1  1  level.  Ad- 
vancement to  higher  grades  generally 
depends  upon  ability,  work  perform- 
ance, and  openings  in  jobs  with  high- 
er grades^ 
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Table  1-  Distribution  of  full-time  Federal  employees  unde^the  General  Schedule  by 
grade  level,  March  31, 1976,  and  talary  scale  effective  February "20. 1977 


General  Schedule 


Total  all  grades . 


1.. 
2.. 
3.. 
4., 
5..' 
6.. 
7.. 
8.. 
9.. 

iq.. 
11.. 

12.. 
13.. 
14.. 
15..' 
16.. 
17.. 
18.. 


Efnployecs 

Salaries 

Number 

Percent 

Entrance 

Periodic 

^  Maximum 

'  increase.,) 

1. 358.489 

100,0  , 

2.256 

0.2 

S5.8  10 

$194 

/  $7,556 

25.526 

1.9 

6.572 

219 

C^^543 

99.330 

V  7.3 

7.^08 

,  247 

9.63 1 

174.146 

12.8 

8.316 

277 

10.809" 

182^.21  1 

13.4 

9.303 

310 

1 2.093 

85.741, 

6.3 

10.370' 

346 

^13.48*4  ' 

127.553 

9.4 

I  1.523 

384 

J  4.979 

27.790 

2.0 

12.763 

425 

,  ^16.588 

139.334  . 

10.3 

14.097 

470 

18.327 

22.090 

1.6 

15.524 

517 

20.177 

146.954 

10.8 

17.056' 

569 

22;177 

1  39.692 

10.3 

20.442 

681 

26.571  , 

107f3IO 

7.9  , 

^24.308 

810 

31.598' 

49.379 

,  3.6 

28.725 

958 

37.347 

24.530 

1.8 

:>3.789 

1;126 

2  43.923 

3.1^9 

0.^ 

Jl9.629 

1.321 

2  47.500 

O.I 

46.423 

2  47.500 

348  . 

(1) 

}  47.500 

•  Less  than  0.05  percent 

2  The  rate  of  basic  pay  for  employees  at  these  rates  is  limited  by  section  5308  of  title  5  of 
the  United  States  Code  to  $47,500  as  of  the  above  date. 

,  SOURCE:  U.S.  Civil  Service  Commission. 


Talrfe  2.  Coordinfited  Federal'Wage  System  average  salaries  for  selected 
occupational  groups,  Otctober.31, 1975 


Occupational  group 


Manual  labor......  

Mobile  industrial  equipment  operation  and  maintenance  ,  

Fixed  industrial  equipment  operation  and  maintenance  V... 

Warehousing    .y. 

•Metal  work  and  processing  

Aircraft  repair,  propeller  work,  and  engineVoverhaul   

Electrical  installation  and  maintenance...;  

Machine  tool  work  

Electron ij:  equipment  installation,  maintenance,  and  operation  . 

Woodworking  :  

Pipefitting  -.  

Printing  and  reprodiu:tion  ^^yff.,,,...  

Painting  and  paperhangins  •••  -  


Average  Salary 


$9,895 
12.942, 
13.607 
j  1.558 
131676 
13.712 
14.052 
13.660 
14.198 
13.271 
.  13.786 
14,339 
13.006 


SOURCE.  U.S.  Civil  Service  Commission. 

About  one-quarter  of  the  Federal 
civilian  workers  are  paid  according 
to  the  coordinated  Federal  Wage 
System,  Under  this  system,  craft,  ser- 
vice, and  manual  workers  are  paid 
hourly  rates  which  are  established  on 
the.  basis  of  "prevailing"  rates  paid 
by  private  employers  for  similar  work 
in  the  same  locations.  As  a  result,  the 
Federal  Government  wage  rate  paid 
^r  an  occupation  varies  by  locality. 


Average  Salaries  paid  Federal  work- 
ers for  some  of.  the  more  common 
types  of  blue-coliar  work  appear  in 
table  2. 

Federal  Government  employees 
work  a  standard  40-houf- week.  Em- 
ployees who  are  required  to  work 
overtime  receive  premium  rates  for 
the  additional  time  or  jcompensatory 
time  off  at  a  later  date.  Most  employ- 
ees w^rk  8  hours  a  day^gl^  days  a 


week.  Monday  through  Friday,  but  in 
sonve  cases,  the  nature  of  the  work 
reqi^ires  a  different  workweek..  An- 
nual earnings  for  most  full-time  Fed- 
eral workers  are  not  affected  by  sea- 
sonal factors.  - 

Federal  employees  earn  |J3  days  of 
annual  (vacation)  leave  each  year 
during  their  first  3  yeirs  of  service; 
20  days  each  year  until  the  end  of  1 5 
year^>^fter(15  years,  26  days  each 
y^ear.  Nine  paid  hplidays  are  ob- 
served annually;  JiVorkers  wRo  are 
members  of  military  reserve  organi- 
zations also  are  granted  up  to  15  days 
of  paid  military  leave  a  year  for  train- 
ing purposes.  A  Federal  worker  who 
is  laid  off  is  entitled  to  unemploy- 
ment compensation  similar  to  that 
provided  for  employees  in  private  in- 
dustry. 

Other  benefits  avaifable  to  rnost 
Federal  employees  include:  A  con- 
tributory retirement  system,  optional 
participation  in  low-cost  group  life 
and  health  iil^uranqe  programs  which 
are  partly  supported  by  the  Govern- 
ment, and  training  programs  to  de- 
.  velop  maximum  job  proficiency  and 
hielp  workers  achieve  their  highest 
potential.  These  training  optograms 
may  be  conducted  in  Government  fa- 
cilities or  in  private  educational  fa- 
cilities at  Government  expense. 


Sources  of  Additional 
Information 


frirt^rmation  on  employment  op- 
portunities in  the  Federal  Govern- 
ment is  available  from  a  number  of 
sources.  High  school  students  are  of- 
ten able  to  get  information  from  their 
high  school  guidance  counselors.  A 
college  placement  office  is  often 
good  source  of  such  information 
college  students.  Information 
may  be  available  from  State  empio 
ment  service  offices. 

The  y,S.  Civil  Service  Commission 
operates  62  area-offices  and  over  1 00 
Federal  Job  Information  Centers  lo- 
cated in  various  large  cities  through- 
out the  country,  These  offices  an- 
nounce and  conduct  examinations 
required  for  various  Federal  Govern- 
ment jobs.  Th^y  evaluate  qualifica- 
tioAs  and  refer  eligible  applicants  to 
employing  agencies  for  their  geo- 
graphic areas.  They  also  provide  a 
complete  one-stop  information  ser- 
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vice  on  local  and  nationwide  job  op- 
portunities in  the  Federal  Govern- 
meat  service.  The  Federal^  Job 
Information  Cente^l^sa^so  operate  a 
tolKfrccL  telephone  inToTnTation  ser-  * 
Mice^^tn  nearly  all  States  for  those  un- 

yable  to  visit  them.  Their  telephone 
numbers  are 'listed  in  most  telephone 
bppksfiun^^  VU.Si  Government.'' 

, .  ' F\or  information*  about  jobs  in  a 
specific,  agenpy/'  cbnt'att  the  agency 
directly. 

:  

OCCUPATIONS  IN  THE 
POSTAL  SERVICE 


The  U.S.  Postal  Service  handled 
about  90  billion  pieces  of  mail  in 
1976,  including  letters,  magazines, 
and  parcels.  About  680,000  workers 
were  requited  to  process  and  deliver 
this  mail.  The  vast  majority  of  Postal 
Service  jobs  are  open  to  workers  with 
4  years  of  high  school  or  less.  The 
work  is  steady,  and  the  pay  starts  at 
about  $12,000  a  year  for  most  work- 
ers. Some  of  the  jobs,  such  as  mail 


carrier,  offer  a  good  deal  of  personal 
freedom.  Other^jobs,  however,  are 
more  closely  supervised  and  ntpre^ 
routine.  '^^ 

Nature  and.L^atlon  of  the 

'    •  Industfy^^^" — — N 

Most  people  are  familiar  with  the 
duties  of  th^majl  carrier^yet  few  are 
aware  of  thelmany  different  tasks  re- 
quired in  -processing  mail  and  of  the 
varie|y  of  occupatiorrs  in  the  Postal 
Service. 

At  all  hours  of  the  day  and  pight,  a 
steady  stream  of  lettefs,  packages, 
magazines,  and  papers  moves 
through  the,  postal  system.  Mail  carri- 
'ers  collect  mail  from' neighborhood 
mailboxes  and  bring  it  to  post  offices 
that  tijtick  it  to  the  nearest  mail  pro-' 
cessing  center  for  sorting  "by  postal 
clejrks.  There  are -more  than  300 
large  mail  processing  centers,  each 
responsible  for  sorting  the  outgoing 
and  incotning  niaiL^or  an  area  of  the 
United  States.  Outgomg  mail  is  sort- 
ed and  sent  by  truck  or  airplane  to 
the  appropriate  mail  processing  cen- 
ter in  another  area  of  the  country. 
Incoming  mail  is  sorted  for  the  var- 
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ious  local  post  offices  in  the  area, 
trucked  to  the  post  offices,  and  theg,. 
sorted  again' for  delivery  by  mail  car-  ' 
liers  to  homes  and  business  establish-  * 
ments.  (Detailed  informatjon  on  m^il 
carriers  and  CTostal  cleirks  appears 
elsewhere  in  tne 

Mailhandlers  Joed,  unload,  an^ 
move  n^ail  sacks  and  bulk  mail,  such 
as  parcels  ai^  packages.  They  sepa- 
^  rate  and  distvoute  mail  saCks  to  post- 
al c^lerk^  processing..  Some  also 
rewrajj  parcels  and  packages  or  oper-  - 
ate  canceling  machines,  fprk-Hft 
tMhcks,  or  addressograph  and  mimeof  ' 
gipph  machines. 

Technicians  dad  mechanics  mair 
tain,  test,  repair,  and  overhaul  ma- 
chinery that  processes  mail'  or  dis- 
penses stamps.  Sonfe  technicians^ 
specialize  in  "maintenance  of  elqc- 
trbrii^  equipment. .       ^  / 

To  keep  buildings  and  equipment 
clean  and  in  good  working  order,  th^ 
Postal  Service  employs  a  yarifety  rf 
service  and  maintenance  workers,  h 
eluded  are  janitors,  laborers,  vehici: 
mechanics,  electricians,  carpenter 
and  painters.-  . 

Postal  inspectors  audit  post  offic- 
es' operations  to  see  that  they  are  ru: 
efficiently,  that  funds  are  spent  prop 
erly,  and  that  postal  laws  and  regula> 
tions  are  observed.  They  also  investi- 
gate crimes  such  as  theft,  forgery, 
and  fraud  involving  use.  of  ihe  mail. 

Postmasters  and  line  supervisors 
are  responsible  for  the  day-to-day 
operation  of  the  pos^t  office.  They 
supervise  mailhandlers,  clerks,  carri- 
ers, and  technicians;  hire  and  train 
employees;  and  set  up  work  sched- 
ules. Postmasters  manage  a  post  of- 
fice, station,  or  branch. 

More  than  9  out  of  10  postal  work- 
ers were  employed  in  1  of  5  ogcuoa- 
tions  in  1976.  The  270,000  postal 
clerks  and  250,000  mail  carriers  to- 
gether accounted  for  3  out  of  4  post- 
al jobs.  The  40,000  mailhandlers. 
40,000  line  supervisors,  and  30,0  JO 
postmasters  were  the  next  largest 
postal- occupations.  The  postal  sr 
vice  also  employs  many  postal 
spectors,  guards*  truckdrivers,  at 
ministrative  workers,  and  secretarier 
The  Postal  Service  operates  mori 
than  40,000  post  officeSr-st^itions  anc 
branches,  community  post  offices. 
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and   contract   postai    ^ticHis  and* 
•  .branches.  They  range  i   *ize  fronn  the 
large  metro politj^n  pos.  ^.j  station  thajP* 
♦^employes-^hundreds  c     vork^rs^  to 
the.small  contract  stat^^m  or  branch 
that  occ^ipies  a^^come    ri  a  country 
store.  Most  are  post  ofiures,  but  some 
•ppstal  facilities  s^irve  spcc^I  purpos- 
'  es,  such  as  handling  payroll  records 
•or  supplying  ^equipjp^t.         '  '  ^  ' 
AlthbCigh  even^communitv  r.e- 
ceives  mail  service,  employm^hl  is 
concentrated  in  large  metropolitan 
^ areas.  Post  offices  in  cities  such  as. 
*New  York,  ChicagV),  anc^^os"  Ange- 
.  les  employ  a  great  number  of  work- 
ers not  only  because  they  process 
huge  amounts  of  mail  for  their  own 
populatiotis  but  also  bencause  they 
serve ras  tnail  processing  points  for 
the  smaller  communities  that  sur- 
round them.  ' 

The  Postal  Service  also  contracts, 
with  private  businesses  to  transport 
mail.  In  1976,  there  ^ere  more  than 
12,000  of  these  '  route  con- 

tracts. Most  "Star     . .  .c        iers  use 
trucks  to  hauLmai.     u  so:--r  jse  air- 
.  plai^  or  boats  ins  ^^c. 

Training,  OtH^r  Qualifications, 
^     and  Advancament 

An  applicant  for  a  Postal  Service 
job  must  pass  a  written  examination 
and  meet  nvinimum  age  require- 
ments. Generally,  the  minimum  age 
is  18,  but  a  high  school' graduate  may 
begrh.  work  at  16  if  the  job  is  riot 
hazardous  and  does  not^require  use 
of  a  motor^  vehicle.  Many  Postal  Ser- 
vice jobs  do  not  require  formal  edu- 
cation or  special  training.  Applicants 
for  these  jobs  are  hired  on  tne  basis 
of  the:r  examination  scores. 

Applicants  should  apply  at  :ne  post 
office  Where  they  wish  to  work  and 
take  the  , entrance  examination  for 
the  job  they  want.  Examinations  for 
most  nbs  include  a  written  test  that 
check:  an  appli9^ts  vocabulary  and 
readir-  ability,  as  well  as  any  special 
abilities  required,  such  as  aptitude 
for  remembering  addresses.  A  phys- 
ical examination  s  reqiiined,  as  well. 
Applicants  fo:  abs  that  require 
strength  and  stamina  are  sometimes 
giver  a  special  test.  For  example, 
raailhandlers'Si;iust  be  able  to  lift  and 
carry  mail  sacks  weighing  up  to  70 
.^'♦unc     The  rames  of  applicants 
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who  pass  the  Examinations  ate 
placed  on  a  list  in  the  prder  dfrf^eir 
scores.  Separate  eligibility  lists  are 
math(ained  for  eacAVpo'st  office.  Five 
9^xtra  poin^  are  add^d  tfy  the  score  of 
an  honorably  discharged  veteran, 
and  lO'extra  points  to  the  score  of  a 
veteran  wounded  in  coriglbat  or-^tUs- 
abledO  When  a  job  op#ns,  the  ap> 
pointing  officer  phooses  one- of  the  *  wish  to  become 
top  Jhre^:  applicants.  Other^aT^left     char>ics.  Also, 
pi\  the  li$t  so  th«  they  can  be  ponsid*  '    preferred  assign 
ered  for  future  openings.  dayN^hift  or  a  mo 

New  employees  are  trained  either 
on  the"  job  by  supervisors  and  other 
experienced  Employees  or  ^n  local 
training  centers.  Trainftig  ranges  " 
from  a  few  days  to  several  months, 
depending  on  the  job.  For  example, 
mailhandlers  and  custodians  can 
learn  their  jobs  in  a  relatively  short 
time  wliile  postal  inspectors  need 
months  of  training. 

Posla:  workers  are -classified  as  ca- 
sual, pi.rt-time  flexible,  part-time 
regular,  or  full-time.  Casual  workers 
are  hired  to  help  handle  the  large 
amounts  of  maiLduring  the  Christ- 
mas season  and  for 'other  short-term  . 
assignments. ^Ifart-time  flexible  em- 
ployees, althc/ugh  they  have  career 
status  do  not^have  a  regular  work 
schedule  but  replace  absent  workers 
cr  he;o  with  extra  work  loads  as  the 
-:eed  ^rises.  Part-time  relgulars  have  a 
set  work  schedule^ — fon  example,  4 


hours day.  Carriers,  clerks,  and 
mailhandlers  may  start  as.  par%time 
flexible  workers  and^ove  int;)  full- 
time  jobs  according  to  their  seniority 
as  vacancies  occ:.  ^  / 

Postal  workers  c^adv  nee  to  bet- 
ter pitying  positiorMF^^  Jphing^rtew 
skills   Training  p 
able  for  low-ski 


are  a-ail- 
er  =^ho 
SjOr  me-^ 
s  can  get 
uch  as  the 
e  delivery 

oute,  as  their  serjiority  yicreases. 
When  an^opening- occurs,  efigible  ' 
employes  may  submit  w-ritten  re- 
quests, called  **bids/*  for  assigirment 
^  the  vacancy.  Thje  bidder  %vho 
meets  the  qualifications  for  the. as- 
signment and  has  the  most  seniority 
gets  the  job- 

Applicants  for  supervisory  jobs 
must  pass  an  examination  Addition- 
al requirem£ttts-for  promotion  may 
include  training  or.education,  a  sati^ 
factory  work  record,  and  appropriate^ 
personal  characteristics  such  as  lead^ 
ership  abilit:  If  the  leading  candi- 
dates are  eG^^i^ily  qualified,  length  of 
service  also  is  considered.  Although 
opportunities  for  promoti^^n  to  su- 
pervisory positions  in  smaller  post  of- 
fices  are  limited,  workers  may  apply 
for  vacancies  in  a  latger  post  office 
and  thus  increase  their  chances. 


Employment  in  the  postal  service  is  expected  to 
decrease  due  to  mechanization  and  falling  mail  volume 


-mpio  ment  in  the  postaJ  service,  1952-76  and  projected  1985 

-mpio    es  800 
in  tho,  7ands) 
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PEDERAL  CIVIL! AN TJQ^ERNMErn* 

Employment  Outlac^k 

^  Employmetit  fri  the  Postal  Sem^ 
expected  to  jdecline,  through  the 
mid-1980's  as  mail  processing  sys- 

.y^ms  became  more  efficient  and , as 
mail  volume  falls  because  of  rising 
postal  rates  •^ad  increasing  ^liatic:^ 
^n  the  telephone  for  personal  com-  — 
munication.  Anticipated  cuTback^^  in 
the  frequency  of  home.deliv  eries  will 

.  ojffsetlany  employjrtent  growth  sttm- 

.  mfng  from  uicreases  in  the  number  bf^ 
hom'es  3nd  business  gstablishments. 
Consolidatio|(^f  the  postal  sjjstem  is 
expected  t(/  result  in  the  closing  of 
many  small  (x^st  offices  reducing  re-  * 
quiremeitts  for  postmasters,  guards, 
and  ma  nteirance  and  support  per- 
sonnel, hfevertheless,  thousands  '^f 

Job  openings  will  result  annually  as 
'  workers  retire,  die,  or  transfer  to  oth- 
er fields.    '  - 

Earnings  and  Wxuking  - 
Conditions 

Postal  Service  employees  are  paid 
under  several  separ^ite  pay  schedules 
depending  upon  the  duties  pf  the  job, 
knowledge,  ,exijerience,  or  skills  re- 


quired.  For  example^  there  are  sepa-- 
rate  schedules  for  fjrodtiction  )vork- 
e^s,^uch  as  clerks,  city  mail  carders, 
al^d  m&ilhandlers;  for  rural  carriers;' 
{or  supervisors;  for  nonsuporisory  ad- 
miDi&trativ^  technical,  ,^nd  clericaf 
U'ori^ers^  and  fof'po5ta!  executives,  !r 
all  pa^  schedules,' except  that  of  ex- 
ecutive^, employd(es<;^ceive'periodi: 
''step'Y  increasesvup  to*  a'  specifiec 
maximuhi  if  their  j6b.  performance  is 
satisf^l^ofy.  In  additjon,  salaries*  o 
most-postal  workers  are  automatical- 
ly adjusted  for  changes  in  the  coft^of 
living.  * 

Full-time  employees  work  an  8- 
hour  day  5  days  a  weelT.  Both  full- 
time  and  part-time  employees  whc 
work  more  than  8  hours  a  day  or  4C 
hours  a  week  receive  overtime  pay  of 
one-and-one-half  times  their  hourly 
ra^es.  They  also  receive  extra  pay  for 
night  and  Sunday  wQ>rk. 

In  19"^^.  postal  employees  earned 
13  days  -m  annual  leave  (vacation) 
during  each  of  their  first  3  years  of 
service,  including  prior  Federi^l  civil- 
ian and  military  service;  20  days  each 
year  for  3  15  -ars  of  service;  and 
26  days  af:-r  l5  years.  In  addition. 
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they  •earned  r.  days^yf  oaid  sick 
leave  a  year  egardl^ss  or  ength  of 
service,  ^  r 

Other  ben'  '^'ts  inclu'de  retirement 
and  survive  >nip  annuities,  and  low- 
;(3kst  life^^cj  healtli  insurance  pro- 
grams suppOTted^in  partlDy  the  Posta^- 

S^vice.  L^.jS-       .     '        *  ^ 

Most  post  dfficie  buildings  are 
clean  ayiE^^^ll  lighted,  but  some  of 
the  older  ones  are  not..  The  Postal 
Service  is  in  the  process  of  replacing 
and  remodeling  its  outmoded  build- 
ings, andjconditions  are  expected  to 
impro\%. 

Most  postal  workers  are  members 
^f  uhions  and  aje  covered  by  one  of 
several  negotiated  bargaining  agree- 
ments between  the  Postal  Service 
« 

and  the  unions. 

Sources  of  Additionai 
^  information 

Local  post  offices  and  State  enf^ 
pfcoyment  sexvic^  offices  can  sifppfy 
details  about  entrance  examinations 
and  employment  opportunities  in  the 
Postal  Service. 
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AL  GOVERNM^T^^ 


State  and  local  ^overnmexits  pro- 
-vide -a  very  large  expanding 

.  source  ofjoK  opportunities  in  a  wide 
variety"  of  occupational  fields.  In 
1.976,  about  12.2  million  people 
worked  for  State^  and  local  govern- 
tiient  agencies;  nearly  three-fcurths^ 
of  these  worked  ii\  units  of  locaBgov; 

^crnment,  such  asXcounties,  municn- 
|)alities,  towns,  anay school  'districts. 

Educational  services  accounr  for 
about  half  of,  all  jobs  in  State  and 
local  government.  In  1975,  arout  6.3 
million  govcrnment'^mployees 
worked  in  public  schools,  colleges,  or 

'  Other  educational  services.  In  addi- 

^  tion  to  more  than  3.5  million  instruc- 
\tional  personnel,  school  systems,  col- 
leges, and  universities  alsp  employed 
2.7  million  administrative  personnel, 
librarians,  guidsrttoe  counictars,  nurs- 
es, dietitians,.  cfeiJcS,  and  mainte- 
nance workers.  Three-fifths  of  these 
worked  in  elementary  and  secondary 

.  schools,  which  are  administered 
largely  by  local  governmerits.  State 
,  employment  in  education  is  concen- 
trated chiefly  at  tbe,  college,  universi- 
ty, and  technical  school  levels. 

The  next  largest  field  of  State  and 
local  gove^hment  enlployment  was 
health,  services.  The  1.2  million 
workers  employed  in  health  and  hos-> 
pital  work  included  physicians,  nurs- 
es, medical  laboratory  technicians, 
and  hospital  attendants. 
'  GeneraK^ovcmmcntal  control  and 
financial  activities  accounted  for 
about  750,000  workers.  These  ih,- 
cluded  chief  executives  and  their 
staffs,  legislative  representatives,  and 
persons  employed  in  the  administra- 
tion of  justice;  tax  enforcement  and 
jl^ftr  financial  work^  and  general  ad- 
ministration. These  functions  require 
the  services  of  individuals  such  as 
lawyers,  judges  and  other  court  offi* 
cials,  city  manaa^s,  property  asses- 
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sors,  budget  analysts,  stenojgraphers^, 
and  clerks.  ^  • 

More  thon  600,^00 VeopH  worked 
in  stt-eet  al^d,  highway  construction 
'and  mainteaance.  Vlighway  workers 
include  civil  engineers,  surveyors, 
operators  •©f  constrjuction  machinery 
"and'equipment,  truckdrivers,  con- 
crete finishers,  carpenters,  toll  .col- 
lectors, and  construction  laborw^s. 

Police  and  fire  protectioA,  is  airoth- 
er  large  fiel^  of  emplc^ent.  Over 
600,000  persbi^  v -ire  engaged  in  po- 
lice work,  incluc  ng  administrative, 
clerical,  and  cus..  dial  personnel,  as 
well  as  uniformed  and  plainclothes 
police.  Local  governments  employed 
^lj>^the  nearly  2  00,000  fire  protec- 
tion employees,  as  well  as  most  of  the 
police.  One  out  of  three  firefighters 
was  emplo^d  partjiime.' 

Other  State  ai*d  local  gov<+nment 
employees  work  in  a  wide  variet;  of 
activities:  Local  utilitjes  (such  as  wa 
ter  or  electricity),  transportation 
natural  resources,  Dublic  welfare 
parks  and  recreation,  sanitation,  cor 
rectiorr,  local  nbranes,  sewage  dis- 
posal, and  housing  and  urbain  renew- 
al. These  activities  require  workers  in 
diverse  occupations  such  as  econo- 
mist, electrical  engineer,  electrician, 
pipefitter,  cldrk,  forester,  ar  dus- 
driver. 

Clerical,  administrative,  mainte- 
nance, and  custodia-  woik  make  up  a 
large  portion  of  employment  in  most 
government  agencies/  Among  the 
workers  involved  in  these  activities 
are  clerk-typists,  stenographer's,  sec- 
retaries, office  managers,  fiscal  and 
budget  administrators,  bookkeepers, 
accountants,  ci-rpenters,  painters, 
plumbers,  guards,  and  janitors.  (De- 
tailed discussions  of  most  occupa- 
tions in  State  and  local  governments 
are  given  elsewhere  in  the  Handbook^ 
in  the  sections  covering  the  indivi 
ual  occupations.) 

790 


Employment  Tntfldt  and  butlook 

Yhp  long-range  trend  in  StMe  and 
local,  government  eraploymei^jt  ha^: 
been  steadily,  upward.  M^ch  K)rthis 
growth  resujts^rom  the  nted  to'^pro-"" 
vide  additional  services  as  population  . 
rncrease^  and.  as  people  move  from 
rural  to  urbii^n  jrea^.  Cnty  develop- 
rtmX  has  required  additional  strec^t 
and  highway  facilities;  police  and'Yire 
protection;  aod  p.Mblic  health,  ^anita- 
r.tipn,.  welfare,  "a^  other  ^strrvices:  . 
Population  growth  and  ijV='r6asing 
persorTal  income  have  -generated  de- 
mand for  additional  and  improved, 
education,  housing,  health  facil|tie^, 
and  other  services.  Except  for  em- 
ployment id  eJemenlafty  and  second- 
ary school  systems  State  and  local 
government  employment  is  expected 
to  grow  faster  than  the  average  for  all 
industries  through  the  mid-1980's. 

A  larger  State  and  local  work  force 
also  will  be  needed  to  provide  im- 
proved public  transportation  sys- 
tems, more  urban  planning^nd  re- 
newal programs,  increased  police 
protection,  better  measures  to  guard 
against  iiir  and  water  pollution,  and 
expanded  natural  resource  develop- 
ment programs.  In  additioni  large 
numbers  of -work -rs  will  be  needed  to 
replace  empiovf--s  who  transfer  to 
other  fields  of    ork,  retire,  or  die. 

Federal-Stskte  urograms  in  educa- 
THUi,  vocational  training,  health,  and 
oth^Mig}^9^i\\  increase  the  needs  of 
local  and  State  governments  for  prQ- 
fessional,'  administrative,  and  techni- 
cal personne:  Th-cse  will  include  ehc^ 
gineers,  scientists,  social  workers, 
counselors,  teachers,  physicians,  and 
librarians. 

>  Most  positions  in  State  and  local 
governments  arc  tilled  by  residents  of 
the  State  ^r  ocality.  If  shortages  of 
particular  skills  exist  however,  it  is 
oft^n  necessary  to  recruit  from  out- 
side the  area. 


Earnings  and  Working 
Conditions 

5* 

Earnings  of  State  and  local  govern- 
ment employees  vary  widely,  de- 
pending upon  occupation  and  local- 
ity. Salary  differences  from  State  to 
ate  tend  to  reflect  differences  in 
general  wage  level  in  various  lo-, 
calities. 


STAtE  ANa  LOCAL  QOVERNME^4T 

A  -  •  ^ 

!  •   '  *  ' 

•A  *'  .  • 

^    The  Handbook  siMemeni  for  iijdi- 

'  viduar.occupations^ often  gives  salary 
information  for  Statf  and  local  gov<^ 
eriinuent  employment.  Salary  infor.- 
manon  also  can  be  obtaiihred.from  the' 
.  3bpro{iriate  State  and  I6cal  goveri^- 
meiit  age/ici^s^  -  .  ^W. 

*  "A  majority  of  State  and  Ipcargev- 

^  .ernimht  po&ftions  ^are'fifled  th'rou^ 

^  aotfne  type  of  formal  civil  service  test, 
that  is,  personnel  are  hVed  and.^ro>  ' 

'  moted  on  the  basia  Qf;meri|!  In  some 
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areas^^<^ups  pi^employees,  such  as 
teachers  apd  police,  have«  separate 
tivil  service  coverage  for  their  specif-  ^ 
ic  groups.  \  .  ^ 

Most '  State  and  local  ^government 
employees  are  fevered  by  Vetirement 
systems'  or  by  the  cFederal  Social  Se- 
curity program.  They '^usually  vr^rk  a  . 
standard  weel^  of  40-  hoy^fS  or  less,  ■ 
w}lh  overtime  pay  or  Compensatory 
^  time,  benefits  for  additional  hours  of 
yVvork.. .  '     *  •  ' 


.Sources  of  Additional 
Information" 


'Persons  iirtereste^^  in  jwprk'i^g  for' 
State  or  local  governme.nt' agenete'^ 
should  contact.the appropriate  S^ate, 
county,  or  cit^^gencies.  Offices  of 
local  school  boards,  «-Cj.ity^'clej-k's, 
school  and  ^college  counselors  o^ 
placement  personnel,  a^nd  local  offic- 
es of  iState  employment  services  h^ve 
additional  infoMiatloh. 
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THE  AttiiAED  FORC?ES; 


■J  *Thc  Armed  Force's  offer  young 
people  career  opportunities  in  a 
range  of  occupations  almoM  as  wide 
'  as  that  fouqcl  in  iuyilian  life.  Jobs  iru 
elude  clericSl  zmd  administrative 
^    work,  skilled  construction  trades, 
t  electrical  and  electronic  occupa- 
tions,  auto  repair,  and  hundreds  of 
•  /  otR^sr  specialties  requiring  varied 
r  amounts  of  education  and  tra^ining. 
Each  yiear'the  Arm,ed  Forces  give 


hundreds  of  >th()usands  of  men  and 
^women  basic  and  advknce<f  training 
that  can  be  qseful  bothVmilitary 
and  civilian  careers.  ^  \       ^  , 

Since  the  draft  was  encjerf  ia  1973, 
th^various>  branches  of  the  Armed 
Forces — Army,  Air  Force,  Navy, 
Marine  Corps',  and  Coast  Guard — 
are  being  staffe4  entir^l^  through 
voluntary  enlistments.  The  military 
services  nrust  compete  with  civilian 


Th«  ArivMd  Forces  train  pmonnal  In  hundrads  of  .dtff«r«ht  typ«s  of  Jobs. 


employers^  and  they  must  offer  occu-^ 
pationaJ  benefits'  and  traiiiing  ^^ro- 
grams  thatjmake^nliiitory  service  an  - 
attractive' career  alteVnatiye.  These' 
benefit^^^e  expj^ined  in  more  detail 
lat^fciri  this  statement.  ^    *  . 

A  young  person  may  enlist  in  any 
one  oYv-a  variety  of -i^rograms  that 
involve  different  i:ombinatibns  of  ac- 
tive 2^nd;reserve  duty.  Active^duty 
ranges  frbxH'3  to  6  years,  with  3-  and 
4-'y6ar  e^plistments  the  most'^'wm- 
moq.  In  general,  enlistments  for  over 
4  ^ears  are  for  job  specialties  that 
require  a«pbrTsiderable  amount'of  ad- 
vanced technical  Raiding  A       •  • 

Places  of  Smpldyment  ^\ 

At  the  ead  'of  19']^5,  ovpr  2.1  mil- 
lion persons  were/ on  active  duty  in 
the  Armed  Forces— about  770,000 
in  the  Army;  600,000  in  the  Air^ 
Force;  525,000  in  the  Navy;  1^,000  * 
in  the  .Marine  Corps;  and  38!oOO  in 
the  Coast  Ouard.  In  addition  to  those 
on  active  duty,  over  2.7  million  per- 
sons were  in  reserve  components. 

Milit^y  personnel  are  stationed 
throughout  the  United  States  and  in 
many  countries  around  the  world.  In 
the  United  States,  the  largest  num- 
bers are  California,  followed  by 
Texas,  North  Carolina,  Florida,  and 
the  Washington,  D.C.  metropolitan 
area.  About  480,000  are  outside  the 
United  States.  The  majority  of 
these— over  300,000— are  stationed 
-in  Europe  ^particularly  Germany); 
large  numbers  also  are* in  the  West- 
ern Pacific. 

Job  Training  and  Education  for 
Enlisted  Personnel 

The  Armed  Forces  train  personnel 
ill  hundreds  of  different  types  of  jobs. 
Job  training  available  to  enlistees  de- 
pends on  the  length  of  their  service 
commitment,  their  general  aod  tech- 
nical aptitude,  the  ne^ds  ofnhe  ser- 
vice, and  personal  preferences.  Fol- 
lowifig  a  basic  training  period  of 
.  between  6  and  1 1  weeks,  depending 
on  the  service  branch,*  a  majority  of 
the  recruits  go  directly  to  formal 
classroom  training  to  prepare  for  a 
specialized  field  of  \vork.  The  re;:^ 
mainder  receive  on-the-job  training 
at  their  first  duty«  assignment.  F^r. 
those  not  assigned  directly^  to 
schools^  there  is  opportunity  for  for- 
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mal  classroom  training  following  on-     — V/ire  communications.        \  —Military  rntellfgenc^. 

the-job  .training.  .     •  —Missiles,  mechanical  and  electrical^      ^/—C9mbat  operations  control 

After  initiator  advanced  traimrig,     -Armamiint  and  munitions.  •         ^      J       '  ^       '  . 

recruits  are  sent  to  their  ^service  "as-      t^^.        -r-^     ,       ^,  r^«L/*    Medical  and  Dental  Specialists: 

*  .  .  \  i/.      •  .  ^^Shipboardpropul^ion. 

simmentJ  The  type  and  location  of    >      _  ^      \   '  4Hwedical  care.  '  • 

.duty  dft^nd  on  the  service  vacan-  '  -Powet  genofating  equipment       .  - 
ci^,  personal  ijualifications,  and  per-    — P^c^sion  equipnu^ht. 
SQIial  preferences.  ^  —Airpraft  launch  et^urpment.  ^  /^r^ 

•  People  pishing  to  a'ppfy  the  skills*, '^.^othef  mechanical  atid  electrical  cqdipmeTit. 
•tii^f  gain  tluough  milifary  trai  ;  .         ...  •      \.  . 

Crafts:.  ^  . 

— Metalworking.     ^  ^«         »^  ' 

*  ^.       :.  -  r    '  '  ' 

— Construction.      y  '  *  «  ^    ,  » 


^2>^£hnical  med^pal  servifre^. 
'^(^eJated  medical  services. 
—Dental  care^ 


&eer  should  omalh' 


cer- 


a'eiviliany 

taiii  infoimiation*  before  choosing  & 
military^  pecupation.  First,  'tlvey 
should  detennine  how. good  t he* pros- 
pects  are  for  civilian  employrAem  in/ 

"  jobs  related  to  the  particular  military 
spsci£^,ty  which  interests  them.  Sec- 
ond, they  should  know  what  the  pre- 
requisites are  foV  the  related  civilian 
job.  Ma^i^  occupations  require  li- 
*cehsing,  certificatie/n,  or  a* minimum 
level  .of  education.  ThoSe  who  are 
interesteci  should  fmd  out  whether 
military  training  is  sufficient  tS  enter' 
the  field  or,  if  4iot,  )vhal  additional 
training)  will  be  rec^uired. 

Much  infqrmation  is  given  in  other 
Handbook  statements  on  the  employ- 
ment outlook  for  civilian  jobs  for 
which  military  training  helps  prepare' 
an  individual.  Additional  inf^rmatTon 
often  can  ^  obtained  from  Schools, 
unions,  trade  associations,  anc^^thet 
organizations  in  the  field' of  interest, 

-or  from  a  school  counselor.  By  look- 
ing into  this  kind  of  information  be- 
fore choosing  a  specific  military  oc- 
cupation, young  people  entering  the 
Armecl  Forces  will  help  insure  that 
the  type  of  training  they  obtain  will 
fit  their  career  plans. 

.A  list  of  "major  job  categories  for 
enlisted  personnel  ^s  presented  be- 
low. 

Administrative  Specialists  and 
Clerks: 

— Personnet. 

r   ^  ,   .  -. 
— Administration. 

—Clerical  personnel. 

— Accounting,  finance,  and  disbursing. 

^Supply  and  logistics. 

— Religious,  morale,  and  welfare.* 

— Information  and  education. 

— Com mu nictations  center  operations. 

Electrical  and  Mechanical  Equipment 
Repairers: 

— Airciiaft.  i 

•f 

— Automouve. 


-4jtiHties.  -r  .  o . 

•      ■  ^  '  ■  .  .  *- 

— Con&tructiop  equiprrj£nt  operuticKi.  ^ 

— Lithography.  * 

j^Industrial  gas  and  fuel  produ^ion. 

—Fabric,  leather  and  rubber. 

— FirefightingJnd  damage  cQntroL         *  •  ^ 

— Other  crafts. 

Service  and  Supply  Handlers: 

— Food  service. 
•  — Motor  transpoV^  ''^ 
— Material  receipt,  storage,  and  issue. 
— Military  police. 
— Personal  scrvicq, 
— Auxiliary  labor. 

— Forward  area  equipment  support.  ^ 

Infantry,  Gun  Crews,  and  SeamaAr 
ship  Specialists:  i  '  \ 

— Infantry.  -  " 

— Armor  and  amphibious. 
— Combat  engineering. 
— Artillery /gunnery,  rockets,  and  missiles. 
— Combat  air  crew. 
— Seamanship. 

Electronic  Equipment  Repairers: 

' — Radio/radar.  '  \. 

— Fire  control  systems. 
— Missile  guidance  and  control.  ^ 
,^ — Soirar  equipment. 
— Nuclear  weapons  equipment. 
— ADP  computers. 

—Teletype  and  cryptographic  equipment: 
— Other  electronic  equipment. 

and  (Intelligence 


I- 


0^ 


Communications 
Specialists: 

-^Radio  and  radio  code.  ^ 

— Sonar 

— Radar  and  air  traffic  control 


-Signal  intelligence/electronic  warfar/e. 


blK^T Technic^^^d  AIH<fed*Sj|^iaI- 

ists:^         '   '  *      '  •   V  * 
*^  — i»*iotogi^phy.^    *  ' 
— OlUting,  'Surveyjn)g,^nd  mapping  « 
—Weather.     '     -    ^       /       .  '         .  ^ 
— Ordnance  disposal  and  diving.  ^ 
— Scientific  and  engineerk/g  aides. 

f— Musicians.      j ' 

A  brief  description* of  each  cate- 
gory as  it  relate%to  civilian  jobs  fol- 
IcLWs: 

Administrative  specialist  and  clerk 
jobs,  are  found  in  most  privat^  busi- 
nesses and  government  agencies  and 
rtf^irte  the  same  basic  skills  as  those* 
learned  in  the  military  servfces. 

Electrical  and  mechanical  equip-  , 

ment  repairers  generally  are  instruct*:-  

ed  in  the  basic  theories  ^nd  advanced 
troubleshooting  techniques  involved 
in  the  operation  and  repair  of  equip- 
ment. This  instruction  and  training 
make  transfer  to  a  similar  civilian  job 
fairly  easy  inN^many  career  fields.  In 
others,  some  additional  civilian  train-' 
ihg  may  be  needed. 
.  In  general,  the  various  skilled  crafts 
or  trades  require  some  kind  of  ap-  ,^ 
prenticeship  program.  In  some  ap- 
prenticeship programs  credit  may  be 
given  for  skills  acquired  through  mili- 
tary training  and  exp^ence.  .  , 

Many  of  the  service  and  supply 
occupations  are  identical  to  those  ipr^ 
civilian  life.. Such  military  experience 
is  helpful  in'bbtaining  sirrkilar  civilian 
employment.  ; 

On  the  other  hand,  some  of  the 
jobs  in  the  *  infantry^  gun  crews-  and 
seamanship  specialist  group  are 
unique  to  the  Armed  Forces — they  • 
have  few.  or  no  parallels  in  civilian 
jobs.  Howav«r,  this  work  experience 
may  be  helpful  in  developing  leader? 
ship  and  supervisory  skills  that  pro^  • 
vide  a  good. base  for  future  civilian 
employmen^?^^  " 

Those  working  as  electronic  equip- 
ment repairef-s  generally  maintain 
and  repair  specializetl. military  ^quip- 
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Seaman  looks  through  ih9  ship*s  telescope  as  he  stands  lookout  watch. 
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ment.  ri0v<ever,  most  of  the  training 
and  experience  gained  can  be  direct.^ 
ly  related  to  civilian  occupations 
such  as  electrortics  technician  *  air- 
craft instrument  mechanic,  dr  radar 
and  radio  repairer.^  The  service- 
trained  specialist  in  electronic  equip- 
ment repair  may  n^d  additional 
training  on  specialized  equipment 
before  gaining  journeyman  status  in 
'Civilian  employment.  Again,  credit 
sometimes  is  given  in  an  apprentice- 
,  ship  program  for  skills  acquired  in 
the  service.  For  certain  occupations, 
'  such  as  electrician,  applicants  for  a, 
license  may  be  required  to  demon- 
strate their  proficjency  by  passing  an^, 
examination. 

Some  of  the  communications  and 
int^iiigence    specialist  occupations 
have  civilian  counterparts;  for  exam- 
i;^  pie,  sonar,  radar,  and  radio  operators 
n(iay  move  into  civilian  jobs  and  use  * 
the  same  skills.  In  general,  however, 
J  these  specialists  have  a  lihiited  civil- 
'  ian  demand.  Other  jobs,  such  as  mili- 
tary intelligence  or  combat  opera- 
*tions  control  have  very  few  or  .no 
directly  parallel  civilian  occupations. 

In  recent  years,  changes  in  miilitary 
training  and  civilian  requirements  in 
the  medical  and-  dental  fielcls  have 
greatly  increased  Civilian  eimploy- 
.  ment  opportunities  for  service- 
trained  personnel.  An  examination  is 
required  in  most  fields  to  show  profi- 
^  '-^ency.  Some  of  the  civilian  occupa- 


tions  in  which  service-trained  indi- 
viduals can  become  certified  incUade: 
Physician's  assistant;  laboratory 
technician;  emergency  medical  tech- 
nician; medical  technologist;  diental- 
assistant;  nurse  (most  States  allow, 
service-trained  personnel  to  take  the 
Licensed  Practical  Nurse  Examina- 
tion; a  few,  the  Registered  Nurse  Ex- 
amination); and  physical  therapists. 

Other  technical  and  allied  special- 
ists include  £j/wide  range  of  jobs, 
many  having  direct  civilian  parallels 
such  as  photographer,  meteorologist, 
musician,  and  others  providing  skills 
with  limited  demand  in  the  civilian 
sector  such  as  ordnance  disposal  and 
diving. 

Wortien  are  eligible  for  and  en- 
couraged to  enter  all  military  occu- 
pational fields  except  those  involving 
actual  combat. 

Other  Educational  Programs- 

In  addition  to  on-duty  gaining,  ^a 
variety  of  programs  are  available  to 
help  military  personnel  continue 
their  education.  At  most  military  in- 
.stallations,  a  Tuition  Assistance  pro- 
gram is  available  for  active  duty  per- 
sonnel who,  during  off-duty  hours, 
wish  to  take  courses. 

Each  service  branch  also  offers 
programs  for  full-time  education, 
and  provides  full  pay  alloiyances;  tu- 
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ition,  and  related  fees.  Other  pro- 
grams enable  enlisted  personnel  tq^ 
take  college  courses  and  additional 
military  training  so  that  they  can  be- 
come commissionewd  "officers. 
Courses  also  are  available  by  ilther 
institutions  to  help  service  personnel 
earn  their  high  school  equivalency  * 
diploma.  In  addition,  programs  are 
being  instituted  to  permit  the  appli- 
cation of  credit  for  military  training 
courses  towards  associate  or  bacca- 
laureate college  degrees  from  partici- 
patitig  institutions. 

Qffic<»rrTrainin^ 

Officer  candidates  in  the  Armed 
Forces '  receive  special  training 
through  sucti  programs' as:  The  Fed- 
eral Service  Academies  (Naval,  Air  . 
Force,  Military,  and  Coast  Guard); 
Reserve  :Officer  Training  Corps 
(ROTG);  Officer  Candidate  School; 
National  Gjuard  (State  Officer Cahdi- 
^  dafe  School  programs);  .direcfe'^pv 
poihtment;  ^hd  several  ^other  pro- 
grams. 

The  Federal .  Service  Academies, 
which  admit  women  as  well  as  men, 
provide  a  4-year  college  program 
'  leading  to  a  bachelor  of  science  de- 
gree. Xhe  midshipman  or  cadet  is 
provided  free  room  and  board,-  tu- 
ition, medical  care,  and  a  monthly 
allowance^- Graduates  may  receive 
Regular  commissions  in  all  buraniches  , 
of  the  service  and  have  a  5-year  ac- 
tive duty  obligation. 

To  become  a  candidate  for  ap- 
pointment as  a  midshipman  or  cadet 
in  the  Naval;  Air  Force,  or  Military 
Acadejcny,.  most  applicants  obtain  a 
nomination  from  art  aifthorized 
nominating  source  (usually  a  mem- 
ber of  Congress).  It  is  not  necessary 
16  know  a  member  of  Congress  per- 
sonally to  request  a  nomination.  The 
nominee  must  meet  certain  require- 
ments, which  include  an  academic 
record  of  a  specified  quality,  college 
aptitude  test  scores  above  an  estab- 
lished minimum,  artd  recommenda- 
tions from  teachers  or  school  offi- 
cials. Also,  the  nominee  must  pass  a 
medical  examin^ition.  Appointments 
[''  are  made  from  eligible  nominees  ac- 
cordingUo  personal  preference  of  the 
.  nominating  authority  and  by  a  com- 
petitive system  based  on  the  nomi- 
nees' qualifications.  The  dependents 


IHE  AIMED  FORCES 


1- 


7S7 


DM  offer  •  vaitoty  of  flight  training  programs,  many  of  wMch  load  to  i 
commission. 
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JsMo  1.  Adivo  duty  miniary  componsstlon  In  1tf^6  for  mombors  of  tho  Armsd  Forcss 
wlio  ora  singlo  and  havs  loss  than  2  ysars  of  ssrvlcs 


Regular 

Pay  grade 

•  military 

Basic 

Quarters 

Subsistence 

compensation, 

pay 

'  allowance 

allowance . 

total 

Enlisted  members: 

E-l  «  

$6,346  . 

$4,493 

$886 

$967 

.  E-2  :  

6,915 

5,008.  • 

940 

967 

E-3  

7,227 

5,198 

1,062 

967 

.E-4s  

7,566 

5,407 

1,192 

967 

Commissioned  officers:  . 

10,553 

8.280 

1,606 

667 



12,263 

9,540 

2,056 

667 

'  Q-3  r:  

13,973 

10,944 

2,362 

667 
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of  certain  veterans  may  automatical- 
ly gain  admission  if  they  apply.  Ac- 
tive and  reserve  service  members^ 
.also  may  receive  such  preferences. 
Appointments  to  the  Coast  Guard 


Academy  are  made  on  a  competitive 
basis.  A  nomination  is  not  required. 

The   Reserve    Officer  Training 
Corps  (ROTC)  Program  invblves.the 
^|rainingybjf.  students  in  about  500 

'  795 


Army,  Navy,  Marine  Corps,  and  Air 
Force  units  at  participating  colleges 
and  universities  throughout  the 
United  Sutes  and  Puerto  Rico.  As  a 
part  of  the  school  curriculum,  ROTC 
training  includes  2  to  5  hours  of 
military^instntctfon  a  week  in  addi-* 
tion  to  regular  college  courses.- 

Students  in  the  last  2  years  of  an 
ROTC  program  and  alt  those  on 
ROTC  scholarships  are  paid  a 
jmonlhly  allowance  while  a^nding  * 
school  and  receive  additional  pay  for 
summer  training.  Following  gradu- 
ation, ROTC  I  students/ fulfill  their 
military  obligations  by  serving  as 
regular  or  reserve  officers  for  ai  stipu- 
lated period  of  time. 

A  commission  in  the  Armed 
Forces  can  be  earned  without  ROTC 
training  by.  those  who  enlist  frpm 
civOian  life  into  one  of  the  several 
Officer  Candidate  School  Programs'. 
The  Army,  Navy,  AirTorce,  Marine 
Corps,  and  Coast  Guard  Uain  select-  ' 
ed  college  graduates  to  become  com- 
mission ed  officers.  The  National 
Guard  also  has  several  Officer^ Candi- 
date Programs  for  qualified  high 
school  graduates. 

Many  persons  who  are  trained  ifi^ 
medicine  or  one  of  tlie  related  health  ^ 
sciences  may  qualify  for  direct  ap- 
pointment ;ais  officers.  Financial  as- 
-sistance  is  available  to  students  ;enr 
rolled  in -training  in  one  of  these 
fields.  Direct  appointments  also  are 
.available  for  those  qualified  to  serve 
in  other  special  duties,  such  as  the 
judge  advocate  general  or  chaplain- 
corps.       ,     .  * 

The  Armed  Forces  *ofrer  a  wide 
variety  of  flight  training  programs* 
many  of  which  lead  to  a  commission. 
All  services  have  programs  for  quali- 
fied enlisted  .personnel  to  obtain 
commissions. 

Salary,  Allowances,  Promotion, 
and  Working  Conditions 

In  addition  to  a  regular  salary,  mili-'> 
tary  personnel  receive  free  room  and 
board,  medical  and  deptal  care,  a 
military  clothing  allowance,  military 
supermarket  and  department  store 
shopping  privileges,  recreational  fa- 
cilities, 30  days  of  paid 'vacation  a_ 
year,  and  travel  opportunities.  When 
room  and  board  are  not  provided,  a 
living  allowance  is  given.  Table  1 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


gives  examples  of  military  pay  and 
allowances.  Career  officers  and  en- 
listed personnel  also  are  eligible  for 
retirement  benefits  after- 20  years  of 
.service. 

The  pay>  grades  for  enlisted  person- 
nel are  E- 1  to  E-9.  The  pay  grades  for 
cojnmissioned  officers  are  O-I  to  O- 
10. 

Enlisted  per^nn^  will  normally 
be  promoted  to  pay  grade  E-3  within 
their  first  12  months  of  service.  Fur- 
ther promotions  depend  on  individ- 
ual merit,  but  in-grade  pay  increases 
are  possible 'bn  the  basis  of  length  of 
service:     "  .  * 

The  normal  workweek  in  the 
Armed  Forces  is  8  hours  a  day,  5  or  5 
1/2  days  a  week.  Due  to  the  nature  of 
military  work,  an  individual  or  groyp 
may  be  called  uj>on  to  work  longer 
hours  without  additional  compensa- 
"tion.  With  the  wide  range  of  jobs 
found' in  the  service,  working  condi- 
tions vary  substantially.  Some  jobs 
that  are  extraordinarily  dangerous, 
or  in  an  undesirable  location,  provide  , 
additional  income  in  the  forni  of  bo- 
nuses or  sMcial  payments. 

Athletic  and  other  recreational  fa- 
cilities— such  as  libraries,  gymnasi- 
ums, tennis  courts,  golf  courses,  and  ^ 
movies— are  available  on  most  mili- 
'tary  installations.  Also  available  are 
'personal  affairs  officers,  legal  assist-^ 
ance**pfTicers,  and  chaplains,  as  well 
asysupporting  agencies,  which  mili- 
tary personnel  may  go  to  for  help 
with  personal  or^'financial  problems. 


Veterans' Benefits 
i 

^  The  Meterans  Administration  pro- 
vides numerous  benefits  to  those  who 
have  served  in  the  Ajn>ed  Forces.' 
The  educational  as^stance  program 
usually  is  th^  most  important  to  those 
considering  enlisting. 

Eaph  month  they  are  on  active 
duty.  Armed  Forces  personnel  may 
set  aside  between  $50  and  $75  of 
their  pay  into  an  educational  fund. 
The  .Veterans  Administration  puts  in 
two  dollars  for  every  dollar  contrib- 
uted by  the  service  member,  up  to  a 
limit  of  $2,700  of  the  service  mem- 
ber's contribution.  Upoli  separation 
from  active  duty,  the  amount  in  the 
fund  can  ba  used  to  finance  an  edu- 
cation at  any  approved  institution. 
One  month  of  benefits  is  available  for 
each  month  the  service  member  con- 
tributed; a  service  member  may  re- 
ceive benefits  for  a  maximum  of  36 
months.  Since  the  service  member's 
contributions  are  matched  2  for  1, 
this  means  that  a  maximum  of  $8,100 
may  be  available  over  the  36-month 
period  ('$2,700  paid  into  the  fund  by 
the^'^ervice  member,  $5,400  by  the 
Armed  Forces).  Since  most  colleges 
haire  about  a  9  month  academic  year, 
a  regular  4-year  college  program  can 
be  financed  through  this  contribu-  ^ 
tory*  arrangement.  These  benefits 
mayl)e  received  for  education  at  any 
approved  institution,  including  pub- 
lic "or  private  elementary,  secondary, , 
vocational,  correspondence,  busi- 
ness, or  flight  training  schools;  com- 


munity or  junior  college^;  normal 
schools;  teacher's  colleges;  colleges 
or  universities;  professional,  scientif- 
ic, or  technical  institutions;  and  var- 
ious other,  institutions  that  furnish 
education  at  the  elementary  level  or 
above. 

More  detailed  or  current  informa- 
tion on  educational  benefits,  as  well 
as  other  veterans  benefits,  is  avail- 
able from  the  Veterans  Administra- 
tion office  located  in  each  State,  the 
District  of  Columbia,  Puerto  Rico, 
and  the  Philippines. 

Other  Sources  of  Information 

Each  of  the  military  services  pub- 
li:5hes  handbooks  and. Pamphlets  that 
describe  entranc^H|quirements, 
training  and  advan^Hent  opportuni- 
ties, and  other  aspeR^of  military  ca- 
reers*. These  publications  are  avail- 
able at  all  recruiting  stations,  most 
State  employment  service  offices, 
high  schools,  colleges,  and  public  li- 
braries. Individual^  may  obtain  addi- 
tional information  by  writing  to  the' 
addresses  below: 

U.S.  Ajrmy  , Recruiting  .Command.  Fort  Sheri- 
Oan.  III.  60037. 

Navy  Recruiting  Command.  (Code  40).  4015 
Wilson  Blvd.,  Arlington.  Va.  22203. 

USAF  Recruiting  Service,  Directorate  of  Re-  > 
cruiting  Operations,  Randolph  Air  Force. 
Base,  Tex.  78148. 

Director,    Personnel    Procument  Division, 
Headquarters.  U.S.  Marine  Corps,  Wash-« 
ington,  D.C.  20380. 

Commandant,  (G-PMR),  U.S.  Coast' Guard. 
Washington.  D.C;  20590. 
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3td  EdUion  4th 

001.081  0OI.06I-OIO 

001.081  001.061-014 

1001.281  001.261-010 

002.  002. 

002.081  002.061-014 

003.  003. 

003.081  003.061-010 

003.151  003.151-010 

003.187  003.167-018 

/  003.167^2 


003.281 

005. 

t)05.08l 

005.281 

606. 
006.081 


007. 


007.081 


003 
003 
019. 
005. 
005. 
005. 
005. 
^006. 
006 
010, 
018, 
022 
007 


.281-010 
.281-014 
261-014 

.061-OU 
.281-010 
.281^14 

.061- 
.014. 
,  and 


007.061-014 
007.061-014 
007.06l-0r 
007.151  i)07.l5l-OlO 
007.168   3rd  edition 
.title  deleted 
067. 18l/007. 16 1-026 

007.161-018 

007^187  007.167-014 
007.281  007.281-010 
0O7.261-Ol(} 


008. 

008.081 
010. 

010.081 


010.168 
010.187 

010.281 
010.288 


008. 

008.061^18 
010. 

Old.061-014 
010.061-018 
010.061-026 
oYo.161-018 
3rd  edition 
title  deleted 
010.281-014 
3rd  edition 
title  deleted 
01 1. 


3rd  Edition  TttU  Pafte 

Architect   575 

Architect,  marine   728 

Drafter,  architectural   384 

Aeronautical  engineering 

occupations   386 

Aeronautical  engineer   345 

Electrical  engineering 

occupations   386 

Electrical  engineer   348 

Industrial-power  engineer   348 

Electrical  engineer,  power   348 

Systems  engineer,  electronic  data 

processing   1 15,  348 

Drafter,  electrical   384 

Drafter,  electronic   384 

Estimator  and  drafter   384 

Civil  engineering  occupations   386 

Civil  engineer.   348 

Drafter,  civil   384 

Drafter,  structural   384 

Ceramic  engineering  occupations..  386 

Ceramic  engineer  ?.   346 


Mechanical  engineering 

occupations  J   386 

Air-«oiKlitioning  engineer   35 1 

Mechanical  engineer  351,  616,  648 

Refrigeration  engineer  (It^   •  35 1 

Heating  engineer  .^^..351,  616,  648 

Chief  engineer....  .'.....351,  616 

Mechanical-engineering 

technician   648 

Engineering  assistjpnt, 

mechanical  equipment   648 

Plant  engineer....  351,  616,  648 

Drafter,  mechanical   384 

Lay-out  checker   384/ 

Chemical  engineering  « 

occupations   386 

Chemical  engineer...  347,  648 

Mining  and  petroleum 

engineering  occupations   386 

Mining  engineer  352,  616 

Petroleum  engineer  353,  619 

Safety  engineer,  mines  203,  616 

Observer,  seisn^c  prospecting   6 1 9  * 

Mining  investigator  352,  616 

Drafter,  geological  ...  348,  619 

Computer,  prospecting   619 

Metallurgy  and  metallurgical 
engineering  occupations   386 


D.O.T.  No. 

3rd  Edition    4th  Edition  3rd  Edition  TaU  Fattr 

01 1.081    011.061-010  (Foundry  metallur^t   ;35l 

011.061-018   Metallurgist,  extractive   351 

011.061-022   Metallurgist,  physical   351 

012.  012.  Industrial  engineering 

occupations    /  386 

912.O8I    012.061-014  Safety  engineer.*;.  ....:202,  350,  648 

012.168  012.167rOl4   Director,  quality  control  .,...350,648 

012.167-066  System  analyst,  business 

electronic  data  processing  1 15,  350,  648 

012.187  012.167-042   Manufacturing  engineer   648 

^  012.167-030  Efficiency  engineer   350,  648  " 

012.167-018  Factory  lay-out  engineer  350,648 

0 1 2. 1 67-026  Fire  protection  engineer  350;  648 

012.167-030  Industrial  engineer  350,648 

012.167-034  Industrial-health  engineer  203,350.648 

.  012.167-046  Production  engineer  35t^,648 

bj2.188  012.167-050  Production  planner  3^648 

012.167-054  Quality-control  engineer   ■^1^50 

012.167-070  Time-study  engineer   350 

012.281    012.261-010  Air  analyst    /   648 

013.  013.  Agricultural  engineering  -.^ 

occupations   386 

013.081    013.061-        Agricultural  engineer..  .345,  610 

010,014, 
Oi8  and  022 

014.  014.  Marine  engineering  occupations..  386 
014.281   0i4.281-010  Drafter,  marine    384 

015.  015.  Nuclear  engineering  occupations...  386 

017.  017.  Drafters,  h.e.c  ..,  384,  386 

017.281   Oi;2.28 1-0 18  Technical  illustrator.......   .628  ' 

'  018.261-010  Cartographer...  521 

018.  ^     018.  Surveyors,  n.e.c,     '  386 

018^188   018.167-        Surveyor  .390,616,619 

018,038,  ^ 

042,046,         .      J>  ^  ^ 

and  050  > 

018.587   869.567-010  Surveyors  helper-rod..:   391 

01 8.687   869.567-010  Surveyors  helper-chain   39 1 

019.  019.  Architecture  and  engineering 

n.e.c   386 

019.081    001.061-018   Landscape  architect   587 

019.281   012.261-014  Quality-control  technician   706 

020.  020.  Occupations  in  mathematicfs........  386 

020.081    020.062-010  Applications  engineer   115 

020.088  020.067-014   Mathematician  115,370 

020.067-022  Statistician,  mathematical   1 1 5 

020.188  020.167-010  Actuary  ....:.....123,  372,  762 

020.162-014   Progranuner,  business    1 13,  372 

020. 1 67-022   Programmer,  engineerinj^  and 

scientific    1 13,  372 

1 020. 1 67-026   Statistician,  applied   37  2 

02 1 .  02 1 .  Occupations  in  astronomy  ^   .386 

021,088  021.067-010  Astronomer  *   375 

022.  022.  Occupations  in  chemistry   386 
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D.O.T.  No, 
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022,081 


022.168 

022.181 

022.281 

023. 

023.081 

023.088 

024. 

024.081 


025. 

025.088 

029. 

029.088 

040.081 


041.081 


041.168 
041.181 
041.281 
04S.088 


045.108 


050.088 


022-061-010 
022.061-014 
Q22.06t-010 
022.061-010 
022.161-010 
022.161-018 
022.281-014 
623. 

023.061-014 
023.061-014 
023.067-010 
024. 

024.061-018 
and  022 
024.061- 
014,  026, 
030,  and 
050 

024.061-038 
024.061-030 
024.061-042 
024.061.-046 
024.061-:Q18 

024.061-  054 
025. 

025.062-  010 
029. 

029.067-010 
and  014 
040.061-010 
040.061-014 
041.081-010 
040.061-034 
040.061^34 
and  046 
040.061-054 
040.061-058 
041.061-010 
078.281-010 
041.061-026 
041.061-030 
1ui^042 
0^lX)6t-^8 
04l.06r;046. 
041.06^  >v 
014,050;: 
andD82L 
04 
04 

041.06l;p74 
641.061-07JS 
04L08I-^. 
038,042; 
078, and 
086 

180.167-030 
041.061-054 
041.261-010 
045.061-010 
045.067-010 
045.061^14 
045.d6l^l8 
045.067-014. 
045.107-010 


EKLC 


Sr^  eStkm  Title  Pajie 

Chemist,  analystical  377,  648 

Chemist,  food  377,  379,  610 

Chemist,  inorganic   377^ 

Chemist,  organic   377" 

Chemical-laboratory  chief   377 

Perfumer   377 

Chemist,  water  purification   377 

Occupations  in  physics   386 

Physicist   380 

Physicist,  light   380 

Physicist,  theoretical   380 

Occupations  in  geology   386 

Geologist  355,618 

/ 


Geophysicist., 


/ 


619 


Mineralogist  

Oceanographer  

Paleontologist  

Petrotogist  

Photogeologist  

Stratigrapher    

Occupations  in  meterology  

Meterologist  

Occupations'ln  mathematics  and 

physical  sciences  n.e.c.  

Geographer  


Agronomist  

Animal  scientist .... 
Food  technologist . 

Forester.  

Range  manager  


Soil  conservationist  

Soil  scientist  

Anatomist.......  

Cytotechnologist  

Biochemist..  364, 

Biologist   


618 
361 
618 
619 
618 
618 
386 
359 

386 
521 

609 
609 
37^ 
674 
337 

339 
610 
648 
476,  649 
379,  648 
.365,648 

/.  365 
366,  6ia 


D  OT.  No. 
3rd  Edition    4iH  EMiion 

050.118  050.117-010 


.365, 
.365, 
.365, 
.334, 


368. 
366, 


sj;  

1 .06r-O5R  ■  ;>^n>bi|^^ 
1  •06V-Oi2^>«iri«5  feK)l0gi?5t  ^ 
I^rmacologisty^i 
Physiologist..:...... 

Plant  scientist..;... 


366, 


f^ish  culturist  ^  

Histopathologist^  

Public-health  bacteriologist .. 
Psychologist,  developmental. 

Psychologist,  educational  

Psychologist,  engineering  

Psychologist,  experimental.... 
Psychologist,v  social . 
Counselor  ^...u^...- 


 528, 


536, 
536, 


O45.107-O18'^l>irector  of  guidahce....528 

045.107-022  Psychologist,  clinical  

045.107-026  Psychologist,  counseling  

045.107-034  Psychologist, school..  

045.107-038  Residence  counselor  

050.067-010  Economist  379, 

050.067-014  Market-reteaich  analyst 


.7 


■         ■;,*r  "''.V'..'^, 

365,^648 
365 
528 
529 
529 
528 
528 

53^, 539 

538,  539 
528 
529 
529 
.  14b 

519,  608 
.  1-33,  148 


051.088 
052.038 
052.088 

054.088 
055.088 


059.088 
070. 
071.108 
072.108 


073.081 

073.108 

073.181 
073.281 
073.381 

074.181 
,075. 
077. 
'078.128 

078.168 

078.281 


051.067.010 

052.067-014 

052.067- 

010,018, 

and  022 

P54.067-0I4 

055.067- 

010,  014, 

018,  and 

022 

029.067-010 
070. 

07 1. 108-010 
072.101- 
010,  022, 
026,  and 
030 

073.061-010 

•  073.101-010 
and  014 
073.I6I-OIO 
073.261-010 
073.361-010 

074.161-010 

075. 

077. 

078.211-010 

078.161-010 
078.161-010 
078.261-010 
078.361-014 


3rd  Edition  Title 

^  Employment  research  and 

planning  director  

Pdlitical  scientist  ,  

Director,  stfite-historical  society . 
Historian  


Sociologist..  

Anthropologist . 


519 
526 
524 
524 

•  \ 
.531,610 
517 


Econonuc  g|b(>grapher 
Physicians  aiid  surgeons.. 

Osteopathic  physician  

Dentist...    


Veterinarian,  laborqtsry  animal 

care  •  

Veterinarian  


Veterinary  livestock-inspector  

Veterinary  virus-serum  inspector. 
Laboratory  technician, 

.  veterinary  

Pharmacist  

Registered  nurses.....  

Dietitians  .-.  

Medical  technologist,  teaching 

supervisor  

Medical  technologist,  chief  

Radiologic  technologist,  chief...... 

Biochemistry  te<jhi|Dlogist..... ....... 

Medical  technologist. 


078.26i^pl4  ^  Microbiology  technologist 
078.381    O78.38I5OIO  Medical-lalwratory  teistanc 


078.368 


and  01 4 
078.381-014 
078.361-010 
and  014  ,  ,  • 
078.362^018 
078.362^18 


Tissue  technj 
Dental  hygienist 


y.,,,^,...  


Electrocardiogriiph  technician, 
^ectiroencephalpgraph 

,  tcchhiciah......^^^^^^   

.  -91^^68^:;  078.6^ 

oji^tiqis  <y7^s^ibi^ijCi: 
~     '  /'bi?9:i6l:bip^:/ 

;'  b74.ibiidl^^,  

^'^^   

-    •    ■      !^  ^V.,^^^^^^^^^  therapUt  .*  

^;,'507WVKbltf?'  hyjjenist  

^;lD^9:3^68.'  1>7^!36I^10  Inhalation  therapist  .  

076.^64-010  Occupational  therapy  aid  

and       ^ » 
355.^377-010 

079.378  079.371-010  Dental  assistant  

-  ' '    079^ 3 74-0 1 4  Nurse,  licensed  practical  

076.121-014  Physical  therapist  

079. 3 74-022  Surgical'  technician  

090.1 17-018  Dean  of  stildents  

090.117-030  Financial-80^  officer  

090.167-010  Depaitnletft  head    

090. 1 67-0 1 4  Director  of  admissions  

090. 167-022  Director  ibf  student  affairs  ;  

090.167-030  Registrar,  college  or  university ... 

090.227-010  Faculty  member,  college  or 

university  


521 
463 
461 
449 


467 
467,  607 

467 
467 

649 
512 
488 
505 

476,  649 
476v  649 
483,  649 
649 
476 
649 
476 

649 
453 

470 

472 
483 

649 
502 
458 
/45? 
466 
502 
495 
556 
202,  203 
485 
497 


090:H8 


090.168 


090.288 


451 
490 
498 
480 

139 
139 
215 
139 
139 
139 

215 
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091.228   Bid  edition  '  Teacher,  agriculture   609 

title  deleted 

0917227-010  Teacher,  secondary  school   213  ' 

092^8  092.227-010  Teacher,  elementary  school   211 

092.227-014  Teacher,  kindergarten   -211 

096.128   096.127-014   Extension  service  specialist   550 

096.127-014   Hohse  econoniist...   551 

09(^.121-014   Home  economist,  consumer 

service   550 

099.228   099.227-010  »ChUd  mentor   183 

100.        100.             Ubrarians   220 

100.388  079.367-014  "  Medical-record  librarian   510 

110.108    110.107-010   Lawyer   145 

110.117-014   Lawyer,  criminal  '  145 

110.118    1 10.117-Q18  .  Lawyer,  admiralty  ...   145 

110.117-O22   Lawyer,  corporation   145 

110.117-026  Lawyer,  patent   145 

110.117-030.  Lawyer,  probate   145 

110.117-034   Lawyer,  real  estate   145 

119.168    119.167-018   Tide  supervisor   145 

120.108    120.007-010  acrgy.....  544,  545,  547 

1 29. 108    1 29. 107-01 8   Director  of  religious  activities   1 39 

132.088    131,067-014   Cop»^ter   133 

132.268    131.267-018  AefSlbr   593 

132.388    132.367-010   Editor,  index   95 

137.26^    137.267-010   fnterpreter   591 

139.288    13 1.267-026 Writer,  technical  publications   597 

141.031    141.031-010   Directors,  art   57? 

141.081    1411061-018   Goverdesign   577 

f^.061-022   niustrator..   133,  577 

141.061-026   Medical  illustrator   577 

141.168    141.067-010,  Production  manager,  advertising...  133 

142.051    142.051-014   Interior  designer  and  director   585 

142.081    142.061-018   Qothes  designer  637,710 

/    142.081-010   Floral  designer   581 

142.061-026   Industrial  designer..'   583 

143.062    143.062-        Photographer     588 

018,030, 

and  034     -  ^ 

143.282    143.062-026   Photographer,  scientific   588 

143.382    143.362-010  Biological  photographer   588 

1^3.062-014   Photographer,  aerial   588 

150.0^8    150.027-010   Dramatic  coach  ."^   567 

150.027-014  Teacher,  drama   *  567 

150.048    150.047-010   Actor   567 

151.028    151. C>27-0 10  Choreographer   569 

151.027-014   Instructor,  dancing....   569 

151.048    1151.047-010   Dancer     ^  569 

152.028    152.021-010  Teacher,  music  5f  1,  573 

152.048  ,  3rd  ed.  title     Musical  entertainer...     571 

deleted 

152-041-010  Musician,  instrumental   571 

152.047-014  Orchestra  leader   571, 

152.047-022  Singer   ,  573 

159.148    159.147-010  .  Announcer   596 

159.147-010   Announcer,  international 

broadcast   596 

159.147-0.14    Disc  jockey  ^.  596 

159.147-010  Sports  announcer   596 

159.228    159.124-010  Counselor,  camp     556 

,160.188    160.167-010   Accountant   W  130 

161.118    161.117-018  Treasurer...,     120 

162.158    162.157-038   Purchasing  agent  133,  135,  156 

1 63. 1 1 8    1 63. 1 1 7-01 8    Manager,  promotion   1 42' 

164.         164.  Advertising  management 

occupations   133 

165.068    165.067-010   Public  relations  practitioner           '  ^153 

1 66.        1 66.  Personnel  and  training 

administration  occupations  ....i>.  150 

166.168    166.167-014   Director  of  placement  ..139,150 

166:268    166.267-010   Placement  officer  1         150,  541 

168.168    168.167-030   Building  inspector  4.   197 

168.267-022  Customs  inspector   199 
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168.167-018   Health  officer,  field  199,  202 

1 68. 1 67-022   Immigration  inspector   1 99 

168.167-054   Manager,  credit 'and  collection....  141 

1 68. 1 67-078   Safety  inspector  197,  202,  204 

168.268    168.264-010  Operations  inspector..   202 

168.264-014  Safety-an^^anitary  inspector.   202 

168.284    168.264-014  Safety  iiKpector   202 

168.287  L68.267-074  Check  viewer,  miffing   199 

168.267-042   Food  and  drug  inspector   199 

168.267:062   Inspector,  weights  and  mepsures  ...  199 

168.28*2-010  Plant-quarantine  inspector   199  ^ 

1  ^8.287-0 1 0  Poultry  grader   1 99 

168.267-042  Sanitary  inspector  ^  199 

168.288  168.267-014  Qaim  examiner                           ,  125  V 

169.118    169.207-010  ConJliator   150 

166. 1 67-034   Labor  relations  specialist  1 50,  1 5 1 

1 66. 1 67-022   Salary  and  wage  administrator  1 50,  <!  5 1 

1 69. 1 68    1 69. 1 67-0 1 0  Administrative  assistant   508 

1 69. 1 67-0 1 4   Administrative  secretary   508 

1 69. 1 88    1 69. 1 67-058   Vnderwriter..."  1 28,  762 

1-82.168    182.167-030  ^Superintendent,  maintenance  of 

*   way    ^  317  ^ 

1 84. 1 68    1 84. 1 67-        Manager,  traffic  '  1 43 

066,090,  ^ 
^      and  094 

185.168    185.167-034   Manager,  merchandise..........  /    .  136 

185.167-046   Manager,  store  1  ....120,  752 

1 86. 1 1 8    1 86. 1 1 7-038   Manager,  financial  institution   1 20 

186.138    186.137-010  Manager,  safe  deposits   120 

1 86. 1 68    1 86. 1 67-050  'Operations  officer   1 20    ,  , 

186.288    186.267-018   Loan  officer   120 

187.118    187.117-038   Manager,  hotel   142  ^ 

1 87. 1 1 7*050   Publid  health  service  officer   508    *  ' 

187.1 17-018   Superintendent,  institution   508 

187.117-054   Superintendent,  recreation   556* 

187.168   187.167-030   Director,  funeral   181  . 

187.167-038.  Director,  volunteer  services   508 

1 87. 1 67- 1 1 0  Manager,  front  office   1 42 

1 87. 1 67- 1 90  Superintendent,  building   1 62 

188  1  18    188.117-114   Manager,  city   137 

189.118    189.117-026   President,     120  , 

1 89. 1 68    189.1 67-0 1 8   Manager  trainee   1 20 

191.118    191.117-030  >Lease  buyer   619 

193.168    193.162-        Air-traffic  controller   290 

010,014, 
-  and  018 

193.167-010  Chief  Controller   290  . 

193.282  193.262-022   Radio  officer  302,728 

194.168   962.167-010  Sound  effects  supervisor..... l  383 

194.281    962.281-014  Sound  effects  technician..^   383 

I94.3«2    194.262-014  Sound  controller   383 

1 94.262-0 1 8   Sound  mixer   383 

194.782    194.362-010  Recfording-machine  operator  ..^  ,  383 

195.108    195.107-010  Caseworker   562 

195.1 67-0 1 4  CorAmunity-relations  and 
services  advisor,  public 

housing   562 

195.164-010  Group  worker  r.....   562 

195.107-022   Social  group  worker   562 

195.107-026  Social  worker,  (delinquency 

prevention                                «  5^2 

195.1 18    195.1 17-010  Administrator,  social  welfare.......  5^62 

166.^7-014   Director,  welfare....   562 

195.168    195.137-010  Casework  supervisor   562 

195.167-018   Director,  camp..!.;..  .....^.....T.  -556 

195.167-026   Director,  recreation  center. ..i.....  556 

195.208    195.367-010  Case  aide   560 

195.228    195.227-010  Program  aide,  group  work   562 

195.227-014   Recreation  leader.....   556 

196.168    196.167-010  Chief  pilot   294 

196.228    196.223-01,4   Instructor,  pilot.....   294 

196.268    196.263-022   Check  pilot   294 

196.283  196.263-010   Airplane  pilot  294,608  . 
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197.130 
J97.133 
197.136 
197.168 


o.o.r.  No. 

4thBUtiom 


3r4BIUiamTUy 

\91.\3M\0  Enj^ncer....;  '   30I^ 

197.133-022  Mate,  ship..  •  301,  727 

197.130^10'  Engliiecr  d|p   727 

197:i674h0,  Martcr/ship  M  301,  727 


Urban  ptaimer .. 
Radiographer ... 
Social  secretary 

Secretary  

Court  reporter.. 
Stenographer.... 

Typists  

Varitypists  

Mortgage  clerk. 
Policy  writer 


197.167-014  Purser  

197.167-      ,  Conductor. 
010,014, 
andOlS 
199.167-014 

199.361-  010 
201.162-010 

201.362-  030 
202.362-010 
202.362-014 
203. 

203.382-026 
203.582-066 
203.582-066 
209.362-026 
206.362-        File  clerk. 
010,  and 
206.367-014 
206.587-010 
207.682-010" 
and  014^ 
3rd  ed.  title 
deleted 
207.685-014 
203.582-058 
203.582-062 
208.582- 
014,  and 
208.682-010 
202.132-010 
203.582-062 
209.388- 1203.362-010  Oerk -typist 

249.382-010  Mortgage  clerk 
3rd  ed.  title 
deleted 
209.362-010 
209.587-046 
3rded.  tiUe 
deleted 
209.687-Ot6 
210.367-010 
■rtp.382-014 
210.382-018 
216.482-026 


198.168 


199.168 
199.381 
201.268 
201.368 
202.388 

203. 
203.582 
203.588 

205.368 
206.388 


206.588 
207.782 

i207.884 

207.885 
208.588 

208.782 


209.138 
209.382 


209.488 
209.587 
209.i588 

209.688 
210.368 
210.388 


.302, 


728 
311 


  '  158 

  ^634 

  102 

  102 

  102 

  102 

  109 

  109 

 ;   109 

  109 

Personnel  clerk   95,  106. 

^   95 


Brand  recorder.'.  

Duplicating-machine  operator  U 

and  111    

Duplicating  machine  operator  I... 

Duplicating  machine  operator  IV 
Transcribing  machine  operator.... 
Typesetter-perforator  operator . . . . 
Embossing-machine  operator  


Stenographic-pool  supervisor.. 
Justowriter  operator  


106^ 

98 

98^ 

98 
109 
109,  706 
98 


102 
109 
109 
119 


Waybill  clerk....;r....^.  106,  109 

Circulation  clerk   1 09 

Sample  clerk,  paper   109 

Car  checker  106,  109 


211. 

211.468 

212.368 


Checker  11.  104,  706 

Account-information  clerk   91 

Bookkeeper  (clerical)  I   91,  ll8 

Bookkeeper  (clerical)  II   91,118 

Dividend-deposit- voucher  quoter  ..  91 

Insui^uice  clerk   91 

Cashien   92 

2 1 1  %61-0^  SiUtion  agent  II  82.  3 1 6 

211.362-        Teller  -st:;:^- \ 


2f0.488 

210.588  )205.567-OIO 


211. 


213.138 


018,022, 
and  026 
213.132-010 


213.382 


213.582 
213.588 
213.782 
213.885 
.214.488 
215.388 
216.388 


213.132-014 

213.382-010 
/  213.362-010 
213.382-010 
203.582-030 
203.582-022 
213.682-010 
208.685-030 
214.482-010 
210.382-022 
210.382-026 


y,  machine-reOrOrds. 
oonvertef-eperator . 


216.488 


217.388 


Supervisory,  computer 

operations 
Supervisory, 
unit 

Card-tape-convei 

Coniole  operator  

High-speed  printer  operator 
Key-punch  operator 

Dau  typist  

Tabulating-machine  operator 
Sorting-machine  operator 
Billing-machine  operator . 
Bookkeeping-machine  operator  I ..  98,  118 
Bookkeeping-machine  operator 

*  Ii:.;....:  V  .... 

216.48£8H.  Adding-machinc  oif>erator.....v  

21 6.482-022  \Calculating-machinc  operator  

2 17. 3 8 2-0 1()/ Proof-machine  operator  

217.382-014  Transit  clerk.....;    

. 


111 

111 
111 
111 
111 
111 
111 

98 
111 
98 


91 
98 
98 
118 
118 


219.488 

219.588 
222.138 
222.368 
222.387 
222.388 
222.478 
222.488 
222.587 
222.588 


222.687 
223.138 
223.368 
223.387^* 


D.O.T.  No. 
Ititm    4th  Editkm 

216.382-062 
214.382-044 
209.387-O10 
216.362/014 
215.362S010 
214.362-010 
•216.362-018 
216.382-038 
214.362-014 
217.382-010' 
216.382-062 
216.482-010 
219.482-014 
216.587-014 
222.137-030 
222.367-()18 
222.387-050 
248.367-022 
369.477-014 
.214.362-014 
222.387-050 
214.587-014 
and 

219.367-030 
222.687-030 
222/137-034 
249.367-066 


22^.388 
'223^588 

223.687 
231.^88 
23 1. 688 
232.138 
232.368 
233.138 
233.388 

234.^  2 


222.367-010 
222.387-030 
222.367-038 
222.387-034 
222.367-042 
222.387-058 
222.387-062 
206.387-030 
222.367-062 
222.387-026 
222.587-050 
587-030 
687-010 
^22.387-038 
209.687-014 
243.137-010 
243.367-014 
230.137-018 
230.363-010 
and  ' 

30?367-010 
234. 


235.862 

236.588 

237.368 
239.588 


249.268 
249.368 
249.388 
250.258 

250.358 

251.258 

26 

27 

28 

266.158 


235.662-018 
235.662-022 
236.562-010 
and  014 
237.367-038 
;i09.567-010 
222.587-038 
241.367-010 
41.217-010 
141.367-014 
38.362-Oia 
238.367-030 
241.267-018 
249.367-046 
245.362-010 
250.257-010 
250.257-010 
250.357-018 
251.157-010 
26 
27 
28 

262.157-010 


•  Jrd  Editkm  Title 

Actuarial  clerk   91,106.. 

BilUng  clerk  •  9ls  106,  728 

Coding  clerk   -  91,106, 

Country-collection  clerk   91,118 

Crew,  scheduler.:..-   91,  106 

Demurrage  clerk .......t^   ?I.  106 

Exchange  clerk  -   91,  118 

InteiWt  clerk  ^   91,  118 

Manifest  clerk...   91,728 

Sorting  clerk   91,  118 

SiatisticaJ  clerk   ^^1,  106 

Accounting  clerk  91,  106,  118 

Policy  checker   91,  106 

Posting  clerk   91,  106 

Shipping  clerk   104 

Expediter   /  ^04 

Shipping  and  receiving  clerk   ^  104- 

Container  coordinator   104 

Retail-receiving  clerk   1 04 

Manifest  clerk   104,  742 

Shipping  clerk   104 

Traffic  clerk   >04 

Shipping  checker  104,  106 

Supervisor,  stock....!   108 

Procurement  clerk   108 

Checker   *04 

Linen  room  attendant  /  108 

Maga^ne  keeper   108 

Material  clerk   108 

Parts  clerk..  108,  742 

'stock  clerk   >08 

Storekeeper.. «   108 

Tape  librarian   I  *  ^ 

Tool  clerk   *08 

Inventory  clerk   108 

Swatch  clerk  ,   108 

Tallier  f  ....^  106,  108 

Checker  I  \  

ParceUpost  clerk   ^9 

Distribution  clerk........                 \  99 

Supervisor,  mails..../.  '  99 

Post-office  clerk  -  99 

Supervisor,  carrier     206 

Mail  carriers   206 

Mail-preparing  and  mail- 
handling-machine  operators  "  98 

Information  operator  101,  208 

Telephone  operator    101,  208 

Telegrapher    317 

Receptionist     r  101 

Meter  reader....:   ^  726 

Router.   104- 

Collector   94 

Claim  adjustey.  125,  761 

Adjustment  clfcrk   742 

Hotel  clerk  ....\   97, 

Tmel. clerk   248 

oSm  examiner.  125;  761 

Library  assistant...:   ^23 

Medical  record  clerk   47  8 

Life  underwriter  «  '  234,  761 

Sales  agent,  insurance  234,  76 1 

Sales  agent,  real  estate   240 

Sales  agent,  secn^iritiet  ^  246,  761 

Salesworkers,.commodities...236,  242,  250 
Pharmaceutical  dctailer   649 


.8  JO 
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290.358 

289.358 

290.  • 

29X358 

292.887 

297.868 

298.081 

299.381 

299.468 

299^84 

301.887 

303.138 

304.887 


273.353-010 
.357-062 


305.281 
306.878 
307.873 
309. 

309.138 

3E09.878 


311. 


311.878 


312,878 

3^2.887 
313. 

i 

314. 

315.  / 

315.131 
316. 


318.887 

319.878 
321.138 

324. 
330.371 

331.878 
332.271 
332.381 
338.381 
339.37 1 

350.138 

350.878 
352.878 
355.687 
355.878 


L3^10 
10 
''-OM 
298.081-010 
^64.38 1-010 
211.462-014 
299.474-010 
301.687-014 
301.137-010 
3rde(t  title 
deleted 
301.687-018 
305.281-010 
301.474-010 
301.677-010 
309.  ^ 

309.137-010 
309.677-010 
309.674-014 
309.674-014 
311. 

31 1 '677-014 
311.477-014 

311.677-018 
312.477-010 
312.474-010 
312.687rO10 
313. 

314. 


315. 

315.131-010 
316. 


355.887 
356.381 
361,885 
362.381 


318.687-014 
318.687-010 
319.474-010 
321.137-010 
321.137-014 
324.  . 
330.371-010 
330.371-014 
331.674-010 
332.271-010 
332.361-010 
.338.371-014 
339.371-010 
339.371-014 
350.137-014 

350.677-010 
352.367-010 
355.687-010 
355.354-010 
355.677-014 
355.677-014 
355^74-014 
355.674-018 
355.377-014 
355.677-010 
355.667-010 
418.381-010 
361.665-010 
'362.381-010 


S^les  aatociate,  automobile.. 

Salesperao<i,l?arts  

Sales  clerks  v  


229 
227 
242 

Driver,  sales  route  244,  770 

.  Driven  helper,  sales  route  245,  643 


Model  

Merchandise  displayer . 

Carpet  layer  

Caslkier-checker  

Optician,  dispensing  

Day  worker  

Housekeeper,  homfc  

Caret&ker  


238 
579 
268 
92 
506 
-  183 
183 
183 

183 
183 
183 
1^3 

183 
183 
183 
183 
183 

174 
172 

172 
170 
167 
167 
168 

168 

168 

168 

Cook,  chief  168,  306,  728 

Meatcutters,  except  in 
slaughtering  and  packing 

houses   173 

Utility  hand  306,  728 


Yard  worker  »  

Cook  

Houseworker,  general  >.  

Child  monitor  ^  

Domestic  tervice  occupations, 

n.c.c  ' 

Butler....  

Companion  

Lady*s  attendant  

Gentleman's  attendant  

Waiters,  waitresses,  and  related 

food  servicing  occupations  

Counter  attendant,  caf<qteria  

Counter  attendant,  lunchroom  or 

coffee  shop  ;....?>>^,,.^^^^,-rr:r' 

Dining  room  attendant  

par  attendant  

Bartender  

Bartender  helper....  

Chefs  suid  cooks,  large  hotels 

and  restaurants  

Chefs  and  "cooks,  small  hotels 

and  restaurants  

Miscellaneous  copl^except 

domestic . 


cooks,  ex< 

5=i 


170 
172 
163 
163 
178 
177 
177 
179 

n 

179 
181 
179 
179 


Dishwasher 
Fountain  server 
Housekeeper.... 

Insp^nor  

Bellhop  and  related  occupation 

Barber  

Barber  apprentice 

Manicurist  «... 

Cosmetologist  

Wig  dresser  

Embalmer  

Electrologist '.    

Scalprtreatment  operator  

Steward/stewardess,  chief,  cargo  ' 

vessel  305,  728 

Mess  attendant  306.  728 

Airplane-flight  attendant. i   297 

Clothes-room  worker   492 

Attendant,  physical  therap^   500 

Epiergency-entrance  attendant....  492 

Hospital  guide :  '  •  492 

Nurse  aid   492 

Orderiy   492 

Psychiatric  aid   492 

Tray-line  worker   492 

Morgue  attendant   492 

Horseshoer   60 

Washer,  machine   770 

Spotter  ....r   771 
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362.782 
363.782 

363.884 
363.885 
363.886 
365.381 
369.687 

369.887 

372.868 

373. 

375.118 

375.138 

375.168 


375.228 
375.Z68 


375.388 
375.588 
375.868 

377.868 

379.387 
381.139 

381.887 


389.884 
441:137 
4^.r68 

441.384 
441.687. 
441.887 


449.287 
500.380 

500.781 
500.782 


362.382-014 
,  363.682-018 
363.582-018 

363.684-  018 

363.685-  018 

363.686-  010 
365.361-014 

369.687-  010 
369.687-022 
369.687-026 
369.687-026 
372.667-030 
and  034 
373. 

375.117-010 

375.137-014 

375.137-022 

375.133- 

010: 

375.137- 
026; 

375.163- 
010,  and 
014;  and 
375.167- 
010,014, 
018,  022. 
026,  030, 
034,  and 
046 

375.227-010 
375.263- 
014,  022, 
026.  and 
030;  and 
375r267-010 
and  018 
375.263-018 
375.387-010 
375.587-010 

375.363-  010 
375.367-010 
377.667-010 
377.263-010 
373.3^7-010 
381.137-OlQ 
381. 137-010 
381.687-014 
'381.687-022, 
381.687-014 
381.687-018 
3^2.664-010 

383.364-  010 
389.684-010 
452.687-014 
452.367-010 
452.167-010 
452.364-010 
452.367-014 
452.687-014 
452.687-0 
452.687-018 
452.687-010 
459.387-010 
500.380-010 

500.380-  014 

500.381-  010 
500.362-010 


3rd  Edition  TitU  Pagt 

Dry  cleaner   770 

Presser,  machine  ^  639,  770,  77 1 

Shirt  finisher  r.L  770,  77 1 

Presser,  hand   639 

Presser,  form   639 

Flatwork  finisher...  770 

Shoe  repairer   437 

Assembler   77 1 

Inspector   77 1 

Counter  clerk   770 

Marker   -770 

Guard  f  186,  191 

Tirefighter,  fire  department   189 

Police  chief  193,  195 

Desk  officer  '.  193,  195 

Secretary^  police....  193,  195 

Police  officer  ...186,  188,  193,  195 


500.362-014 
5I2.382;0I0 
500.884  500.384010 


Police -academy  instructor  193,  195 

Police  officer  193,  195 


State-highway  police  officer   195 

Fingerprint  classifier  193,  195 

Parking  enforcement  officer   1 93 

Border  guard   •  193 

Police  officer  III    186,  193 

Bailiff   193 

Sheriff,  deputy     193 

Fire  inspector   202 

Charworker,  head  t   162 

Porter,  head   162 

Charworker    162 

Cleaner,  laboratory  equipment....  162 

Porter  I  162,  170 

Porter  II,...  162,  170 

Janitor 'l..i  *  162 

Termite  treater   164 

Exterminator   164 

Suppression-crew  leader   336 

Fire  lookout   336 

Fire  warden   336 

Forester  aid  \  336,  674 

Fire  ranger   336 

Fore^fire  fighter   336 

iprayer   336 

Tree  planter   336 

Tree  pruner.^   336 

Cr^iiser  '.:   674 

Plater   628 

Plater  apprentice   66 

Cylinder  grinder..   66 

£lectfogalvanizing-machine 

operator   66 

Plater,  barrel   66 

Tin  recovery  worker   66 

Matrix-plater   66 
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^rd  EJitkm  Title 


S00.88S 

500.886 
56l782 
SOI  .885 
502.884 
502.887 

503.885 
503.887 
504.78^ 

512.132 
512.782 


512.885 


514.687 
514.782 
514.884 

514.887 
518.381 


518.782 
518.884 
518.885 


519.132 

519.884 
519.887 


520.884 
520.885 


521.885 
524.884 
524.885 
526.781 
526,885 
526.886 
530.782 
532.782 
532.885 
533.782 
1 

534.782 
53'9.782 

541.782 


542.280 
549.138 
549.782 


549.884 
550.885 
554.782 


500.3654)10 
500.485-010 
500.6864)10 
500.682-010 
501.685-010 
502.664-010 
502.687-010 
509.687-022 
503.685-030 
503.687-010 
504.682-010 
aiki01« 
512.132-010, 
512.362-018 
512.382-010 
512.382-014 
512.685-018 
512.685-022 

•514.687-010 
514.662-010 
514.684-022 
514.664^14 
519.684-010 
518.381-014 
518.381-014 
518.361-010 
518:381-014 
518.361-010 
518.682-010 

518.684-  010 
518.685- 
014,0(8, 
022 

518.685-  010 
519.132-010 
and  014 
519.6644)14 
519.687-022, 
519j687-022 
519.687-022 
520.584-010 
520.685-010 
510.685-086 
520.685-114 
520.685;138 
520.68f-b86 
521.685-302 

524.684-  022 

524.685-  034 

526.381-  010 
526.685-010 
526.6864)10 
5 30.662-0 Itf 
532.362-010 
532.685-010 
669.485-010 
669.485-010. 
534.682-038 
539.362-014 

541.382-  010 
541.382-014 

\54r.38Z4)I4 
549.260-010 
549.137-014 
549.362-010 
549.362-014 

549.684-  010 

550.685-  046 
554.382-010 


Plater,  production   66,  682 


Zinc-plating-machtne  operator . 
Laborer,  electroplating . 

Anodizer  v-  ... 

Plater,  hot  dip . 
Blast-furnace  kedpe  r . 
Blast-furaace-kc^r  helper. 

Charge-gang  wrt^er  

Pickler  J...*.. 


66.  682 
66 
654 
654 
666 
666 
632 
69 


SandWasteri&olblaster)   69,^8^^,^563.381 


Heati 


'  (annealer)  69,  628,  65^; 


supervisor  :..633,  667 

Furnace  operator   658 

Oxygeri-fimiace  operator   667  ^ 

Stove  tender   666 

Pot  tender   ' 

Reclamation  kettle  tender,  metal 

(remelt  operator)   632 

Casting  inspector   659 

Casting^  operator  632,  658.  668 

Pourer,  metal  658.  668 

Tapper   ^  632 

Tapp«c,helper   632 

Coremaker-.  -   65  8 

Coremaker*  bench   36 

Molder,  bench   35.  658 

Coremaker,  floor  —  •  36.  658 

Moldcr,  floof...-   35 

Machine  molder   35.  658 

Core  setter   658 

Coremaker,  machine   36.  658 
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556.782 
558.885 
559.687 


559.782 


•559.885 


579.782 
590  885 


599.885 
600.280 


658 

666 
633 
658 
658* 
658 
642 
642 
642 
643 
643 
642 
643 
643 
643 
643 
642 
643 
697 
697 
698 

Drum-barker  operator  .\  675.  696 

Power  barker  operator  :  675,  696 

Supercalendar  operator  .5   698 

Fourdrinier-machine  tender 

(Paper  machine  operator)  

Coal  Washe  r  

Crude-otl  treater  (Dehydration- 
plant  operator)  ...s  ,   620 

Crudc-oiMreater^  (treater)  

Refinery  operator  

Preparation  plant  supervisor  

Still-pump  operator  « 

Treater..  

1*umper  helper  

Compounder  

Coater  


Core-oven  tender  

Supervisor,  blast  furnace 

(blower)  

Pot  liner  .|  .   

Foundry  worker,  general  

Molder  helper  

Shake-out  worker    

Bench  hand  

Batter  mixer.....  i^-" 

Dividing-machine  opera^r.. 

Icing  mixer  

Mixer  

Molding  machine  operator . 
Slicing  machine  operator. 

leer,  hand    '  

leer,  machine  

Baker  

Oven  tender  

Baker  helper  ..^  

Beater  engineer... 
Digestor  operator 
Back  tender 


600.281 
6(X).380 
6(X).381 
601.280 

601.281 

601.381 
'602. 
603. 
604. 
605. 
605.782 
606. 
609.381 
609.885 

610.381 
610.782 
61 1.782 

611.885 
612.281 
'612.381 
613.782 


556.382-010 
558.585-014 
559.687-010 
559.667-010 
559.382-018 
559.382-026 
559.382-042 
559.682-054 
559.685-01« 
563.382-0  ro 
570.682-018 
590.685-030 

590.684-  014 

590.685-  034 
599.685-110 
600.280-010 
600.280-022 

600.280-  050 
60Gr^8 1-022 
600^80-014 

600.281-  018 
601.280-022 

601.280-  046 

601.281-  010 
601.281-026 
^1.381-026 
802. 
603. 
604. 
605. 

605.682-022 
606. 

609.361-010 
609.685-018 


'3rd  Edition  Title 

Compressor  

Chemical  operator  II  

Ampoule  examiner  

Tablet  tcstfcr  

Chemical  operator  III  

Granulator-machirte  operator  

Pharmaceutical  operator,  senior., 
pharmaceltica^peratpr,  senior.. 

Ampoule  filler  *  

Kiln  operator    

Sand  mixer,  machine  

Etcher,  printed  circuits  

Firer  

Firer  

Tumbler  operator.  

Instrument  maker  11  

Machinist  I    H,  315.  628 

Patternmaker,  metal   33,  658 

Machine  builder   38,628 

Job^tter  

Lay-Aut  worker   38 

Die  sinker  

Tool-and'-die  maker   1 1 .  628 

Die  maker,  bench,  .stamping   1 1,  69 


649 
662 
649 
649 
662 
649 
649 
649 
649 
675 
658 
654 
654 
654 
658 
40 


5, 


698 
616 


619 
701 
616 
701 
701 
701 
649 
649 


613.885 


614.782 


Tool  maker,  bench  

Plastic  tool  maker  

Gear  machining  occupations  

Abrading  occupations  

Turning  occupations  

Mining  and  milling  occupations...^ 

Scalpei^  operator  

Boring  occupations  

Inspectorr^floor  629, 

Production-machine  operator 

'    (machine  tool)  

610.381-010   Blacksmith   60. 

610.462-010  Drop-hammer  operator  

6 1 1 .482-0 10  Forging-press  operator  I  

611.462-010  Upsctter  — 

61 1.685-010  Forging-press  operator  11  

6I2.26I-0I0  Inspector  

612.361-  010  Hamnicrsmith  

613.462-014  Furnace  operator  (soaking  pit 

operator)  T  

613.362-  010  Heater  

613.682-010  Manipulator  ....^ 
6 1 3.682-0 1 8  Roller 
61 3.462-018   Rolling-mill  operator 
613.362-018 -Rougher 
613.662-014 
613.362-022 
613.685-010 
613.685-014 
613.685-018 


1  1 
11 
42 
42 
42 
42 
633 
42 
694 

628 
315 
68* 
68 
'68 
68 
69 
68 

633 
668 
668 
6i68 
633 
669 


Rougl|er  operator  (pulpit)   669 


615.782 


615.885 
617.782 


614.482-018 
614.382-014 
615.482-034 
615.482-022 
615.682-014 
615.482-034 
615,685-034 
617.682-014 


Speed  operator.. 

Coiler........^  

Heater  helper  

Piercing-mill  operator  (piercer- 
machine)  

Extrusion-press  operator  I . 


669 
633 
668 

669 
633 


U  7.885   6 1'5 .685-030 


619.782 


619.886 


617.685-026 

617.685-  030 
619.682-022 
619.582-010 

619.686-  030 


Wire, drawer  :..  633,  669 

shear  operator  I  (power).. 

Punch  press  operator  I  

P)unch  press  operator  II  

Shear  operator  l...i  

Shear  operatorJl  

Bumper  operator  (power 

.  ihammer)  

Trimming-press  operator 

(trimmer)  

Punch-press  operator  IV  !  

Punch-press  operator  II  

Heater  

Stretcher-leveler  operator  

Stretcher-levcler-operator  helper.. 


628 
628 
628 
668 
.628 

V69 
654 
654 
68 
633 
633 
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620.131 


620.281 


3rd  ecL  tit 
deleted 
620.261/O10 
6202^^18 


Automobile  meehanic,  chief.. 


620.381 

620.384 
620.782 
620.884 
620.885 
621.281 
622.381 
628.281 
624.281 
624.381 
625.281 


626. 


627.* 


628. 


Automobile  mech^ic  

Autoinobile-repair-service 

estimator  ^  

10.28 r-054  Motorcycle  repairer.^.  rrr..., 

0.261-010  Truck> mechanic  408, 

Automobile-service  mechanic  


3rd  ed.  title 
deleted 
620.384-010 
620.682-010 

620.684-  014 

620.685-  010 
620.281-014 
622.381-014 
623.281-038 
624.281-010 
624.381-014 
625.281-010 
^25.281-030 

623.261-014 
626.  ' 

627. 

628. 


40J 
408^ 


231.  408 
'408r433 
440,  743 
408 


Motorcycle  tester  

Brake-druro-lathe  operator.... 

Truck-mechanic  helper  

Bonder,  automobile  brakes.... 
Aircraft-and'Cngine  mechanic 

Car  repairer  

Motorboat  mechanic  

Farm-equipment  mechanic  I 
Field  equipment  mechanic  H 

Diesel  mechanic  

Rocket-engine-component 

mechanic'  (  assembly  )  

Outboard-motor  tester  

^etabtforking  machinery  v 

mechanics 


629. 

630. 

630.884 
6^. 

633.281 


62^ 
630. 

630.684-010 
631. 

633.261-010 
633.281-010 
633.281-Of4 

633.261-010 
633.261-014 


Printing  and  publishmg 
*  Mechanics  anc^^^paireQ^ 
Textile  machinery  and 

equipment  mechanics  and  • 

repairers  ?.  

Special  industry  machinery 

mechanics......  

General  industry  mechanic^  «nd 

repairers  

Anode  rebuilder  1  

Powerplant  mechanics  and 

repairers  

Assenibly  technicfans  

Cash  register  services.  

Dictating-transcribing-machine 

sehacer  

2achine  analyst....  
ail-processing-equipment 
mechanic  .i.. 
Tlce-machine  servicer  L. 


633.281-018 

633.28 1  -022^X)ffice-machinc«scrvicer, 


633.281-030 
637.261- 
010.014. 
018.  and 
026 

637.261-018 
637.384^10 
and  014 
638.281-018 
639.281-014 
649.685^2 
649.687-010 
650.582-010 
650.582-014 
650.58Z^22 
651.782  651.48*-Old 


3rd  ed.  title 

deleted 

659.662-010 

651.685-  018 

651.686-  010 
654.382-010 


637.281 


637.381 

638.281 
639.381 
641.885 
649.687 
650.582 


apprentice. ...... 4^.  

Statistical -machine  servicer'. 
Air-conditioning  and 

refrigeration  mechanic  


'424 

424 

424 
424 

424  . 

414 

414 

414 
414 

414 
414 

414 
414 


. 403,  405 


Gas-appliance  servicer  

Air-conditioning  and 

.  refrigeration  mechanics  

Millwright  

Vending  machine  repairer  

Envelope  machine  operator.*... 

Paper  sorter  and  counter  

Linotype  operator  

Monotype  keyboard  operator.. 

Phototypesetter  operator  

Offset  press  operator  I 

lithographic  t  

Printing  press  operator   


651.885 
651.886 
654.782 


661.281  661.281-022 


Printer-slotter  operator  

Offset  press  operator  H  

Cylinder-press,  feeder  

Casing-machine  operator 

(inonotype)*  

Patternmaker,  wood  


. 403,  405 

403 
73 
442 
698 
698 
48 
48 
48 

53 

.  53,706 

698 
53,706 
53,706 

47 

33.  658 


D..O.T.  No.       ■    ■  s 
3rd  Edition    4th  Edition 

66^.782  665.482-018 
667.782  '  667.48i2-022 
667.682O50 
.  667.662-010 
667.885    3rd  ed.  title 

deleted 
667.887  667.687-010 
668.885  564.685-014 
669.587  669.587-010 
674.782  674.382-010 
692.885  692.685- 
158.162. 
and  166  - 
693.280-  693.28D-010 
699.887  699.687-014 
700.281  700.281-010 
700.381  700.381-010 
700.381-014 
700.381-018 
700.381-026 
'700.381-030 
700.381-034 
700.381-042 
700.381^54 
705.884'^705.484-010 
and  014 
705.684- 
026.  030, 
and  034 
705.684- 
058,  062. 
and  066 
706.687  706.687-026 
706.884  706.684-014, 
709.28'l  709.281-010 
.    .      7qfe.28 1-014 
709.884  709.684-090 
710.131  710.131-022 
710.281  710.281-030 
711.381    716.2^0-014  . 
712.^81  712.381-018 
713.251  713.361^,014 
713-381  716.280-014 
716.28&'010 
713.884  713.384-010 
"  713.684-014 
7f*6.685-022 
716.i585-022 
716.682-018 
716.685-022 
•  743.684.t)22 
716.682-010 
7J^3.684-030 
713.684-018 
713.687-042 
711.381-010 


■   •  V 

3rd  Edition  TitU 

Planer  operator  

Trimmer  

Pony  edger....  

Head  sawyer  

Block  setter  


Deck  worker 

Chipper  

Grader  

Glass  lathe  operator 


676 
675 
675 
675 
675 

675 
697 
675.  676 
654 


-^^W^mwajm    MBM*^    'Wy«^»CA«J^#S  ••••••••••••  ••••••••• 

Sealing  machine  op^i^or    654 


Form  build£r  (jig  and  fixture )   '  628 

Machine  cleaner  (wiper)  305,  727 

Jeweler...'.   428 

Chain  maker,  hard   428 

Fancy-wire  drawer  I   "  428 

Goldbeater   428 

Lay-out  worker  . . . .  42  8 

Locket  maker.   428 

Mold  maker  I   428 

Ring  Maker  I   428 

Stone  Setter....'   428 

Grinder   59. 


Metal  fmisher.. 


682 


Polisher. 


Inspector,  type  ^  

Assembler  c. . 

Locksmith  

Locksmith  apprentice  .f.,  

Tube  bender,*hand  I  

Instrument-repair  supervisor........ 

Instrument  mechanic  

Bench  technician,  eye-glass  lens.. 

Dental-laboratory  technicians^  

Optici^.  dispensing  

Optician  ....r.....  ^  

Optician  apprentice  »  

Assembler,  gold  frame  

Asseftibler.  molded  framef  

Contact4eni^rve  grinder ...'  

Contact-lensredge  buffer  

Contact-lens  polisher  

Countersink  grinder  

Embosser  and  trimmer  

Eyeglass-lens  cutter  

Frame  carver,  spindle  ....^  

Groover  

Heating-fixture  tender.......  ' 


Lens  assembler.. 

716.381-Ol^pLens  blank  marker  

716.682-014   Lens  generator  I.^.^.^  

7 1 3.68 1-010  Mounter  and  repairer  

7 1 3  .%8 1  -0 1 0  Plastic-frame  lens  mounter  

713.684-038   Polisher  II:  

713.684-026  Spectacles  truer  

713.681-010  Trim  mounter  

715.281    715.281-010  Repairer  (watch)  

720.281    720.281-010  Radio  repairer  

720.281-018  Television-and-radio  repairer.. 

720.884   726.684-026  Aliiier  

726.684-018  Cabinet  mounter  

72 1 .28 1    72 1 .26 1  -0 10  Electric-motor  analyst..  

721.281-014   Electric-motor  assembler  and 

^  tester  

Blectric-^motor  repairer  


721.281-018 


694 

693 
429 
429 
628 
426 
426 
'  76 
455 
506 
506 
506 
76 
.  76  i 
76 
76 
76 
76 
76 
76 
.  76^ 
76 
76 
76 
76 
76  • 
76  . 
.76" 
-^6 
76 
76 
445 
439 
439 
653 
653 
408 

408 
408 
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721.281-026  Propulaioo-mptor-aiid-gencrator 

repairer  »  

^1.381   721.381-010  Etectric-inotor  fitter   315 

722.281   726381-010  hispocior,  systems..  655,694 

723.381   723.381-010  Electrical  fiance  repairer   405 

723.884  723384-010  Appliance  repairer  405,  654 

724.781   724.684-026  CoU,  winder  1   654 

724.884  724.684-026  CoU  winder,  hand  v   654 

725.884  -725384-010   Exhaust  operator  (Uthc)   654 

725.384-010  Grid  operate^  (latheO.   654 

-726384  726.381-010   Inspector,  subassemblies   694 

726.781   726.684-018   Electronics  assembler  653,693 

726.884   728.684-010   Cable  mak^r    653,  693 

726.684-018   Capaeitor  assembler  ^  653,  693 

.  726.684-018  Capacitor  winder  653,693 

590.684-022  Crystal  finisher.....  654,693 

•     590.684-022   Crystal  Upper  654,693 

726.887   726.687-018   Silk-screen  printer   654 

729.281    729.281-026   Electrical-instrument  repairer   426 

729.281-034   Inside-meter  tester  426,  726 

729.28 1-014   Electric  meter  repairer  426,  726 

729.884   726.684-018   Chassis  assembler     65^ 

730.281   730.281-038   Piano  technician   435 

T30.381   730.361'        Pipe-organ  technician   435 

014;and 

730.381-038 

and  046  , 

730.361-010   Piano  tuner   435 

741.887   741.684-026  Sprayer  

\780.381    780.381-018   Furniture  upholsterer   70 

780:884  /780.684-050   Cushion  builder   682 

/  780.685-014   Stuffing  machine  operator   682 

781.38V  781.381-022   Pattern  cutter  (grader)   637 

781.381-026   Patternmaker:   637 

781.484   781.384-014   Marker   i  ^38 

»    781.687   781.687-010   Assembler  (handler  or  fitter)   638 

781.884  781.584-014   Cutter  63&,  682 

and 

781.684-  014 

781.685-  010  Spreader  U  (machine)   638 

781.887   781.687-058   Spreader  I  (hand)   638 

781.687-070  Trimmer,  hand ^   639 

,^82.884  782.684-058   Sewer,  hand  638 

'  t  782.684-042-  Mender........  >   \  771 

•783.381   783.381-014   Fiir  finisher   639 

tiB3.78l  783.381-010  Eur  cutter     "639 

.783.884  783.684-014   Fur  naUcr   639 

785.261    785.261-014  Tailor   639 

and  022 

785.281    785.261-010   Busheler     639 

'   785.361    785.361-010   Dressmaker   639 

785381    785.361-018   Sample  stitcher   637 

785.361'      »  Tailor   639 

014,018, 
^  and  022  - 

787.782  783.682-010   Fur  macKine  operator   639 

780  682-018   Sewing  machine  operator  638,  682 

lS9^fh   789.687-070  inspector  or  checker   '639 

g0^^4  800.684-010   Riveter,  aircraft..^-...  ,   628 

801.281    801.261-014   Fitter,  I  J  273,615 

801.381    801.381-014   Fitter   273 

801.781   801.361-014  Structural-steel  worker   273 

801.361-018  Structiiral-steel-workcr 

■  apprentice   273 

801.884  801^6835)26   Rcinfofcing-iron  worker   273 

801.564-010  Roll  turner  -   670 

801.887  869.687-026  Laborer,  corrugated-iron-culvcrt 

pladng     273 

869.687-026  StructunJ-stecl-workcr  helper   261 

804,281   804.281-010  Sheet-metalworker  285,  315,628 

804.884   869.664.dl4   Ducti««*«^   285 

O     :  . 

ERLC 


682 
682 


D  O  T.  No.  .  .        -   -r-  . 

JniEditicm          Edition  3fd  Eibtton  TitU 

805.281    805.261.0J4   BQilermaker  I   ii^ 

806.281    806.281-010  DynanKwnetcr  tester,  motor   682 

^06!283   806.283-010  Test  driver  II  

906.381  806.361^018  Fmal  inspector,  trwJctrailer 
806.281-022  Inspector,  assemblies  and 

installations  y.......:629,  682 

806.281-046  Ouiside-production  inspector  692,  682 

806.382  806.382-014   Hypoid-gear  teste^^...:....   682 

806.387    806.384-014   lijspector,vretumetiV»ienals   682 

806.684   806.684-134*  Transmission  tester   682 

806.687   806.687-018   Fmal  inspector   682 

806  781    806.361-014  Assembler-instaUer,  general  _ 

(fmal  assembler)   629 

806.887   806.684-010  Assembler   682  - 

807.381    807.381-010  Automobile  body  repairer   ^i-V^I 

•809381    809.281-010   Lay-out  worjw  1   63,^73- 

809.381-022  Ornamenial^ro<|w5)ckcr_i^   *  273 

809.281-010  Structural-steel  lay-out  \A^ktfr....  273 

809.781    809381-014   Lay-out  worker  II  

809.884   809.884-014   Assembler,  production  line  I   273- 

\809.684-026  Grinder-chipper   658 

809.887   860^7-026  Laborer,  steel  hariflling   261 

869.664-014  Omaroental-iron-worker  helper...  261 

810.  Arc  welders  


\ . 


810. 

810.782  810.382-010 

810.884  810.384-014 

811.  311. 


Gas  welders^.. 


811:782  811.482-010  Welding-machine  operator,  gas ... 
811 .884   8 1 1 .684-0 1 4   Welder,  gas . 


812. 


Welder    -          85,  628 

Welder   ^5,  628 

85,  628 
85,  628 

812.  Combination  arc  welders  and  gas  . 

weklers  

812.884   819.684-010   Welder,  production  line   85,628 

g  1 3,        813.  Resistance  welders  85,  628  ^ 

g  1 4         8 14.  Brazing,  braze-welding,  ^4 

soldering  occupations  —"y 

815.        8i 5.  Lead-burning  occupations  

gI6,        816.  Flame  cutters  and /arc  cutters...... 

819.        819.  Welders,  flame  cutters,^d 

related  occupations,  nec   85 

81?r.781    819.381-010  Welder  assembler  (fitierV^   63,85 

819.887   819.687-014  Welder  helper    

821.281    82 1. 26 i -026  Troubfe  shooter  11  

821.381    821.361-010  Cable  installer  repairer  .'  

821.361-018   Line  erector  (line  instaUar) . 
821.361-014  Elpctric-meter,|nstallerl 

821.387   821.367-014  Safety  ihspector.  

821.887   821.684-014  Ground  helper 


85 
85 
85 


85 
725 
264,  724 
.  ?24 
726 
':"202 


 315,725 

8-22.281    822.281-014  Central-office  repairer  395 

t5             822.28  L-022  Privat^br^h-pxchange  (PBX)  , 

^  refXr  ;  

822.281-026  Signal  maintainer   /  315 

822.281-014  Telephone  repairer  

and  022 

822.381    822.361-014  Central-office  i^istaller . 

822.381-014  Line>mstoller   398 

822.381-018   PBX  installer   400 

822.261-022  Station  installer  (telephone 

installer)  

822.361-030  Trouble  locator  

822.884   822.684-010  Frame  wirer . 


..■^-^  400 


397 


400 
395 
395 


822.684-018  Signal  maintainer  helper   315 

823.28 1    823.28 1-0 1 8  Meteorological-equipment 

repairer  (.   426 

824.28 1    824.26 1  -aiO   Electrician     420 

824.281-018   Neon-sign  servicer   420 

825.281    825.281-014   Electrician  264,  305,  431 

825.281-022   Electrician,  automotive   408 

825.381    825.361-010   Elcyatoi^ constnictor   266 

827.281    827.261-010   Electrical- appliance  servicer   405 

828.281    828.281-010  Electronics  mechanic  416,  426 

829.281    829.281-014   Electrical  repairer  ,..264,  412,  43 1 

r      828.261-010  "^cctronic-organ  technician  


435 


8J4 
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D,O.T.No.  ■  "    ■       ■  , 

3td  ISMlkam  '  4th  EdUkm                    '               Editkm  TitU                     \  fajir 

825^281-030  Elevator  repairer    266,431 

and  034 

638^61-022   Pinsetter  mechanic,  automatic   412 

829.381'  829.361-101   Cable  splicer:  264,398,725 

828.261-010  Organ  tuner,  electronic   435 

840.381    840.6^1-010  Patiiter,  stagtf  settings  ^   278 

S40.7iBl    840.381-010  Painter..    278 

840.884  *869.664^14  Painter,  rough     ^  278 

.    969.664-014  Painter,  structural  steel   278 

840.887   84Z664^I0  Dry  wall  sander   262 

84i:78l    841381-010  Paper  hanger.   278 

842.381    842.381-014  Stucco  mason.....   280 

842.781    842.361-010   Lather   274 

84?.36I-018  Plasterer   280 

84Z884   842.681-010  Diy-wall  applicator   262 

842.664-010  Taper   262 

842.887   869.687-026  Plasterer  helper     261 

843.884   869.664-014   Waterproofcr   284 

844.884  869.664-014  Cement-sprayer,  nozzle   259 

844.364-010^  Cement  mason   259 

and014  ^ 

844.684-010  Concrete  rubber     261 

869.664-014  Concrete-wall-grinder  operator ...  261 

844.887    844.687-010  Cement-sprayer  helper,  nozzle  ....  261 

^  ,         869.687-026  Cement  mason  helper  ...   261 

r             869.687-026  Concrete-vibrator  operator   261 

869.687-026  Concrete-vibrator-operator 

helper...   261 

869.687-026  Grouter  helper   261 

'  869.687-026  Inserter....   261 

869.687-026  Oil  sprayer  II........:   261 

869.687-026  Stone-and-o^rete  washer   261 

845.781  845.381-014   Painter,  aitf^raft   628 

845.381-014   Painter,  automobile   58 

850.782  850.662-010   Hori^ntal-earth-boring- machine 

operator  »   276 

850.682-  010  Shield  runner.  ...V-^.   276 

850.883  850.683-010   Bulldozer  operator  1   276 

850.663-010   Dredge  operator     276 

850.663-018   Lock  tender  II   276 

850.683-  026   Muckii^-i|iachine  operator   276 

"    ■          8SO.693-O3O  Pc^r-slvDve]  operator                  .  276 

*  .  \   850^3-034  /^oclc-drill'Operktor      276 

850.683-038  Scraper  operator   276 

850.683-042  Tower-excavator  operator   276 

850.683-  046  Trench-digging- machine  operator  276 

850.884  869.687r026  Bell-hole  digger.....^   276 

869.687-026  Trench  trimmer,  fine   276 

850.684-  018  Stripptng-shovel  oijer   276 

850.887    869.687-026  Crushed  stone  grader   261 

869.687-026  Dredge  pipe  instjiller                     '  261 

850.684-014  Horizontal-earth  bo  ring-machine  ~ 

operator  helper...   261 

869.687-026   Laborer,  pile  drwi^  ground 

work   261 

869.687-026   Laborer,  road   261 

869.687-026   Laborer,  shore  dredging   261 

869.687-026   Miner  helper  11   261 

869.687-026   Mucker,  cofTerdam   .261 

869.687-026  Sheeting  puller....   261 

869.687-026   Sheet-pile  hammer-operator 

helper   26  h 

869.687-026  Splicer  '  261 

851.883   850.663-022   Blade-grader  operator     276 

850.663-014  sievating-grader  operator   276 

850.663-022  Motor-grader  opeiator   276 

850.663-022   Subgrader  operator   276 

850.683-046  Utility-tractor  operator ,   276 

851.887   869.687-026  Dump  gradei^.     261 

^69.687-026   Form-stripperMper   ^261 


DO  T.  No. 
3rd  Edititm    4th  Ldition 

3rd  ed.  title 
deleted 
^9.681-026 
869.687-026 
869.687-026 
852.883  853.663-014 
'853.663-014 


852.884 


852.887 


'853.782 


853.883 


853.887 


859.782 


859.883 


859.884 


859.887 


860.281 


860.381 


860.781 


860.884 


860.887 


85Q.683-022 
869.664-014 

869.664-014 
^69.687-026 
869.687-026 
869.687-026 
3rd  ed.  title 
deleted  N 
570.682-014 
853.663-010 

853.663-  022 
869.687-026 
869.687-026 
869.687-026 
3rd  ed.  title 
deleted 
859.682-010 
859.682-014 

859.682-  018 
859.362-010 
859.362-010 
859.362-010 

859.683-  018 

850.683-018 
859.683-010 
.859.683-014 
859.683-026 
859.683-030 
919.683-022 
859.683-018 
869.361-010 
iB69.664-OI4 
3rd  ed.  title  • 
deleted 
869.687-026 

869.664-  014 

869.687-026 
869.687-026 
869.687-026 
869.687-026 
869.687-026 
869.687-026 
869.687-026 

869.687-026 
869.687-026 
860.261-010 
860.281-010 
860.281-014 
860.381-022 
860.381-026 
860-381-046 
860.381-058 
860.38  U066 
869.361-018 
860.381-042 
869.664-P14 
869.664-014 
869.664-014 
869.664-014 
869.664r014 


3rd  EditionTUl* 

Form  tamper  I  26.1 

Grader  I   261  * 

Grade  tamper   261 

Pipe-layer  helper   261 

Concrete-paver  operator   276 

Concrete- paving-machine 

/    operator    276 

Form-grader  operator   ^  276 

Cement  mason,  highways  and' 

streets...!...   259 

Form  seuer,  metaJ  road-forms.....  ^259 

Joint  tiller...,   -  261 

Laborer,  concrete  paving   261 

Mud-jack  nozzle  worker   26 1 

Asplialt-planer  operator   276  . 

'        ■  *  t 

V- 

Asphalt-plant  operatot.„....   276 

Asphalt-paving-machine  operator  276 

Stone-spreader  operator   276 

Cold-patchler   261 

Laborer,  bituminous  paving.....   *  261 

Squeegee,  finisher   261 

Driller,  water  well   276 

Earth-bonng-jnachine  operator ...  276 

Foundation  drill  operator   276 

Pile-driver  operator   276 

Well-driller  operator,  cable  tool ..  276 

Well-drill  operator,  rotary  drill....  276 

Well-reactivator  operator   276 

Ballast-clea^ihig-machine  • 

•opei^tot   317 

Dragline  operator  276,  615 

Operating  engineer   276 

Operating  engineer  apprentice  ....  276 

Road -mixer  opeiator   276 

Road-roller  operator...:  f.  276 

Sweeper  operator   276 

Tamping-machine  operator.....'.....  317 

Duct  layer......   261 

Foundation-drill-operator  helper  261 

Laborer,  paving  brick   26\^J  " 

Paving-bed  maker      2<>1  , 

Well-drill-operator  helper,  cable 

tool   26  r 

Air-hammer  operator.....   261 

Curb-setter  helper  v   261 

Labor,  stone-block  ramming   261  ^ 

Mucker   26 1  ^ 

Paving  rammer  ?   26^ 

Puddler,  pile  driving  ,   261  ^ 

Reinforcing-steel  worker,  wire 

mesh   •  26 1 

Riprap  placer  ;   26 1 

Well-digger  helper   26 1 

Carpenter  inspector  ^   257  ' 

Carpenter,  maintenance   257 

Carpenter,  ship's  .  '  305,  727 

Carpenter   257 

Carpenter  apprentice   j  251 

Form  builder   257 

Shipwright.....   257 

Tank  builder,  and  erector   257 

Billboard  erector-and-repairer...?.  257 

Carpenter,  rough..:.....  ,   257 

Form^uilder  helper   261 

Shorer   261 

Carpenter  lielpci,  inalnie^ancc ...  257 

Laborer,  carpentry..:   261 

Labored  carpentry,  dock  J  26 1 
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^869.687-026 

86L3il  861.381-018 
861.381-022 
*  86L381-026 
861381-030 

861.781  861^381^8 
861.3814H2 
861.:\81-046 
861.381-050 
861.381-054 
861.381-058 

86L884  869.664-01.4 
869.664-014 
869.664-014 
869.664-014 

861.887  869.687-026 
f  869.687-026 
861.687-010 


i  sinking. 


261 
255 
25% 
255 
255 
255 
255 
259 
259 
286 
286 
261 
261 
2^1 
261 
261 
261 


862.281 
862.381 


862.884 


862.887 


863.381 
863.78 1 


Laborer,  ^lafk 

BricktaycX...  ^,  

pricklier  apprentice  

Bricklayer,  firebrick  ^  —  ». 

Marble.Ktter  

StoneinaBoa  .^^  

Stoncmamo  apprentice  

TerraasDO  worker  

Terrazzo  worker  apprentice  

TOe  letter  

TUe-aetter  apprentice  

Tuck  pointer  

Marbie-aetter  helper  

Terrazxo-worker  helper  

Tile-tetter  helper  

Brick  cleaner  -  

Bricklayer  helper  

Bricklayer  helper,  ^refractory 

brick  

Stonemason  helper  

Wall  washer  

Oil  burner  mechanic  

.  Furnace  installer  28 

Gas-fhain  fitter  28 1 

Pipefitter  I  281 

Pipe-fitter  apprentice  28 1 ,  403 

Pipe-fitter,  welding  281.  403 

Plumber  .-.281,403 

Plumber  apprentice  281 ,  463 

Laborer,  construction  or  leak 

gang  

Pipe-fitter  helper  

Plumber  helper  

Backer-up  

Clamper  ••  

Connection  hand  

Crank  hand  

Laborer,  pipe  line  

Laborer,  plumbing  

Paperhanger,  pipe  

Pipe  coverer  and  insulator  

1^^3.381-010  Cork  insulatcfr,  interior  surface 
"  Compo«tion-weatjjerboard 
'  ijyplier^  

Blower  insulator  


869.687-026 
869.687-026 
862.281-018 
862.361-010 
8^2.361-014 
862.381-018 
862.381-026 
862.381-018 
862.381-030 
862.381-034 
862.684-014 


862.684-018 
869.664-014 
869.687-026 
869.687-026 
869.687-026 
869.687-026 
869.687-026 
869.687-026 
^^869.687-026 
863.381-014 


261 
261 
261 
402 
403 
403 
403 


261 

2isi 

261 
261 
261 
261 
261 
261 
261 
261 
271 
271 


ERLC 


863.884 

863.684-010 

863.664-010 

869.664-014* 

869.664-014 

863.364^10 

864.781 

'864.481-010 

865.781 

865.38^1-010 

865.887 

869.6644)14 

866.381 

866.38 1-qiO 

866.887 

869.687-026^ 

869.281 

869.2814)10 

869.883 

869.683-014 

869.884 

869.6844)^ 

3rded.  title 

deleted 

869<i844>46 

869.887 

869.^874)26 

86916874)26 

869.6874)26 

869.6874)26 

869.6874)26 

869.6874)26 

^869.6874)26 

869.6874)26 

869.6874)26 

869.6874)26 

3rd  ed.  title 

deleted 

869.6874)26 

Insulation  worker  

InsuUtion-worker  apprentice . 

Floor  layer  

Glazier  

plazier  helper  

Roofer  :    

Roofer  helper  

Furnace  installer  

Rigg**"  

Stopping  builder  

ftig  builder  


Roustabout 

Concrete-pumpoperator 
Onstniction  worker  U 

Form-aetter  helper  

Form  stripper  

Hod  carrier  «  

Laborer,  cement-gun  placing...... 

Laborer,  wrecking  ..and  salvaging 
Loft  worker,  pile-driving 

Mixer,  hand,  cetmbt  gun  

Reinfo«ciqg-iroo-)U>rker  helper  ..^W 
Rig-buikler 


Track  layer.. 


271 
271 
271 
271 
271 
268. 
269 
261 
284 
261 
403 
273 
615 
619 

619 
261 
^61 
261 
261 
261 
261 
261 
261 
261^ 
261* 
619 

317 


D  OT.  No. 
Sni  Editkm    4th  EdUion 


SnlEditkmTUk' 

^91.138   891.137-010  Mainieriancc  supervisor 


162 

892.883  921.667-022  Laborer,  hostir^g  or  hooker   .  261* 

900.883  900.6834)10-  Concrete -mixing-truckdriver/;   323 

902.883  902.683-010  Dump-iruckdrivcr  .— 323  ^ 

903.883   903.6834)18  Tank-trwckjiriw  323,  326 

904.883  904.383-010  Tractor-traflfer-truckdnvcr  T^^*Zi^ 

905.883   905.663-014  Trrickdrivcr,  heavy 
905.887  905.6874)10  trrickdrivcr  helper    ^  _ 

906.883  906.6684)22  Truckdrivcr....^.  !nv'^n^  / 

909.128  ,909.1274)10*  Safety  engineer  202,203.^  . 

909.883  905.6634)10  Garbage  collector  1  323,  325 

909.663-010  HosUer   323 

905.663-018   Van  driver  325 

910.138  910.137-038  Station  agent  II  

910.364  910.3644)10  Braker,  passenger  train  ....... 

910.368  222.367-022  RaU way  express  clerk  

238.367-014  Reservati6n  clerk  

910.383  9I0.363-0M  ^  Locomotive  engineer  1  

910.388   209*367-054  Yard  clerk  

910.782  9J0.362-0I0  Tower  operator  

910.682-010  Track  repairer  

9J0.884  910.664-010  Yart  Coupler.... ^. —   309 

911:131   &I  1.131-010  BoaJ^vain  305,727 

911.368   248.3674)26^  aerktid  dispatcher,  pUol 

station   '28 

911.3B8   216.382-054  Rcceipt-and-teport  clerk   728 

911.883  911.6634)14  Stevedore  1...V   72« 

884  911.364-010  Able  seaman  ..V,^  x..  305,  727 

\      911.3644)10  Deck  hand,  maintenance  Z?Z 

)  911.584-010 


^25  

743 


316 
309 
104 
104 
312 
108 
317 
317 


91 


Marine' oiler  305,727 


329 
106 


911.887  911.6874)30  Ordinary  seaman  A  Zol 

912.368   248.367-010  Airplane-dispatch  clerk   298 

238.367-018   Rdervations  agent.....   298 

912.367-014  Transportation  agent   298 

913.363   913.363-010   Bus  driver......  1....  319.321 

913.463-018  Taxi  driver  

913.368  '215^67-010  Assignment  clerk 

913.463   913.463-010  Bus  driver  j  319,321 

914.381    914^384-010  Gager  ,   ^19 

914.782  914.6824)10  Pumper   619 

915.867  915.4674)10  Automobile-service-siation  ^ 

attendant   232 

915.878  915.473-010  Parkiag-lot  attendant^   328 

915.887  .9l5.6?7-0f8  Lubrication  servicer  ..v....  .  743 

919.168  :249.167-014  }pyB.U:^x   742 

919.368  238.3674)26  TOfcet  agent  ... ^   2V8 

919.887  919.687-014  Truck  washer   743 

3rd  ed.  title    Track  worker   *317 

deleted  ni 

920.887  920.687-014   Bagger...!  95,  104,771 

920.687-038  Blueprint  trimmer   95 

920.687-126  Marker  U....^  ^   95,104 

920.587-018  Packager,  hand   95,  104 

921.280  921.260-010  Rigger   743 

921.883  92h663-010  Charging-crane  operator   667, 

921.663-010  Hot-metal  crane  operator  632,668 

921.663-010  Ingot  stripper   668 

92 1 .663-022  Log-yard  derrick  operator 

(loader  engineer)  t.^  675 

921.663-042  Scrap  crane  operator   667 

921.683-062  "Skip  operator   v666 

921.663-QlO  Sodking  pit  crane  operator   668 

921.885  921.685-014  Bull-chain  operator   675 

921.886  921.686-022  TH>nd  worker   675 

922.883  921.683-050  Electric-freigbt-car  operator   -  79 

921.683-050  Electric-lruck-crane  operator   79 

921.683-050  Industrial- truck  operator   79,743 

921.683-070  Straddle-t nick  operator   79 

922.887  922.687-074  Sorter  ,rf!Z< 

929.883  929.6S3-014  Tfictor  operator  n 

929.887  929.687-030  Material  handler  ;  639,  743 

930.130  930.130-010  Tool  pusher   619 
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7*99 


930.281 
930.782 


930^83 


930.884 
931.281 
93U781 
931*782 
93Z883 

934.885 


O.O.T.  No. 
4ih 


939:462-010 
939.462-010 
^rded.  title 
deleted  *• 
930.382^ 
93a482-010 
930.382-026 
930  683-010 


Ceraenter,  oil  weU  

Acidizer  

Rotary  auger  operator 


939.138 
939.387 
939.887 
940.884 

941.488 
942.782 
942.884 
942.887 
,949.^84 
950J31 
950.168 
950.782 


930.683-014 
930.683-026 
930382-030 
930.684^6 
931.261-010 
931.361-010 
931.382-^10 
932.683-014 
932.683^2 
934.685- 
010, 0)8. 
and  022    »  # 
939.137-018»  5 


Rotary  derrick  operator....^  

DrilUng-machine  operator....  

Rotary  driller  

ContiinxMl^niiiiiiig-niachine 

operator  

Cutter  operator  

Root  bolter  -  

WeUpuUer  

Rotary-driller  he'lper  ^ 

Blaster  (ihot  fircr)  

Sample-taker  operator  

Perforator  operator  oil  well  

Loading-machine  operator.  

Shuttle-car  operator.  

Separation  tender:..-.  


supervisor  (face  boss). 


2^10 
2*22 


168.267-074. 
939.6874)26 
454^684-010 
454.3844)10 
455.487-010 
921.663-066 
921.364-01O 
921.687-014 
921.687-02^ 
950.131-014 
952.167-014 
950.382-010 
-  950.382d 
.    .  950.3821 

950.3624)14 
950.3824)26 
951.885  951^6854)10 


951.6854)18 
952.138  -91211374)22 
952.782  952.3624)10 
952.3624)26 
952.3624)38 

951.168 
953.380 

955.782 
957.282 


^^yer. 


615 
615 
615 
675 
674 
675 
675 
675 
675 
675 
722 
724 


960.382 


Fue  boss. 
Rock-dust 
Bucker 

FaUer....„....l.:    

Log  scaler  ,  

Donkey  engineer  

Rigging  stinger  ..^  

Choker  setter    

Second  loader  

Stationary-engineer  supervisor. 

Load  dispatcher  

Boiler  operator....  82,  365,  722 

Control-room  operator   82,  722 

Rotary-rig  engine  operator  82,  619 

Refrigerating  engineer  ,   82 

Stationary  engineer   82,  620 

Firef^high  pressure  (boHer 

'tender)    ^65,305 

95 1 .685-0 1 4   Firer,  low  pressure  ( boUer  , 

tender')..'  \   65 

Firer-watertender  •!   65,  727' 

Turtrine  operator,  head   722 

Auxiliary-equipment,  operator   722 

Substation  operator...   ^  7^4 

Switchboard  operator   721 

953.167-010  ,  Gas  dispatcher   106 

3rd  ed.  title    Gas-plant  operator  620 

deleted  >^  " 

954.382-014  ^ir^vage-plant  operator   84 

194.262-010   Audio  operator   383 

1 94.282-01 0'  Master-control  engineer   383 

193.262-038  Transmitter  operator   383 

194.282-010   Vikeo  operator   383 

960.362-010  Mmion-picture  projectionist   74 


D  OT.  No. 
3ra  EJitkm    4th  Edtttc 


961.868 

963. 

969.387 
970.281 


970.381 


9^.6674)10 
961.367-010 

963*>/ 


971.281 
971.3&( 

971.385 
972.281 

972.381 
972.382 
972.781 
973.381 

974.381 

^75.782 

976.381 


976.687 
976.782 
976.884 


969. 

970. 

970 

970 
''97<T. 

970. 

970 

970. 

970. 
,970. 

970. 
.970 

970 

970 

9 

9 

971 


367-010 
281-010- 
281-014 
3614)10 
681-030 
2814)18 
681-010 
.3814)10 
.661-010 
.3814)18 
661-014 
581-010 
381-026 
361-P14 
3814)30 
2814)26 
2614)10 


971.381-014 
971.381-022 

971.381-  050 

971.382-  014 
972,2814)10 

972.381-010 
972.3824)14 
972.381-026 
973.3814)10 
9^3,381-026 
974.381-010 

974.381-  014 
974.^82-014 

974.382-  010 
976.681-010 
^76.681-010 

976.681-  010 
976.6874)14 

976.682-  014 
550.485-010 
970.381-034 

976.685-026 
^76.685-022 
976.487-010 
976.687-018 
?77.381-01P 
979.681-010 
979.381-014 
979.381-018 
979.381-022 

979.i58 1-022 
971.381-042 
979.381-038 


Jn/  Editkm  Title  Page 

Model,  artists*  .-.   238 

Model,  photograplers*   238 

(Occupations  in  radio  and 

television  prodnption  n.e.c   383 

Custodian ,  athletic  equipment  ,      1 08 

Airtmish  artist  •77,  577 

DeUneator   77,»577  ^ 

Form  designer...........   77* 

Painter,  plate   77 

Photograph  retoucher   77^ 

Ben-day  artist    577 

Colorist,  photography   577 

Engrosser  ^...^   577 

Lay-out  former   577  - 

Lettercr   577 

Music  grapher       577 

Painter,  sigii^..   577 

Repeat  chief.   57T 

Retoucher,  photoengraving   577 

Sketch  maker,  photoengraving..^.  ^\ 
Etcher,  hand  (artists  and 

letterersj^    ^,  706 

Gravure  photodligrave^   52,  7(J6 

Photoengrave^  *.   52,  706 

Stripper   r-706 

PhcMographer,  photoeqgraving...^  51 
Process  artist  (lithographic     '  ^ 

artist)   5p,"766 

Traiisferrer  I  (platehnaker)   706 

Photographer, ^thographic  '  50,  706 

Transferrer  II  (platemaker)   50 

C^ompositor     48,  706  ^ 

Majw-up  arranger   "   .  706 

Electrotypcr  '  52,  706. 

Electrotyper  apprentice    52,  706  i 

Stcreotyp^r   ^  52 

Stereotype  r,  a^rentice   52 

Coior-lalwratoil^  te^hiilcian :   77 

Developer   ^  77 

Protection  printer..'.   "  77 

Photo  checker  and  assembler   '  77 

Printer  operator   77 

Chemical 'mixer..   77 

Negative-cutter-and-spotter 

(stripper).....     77 

Print  developer  machine..   77 

Mounter,  dolor  film   *  11 

Photograph  finisher   77  . 

Film  numberer   77 

Bookbinder   55" 

Letterer   577 

Line-^p  examiner   377 

Paste-up  copy-camera  operator...  577 
Paste- up  copy-camera  operator, 

apprentice..'.   577. 

Silk-screen  cutter   577 

Silk-screen  maker   577 

Stencil  maker   577 
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Able  seamen,  j^e;.  '  \  4^ 

Merchant  marine  industry   727 

Merchant  marine  sailors  30? 

Accelerator  operators,  n,uclear  energy   688 

Account  executives,  advertising   1 33 

Account  executives,  see:  Securities  sales  workers..  24^ 

Accountants    ^30 

See -also:  Insurance  industry   762 

Accounting  clerks,  see: 

Bank  clerks    

Bookkeeping  workers   91 

Acidizers,  petrplipum  and  natural  gas   620 

Acquisition  librarians     221 

Actors  and  actresses....^   567 

Actuaries    V23 

See  als(\:  Insurance  industry     762 

Actuary  clerks,'  see:  Statistical  clerks   1 06 

Adding  machine  operators   98 

Adjusters^  claim,  insurance......   125 

Administrative  and  related  occupations   130 

Administrative  dietitians   505 

Administrative  secretaries  ^   103 

'  Adroinistratots,  health  services  ,  508 

Administrators,  medical  record  v.  .-   510 

Admissions  counselors,  jef /.College  student 

personnel  workers  ......r     

Adult  services  librarians  \^  221 

Advertising  copywriters.....    1'33 

Advertising'managers  -  '  133 

Advertising  production  managers...   1 33 

Advertising  workers.....    ^  

Aeronautical  technicians  .v  ..  386 

Aerospace  en^neers  ,    

Aerospace  industry  :..v     626 

Agency  cashiers................  ..   92 

Agents,  see:  Real  estate  agents  and  brokers   240 

Agents  and  brokers,  insurance  industry   761 

Agricultural  accountants   608 

Agricultural  chemical  dealers     608 

Agriculturat^zhemists  '  

Agricultural  commodity  graders,  see: 

Agriculture  

Health  regulatory  inspectors   197 

Agricultural  economists   ^08 

Agricaltural  engineers  ....     345 

See  also:  Agriculture  •  ^10 

Agricultural  journalists  . :  -  609 

Agricultural  marketing  specialists;.........  608 


Agricultural  pilots   

Agricultural  quarantine  inspectors   197 

Agricultural  researchers.   ^09 

Agricultural  technicians:  v....*.  388 

Agricultural  vocational^eachers   609 

Agriculture  

Agronomists,  see:  » 

'  Agriculture      

Life  scientists  ....^  

Air-conditioning  and  refrigeration  mechanics........  403 

See  also:^ 

Electronics  manufacturing.  ^   655 

Office  machine  and  computer  manufacturing  694 
Air-conditioning,  heating,  and  refrigeration 

technicians  

Air  traffic  controllers  

Air  transportation  occupations...   290 

Aircraft^  missile,  ancf  si^acec raft  manufacturing, 

occupations  in  T:......T..;  v-626 

Airplane  mechanics   ^^^,1 

Airplan^e  pilots     294 

Airport  traffic  contrplleris,..  ^   290 

Alcohol,  tobafico,  aiid  firearms  inspectors.....   200 

Aluminum  Industry....   632 

Ampoule  examiners,  drug  industry...^   649. 

Ampoule  fillers,  drug  industry..   649 


Anatomists . 


366 


Aniniial  breeders,  agriculture   607 

Animal  husbandry  specialists,  life  scientists   366 

Animal  physiologists   609 

Animal  scientists..   ^^9 

/Annealers,  see:  Aluminum  industry.....   633 

Announcers,  radio  and  television.:   731 

Anodizers,  electronics  manufacturing   654 

Anthropologists...     ^  17 

Apparel  industry,  occupations  in  the   637 

Appliance  repairers  ....f   ^05 

Arc  welders.  ..,  

Archeologists,  see:  Anthropologists   518 

Architects..    ^'^^ 

Architects,  landscape   587 

"  Archivists,        Historians.    524 

Armed  Forces   ^ 

Art  directors,  see:  Commercial  artists   577 

Art,  design,  and  communications  related 

occupations  , . . .   ^ 

Artificial  breeding  distributors,  agriculture   607 
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Artificial  breeding  technicians,  agriculture  . 

Artificial  inseminators,  agriculture  

ArtistSf  see:         .    '  ^  ' 

Advertising  workers    

Commercial  artists  

Artists/letters,  printing  and  publishing  

Assemblers  

See  also:  -  - 

Apparel  industry    ,  

Electronics  manufacturing  

Laundry  and  dry  cleaning,  plants  

Motor  vehicle  and  equipment  manufacturing 
Assembly  inspectors,  aifcraft,  missiles,  and 

spacecraft  

Assignment  clerks, ^ee:  Statistical  clerk^....!  

Associate  directors,  radio  and  television  

Astrogeologists.  

Astronomers  .....t  

Astrophysicists,  see:  Astronomers  

Attendants/ gasoline  service  station  

Attorneys  , :  

Audio  control  technicians,  broadcast  technicians.: 

Audiologists  

Automatic  pinsetter.  mechanics  ,  

Automatic  transmis^on  specialists,  see: 

Automobile  mechanics  

Automobile  air-conditioning  specialists,  see:^ 

Automobile  mechanics  

Automobile  body  repairers  

Automobile-glass  mechanics,  see:  Automobile 

mechanics:  

Autompbile  manufacturing  occupations,  see:^ 

Motor  vehicle  and  equipment  manufacturing 

Automobile  mechanics   

*  Automobil^  painters  

Automobile  parts  counter  workers  

Automobile-radiator  mechanics,  see:  Automobile 

mechanics  ^  ..^  

Automobile  sales  workers...    

Automobile  service  advisors    

Auxiliary  equipment  operators,  see: 

Computer  operating^^rsonnel  

Electric  power  industry  t^l  

Auxiliary  nursing  workers,  see:  Nursi<ig  aiders..:..... 
Aviation  safety  officers     


B 


Backtenders,  paper  and  allied  product^. 

Baggers,  laundry  and  drycleaning  

Bakers,  all-round  *    

Bakery  roifte  drivers  

Baking  industry.  

Bank  clerks..........  

Bank  officers  and  managers  . 

Bank  tellers..  

Banking  indMtiy.:...  

Banking  occupations  

Barbers  ...:..  


607. 
607 

t33 
577 
706 
57 

638 
653 
771 
682 

629 
106 
731 
356 
375 
375 
232 
145 
383 
502 
412 

40? 

409 
407 

409 

679 
408 
58 

i27 

409 
229 
231 

1 1  1 
722 
492 
200 


698 
771 
643 
245 
642 
118 
120 
121 
758 
118 
177 


J: 


801 


Page 


ERIC 


Barker  operators,  sei: 

Lumber  mills   675 

Paper  and  allied  products  '...:...  696 

Bantender  helpers     168 

Bartenders  '.   167 

Beater  engineers,  paper  and  allied  products  .   697 

Beauticians  :   179 

Beauty  operators....  ....r... ......  179 

Bell  captains^..   178 

Bdlhops  and  bell  captains....    178 

Bench  coremakers,  foundry  occupations   36 

Bench  hands,  baking  ...... ......  642 

Bench  molders,  foundry  occupations....   35 

Bej^ch  technicians*  ophthalmic  laboratory 

technicians   76 

Bill  clerks,  see:  Merchant  marine  industry   728 

Billing  machine  operators... ^.sl   98 

f«  Biochemists  :   364 

Biological  o^eanographers*...  361 

Biological  scientists  ^   6^ 

Biological  technicians.... .:  :  ,   388 

Biologists,  see:  Life  scientists..:.".   365 

.Biomedical  engineers.....!^.,..  ^   346 

Blacksmiths   60 

.   See  also:  Railroad  shop  trades  

Blocksetters,  lumber  mills   675 

Blowers,  iron  and  steel  ^.   666 

Blue-collar  worker  supervisors  4  -   62 

Boat-motor  mechanics  ^.   411 

Boatswains,  5£^.-  .  ^  , 

Merchant  marine  industry.".  ......T   727 

Merchant  mariri^^ailors  *   305 

Body  repairers,  aiitom^bile   407 

Boiler  operators,  electricXpower   722 

toiler  tenders  .....T   65 

Boilermakers  :..  ^   63 

See  also:  ~ 

Industrial  chemical  industry  ^  662 

Iron  and  steel  industry  :   670 

Railroad  shop  trades....   315  . 

Boilermaking  occupations  ..T...........   63 

Bookbinders  and  bindery  workers   55 

Bookkeepers   91 

5^^  a/50.' Bank  clerks   118  , 

Bookkeeping  clerks,  bank  clerks  ^>....:          1  18 

Bookkeeping  machine  operators,  see: 

Bank  clerks   1:18 

Office  machine  operators   98 

Bookkeeping  workers   91 

Bosuns,  see:  Merchant  marine  sailors....:     305 

Botanists   365 

Bowling-pin-piachine  mechanics   412 

Box  office  cashiers......  ^   92 

Brake  mechanics,  see:  Automobile  mechanics^.   409 

Brake  operators,  railroad   309 

Bricklayers...  :...:...,  255 

See  also:        \  y 

Aluminum  industry  .....j....   634  , 

Iron  and  steel  industry.....*   670 
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Bricklayers,  stonemasons,  and  marble  setters.... 

Bricklayers'  tenders    

Broadcast  technicians  

Brokers,  real  estate  ^  

Buckers,  logging  

Building  custodians.......   

Buildinjg  inspectors  

Bull-chain  operators,  lujnber  mills  

Bulldozer  operators  ;  

Bundlers,  apparel    

Bus  mechanics  

Busdrivers,  intercity..'...    

Busdriyers,  local  transit   321 

Bushelers,  apparel  •   ^39 

Business  machine  repairers  '   ^  1  ^ 

Butlers,  see:  Private  household  workers   184 

\  Buyers  •••  


Pafie 
255 
261 
383 
240 
675 
162 
197 
675 
276 
638 
440 


135 


50 
706 
649 


ERIC 


Cabdrivers  •   ^29 

Cable  splicers,  see: 

Electric  power  industry      ;•  ^25 

Telephone  industry     398 

-Calculating  machine  operators   98 

Camera  operators,  printing;  5^^. • 

Lithographers...:...  *  

Printing  and  publishing^.  

Capsule  coaters  

-Captain,  see:  "     ,  ^ 

.  Airplarfe  pilots........  

Merchant  marine  industry........   727 

Mcjrchant  marine  officers....   •••  301 

Car  checkers,  statistical  clerks  >   106 

Card  tenders,  textile  mill  products   ...  710 

Career  planning  counselors,  college,  see: 
College  ^career  planning  and  placement 

counselors    ^  

College  student  personnel  workers  ■   1 40 

•  CaretakQXS,  see:  Private  household  workers   183 

Car  repairers^shop  trades,  railroad   3  1 4 

^  ♦  '>57 
Carpenters  "  ' 

S^e  ato.- Coal  mining      

Carpet  installers,  see:  Flppn  covering  installers   268 

Cartographers,  see:  Geographers   522 

Casework  aides,  see:  Social  service  aides   560 

Caseworkers,  social   •••  ^^3 

92 

Cashiers  •  •  

Cashiers,  retail  food  stores    753 

Cashier  checkers  ••   

Casting  inspectors,  foundries...   ^59 

Casting  operators,  5^^.-  Aluminum  industry   632 

Casualty  insurance  agents  •  234 

'  Catalogers,  j^^.- Librarians   221 

Catholic  priests....;...!    ^^7 

Cattle  dehomers^^r;  Agriculture     607 

Cement  mas6n§'and  ]t^rra2:zo  workers   259 

Cementers,  TCtroleum  and  natural  gas....   620 

Central  officl'crafts,  telephone   395 


Central  office  equipment  installers    

Central  office  repairers,  telephone  

Ceramic  engineers  

See  also:  Electronics  manufacturing  

Certified  public  accountants  ^  

Chain  workers,  see:  Surveyors  

Charge  gang  weighers,  aluminum  

Charging  crane  operators,  iron  and  steel  

"Check  encoders,".y^^.'  Bank  clerks...:   

Check  inscribers,  5^^.'  Bank  clerks  

Check-out  clerks,  see:  Cashiers  

"Checkers,  apparel  industry  

Checkers,  see:  Drafters  

Checkers,  motor  vehicle  and  equipment 

manufacturing  •  • 

Chefs,  see:  Cooks  and  chefs  

Chemical  analysts,  5^^.-  Aluminum  industry  

Chemical  control  technicians  .v.    

Chemical  engineers.    

See  also: 

Aluminum  industry...  

Drug  industry  ;    •  •  • 

Industrial  chemical  industry  

Paper  and  allied  products  industry.....  

Petroleum  refining  v 

Chemical  mixers,  see:  Photographic  laboratory 

occupations  

Chemical  oceanographers   

Chemical  operators  

Chemical  technicians    

Chemists  •  

See  also: 

Drug  industry...  ••• 

Electronics  manufacturing....'  

Industrial  chemical  industry    

Iron  and  steel  industry  

Nuclear  energy  field    

Office  machine  and  computer  manufacturing 

Paper  and  allied  products  

Petroleum  refining  

Chief  cooks,  see:  .  . 

Merchant  marine  industry  

Merchant  marine  sailors  

Chief  engineers,  see:  Merchant  marine  officers  .... 

Chief  engineers,  radio  and  television  

Chief  mates,  see:  Merchant  marine  officers....^  

Chief  officers,  merchant  marine  officers  

Chief  operators,  petroleum  refining  .^ 
Chief  stewards,  see: 

Merchant  marine  industry 
Merchant  marine  sailors  .. 
Child  welfare  workers,  see:  Social  workers 

Children's  librarians.....  

Chippers,  foundries  

Chippers,  paper  and  allied  products  

Chiropractors....  

Chocker  setters,  logging   

City  managers  

Civil  aviation  occupations  

8/0  ) 


Page 
397 
395 
346 
653 
130 
391 
632 
667 
119 
1  19 
92 
639, 
385 

682 
168 
634 
693 
347 

634 
648 
661 
698 
702 

78 
361 
662 
387 
377 


648 
653 
661 
670 
688 
692 
698 
702 

728 
306 
301 
732 
-301 
301 
701 

728 
305 
.563 
221 
658 
697 
.  458 
.  675 

:  137 
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Civil  engineering  technicians.   387 

Civil  engineers..'  .!   348 

See  also:  Iron  and  steel  industry   670 

Civil  service  workers.  Federal  Governments  776 

Civilian  government.  Federal   7g^5 

Claim  adjusters,  sek: 

Insurance  industry   7^1 

Insurance  occupations   125 

Trucking  industry   742 

Claim  examiners,  insurance     1 26 

See  also:  Insurance  industry     761 

Claim  representatives,  insurance   125 

Classification  clerks,  statistical  clerks   106 

Cleaners,  building  custodians   162 

Cleaning  and  related  occupations   162 

Clergy...,   544 

Clerical  occupations     90 

Clerk-typists   1 09 

Qerks,  see: 

Accounting  clerks,  bank  clerks   1 18 

Accounting  clerks,  bookkeeping  workers   91 

Actuary  clerks,  statistical  clerks   106 

Assignment  clerks,  statistical  clerks   106 

Bank  clerks  ..  ,  118 

Bookkeeping  clerks,  bank  clerks   1 18 

Check-out  clerks,  cashiers    92 

CIa§sificatiQff^clerks,  statistical  clerks   106 

Clerk-typists  ;   109 

Coding  clerks, ^tatisticaf  clerks   106 

Control  clerks,  bank  clerks   1 19 

'COunflfe clerks,  laundry  and  drycleaning   770 

Country  collection  clerks,  bank  clerks   118 

Demurrage  clerks,  statistical  clerks   106 

Distribution  clerks,  postal  clerks   99 

Exchange  clerks,  see:  Bank  clerks   1 19 

File  clerks   95 

Interest  clerks,  bank  clerks...  ^   1 19 

Inventory  cleilcs,  stock  clerks  .....     108 

Manifest  clerks,  trucking  industry  7^2 

Medical  record  clerks   478 

Mortgage  clerks,  bank  clerks  ^   119 

Parts-orcler  clerks,  trucking  industry   742 

Personnel  clerks,  statistical  clerks  /   106 

Postal  tierks   99 

Posting  clerks,  statistical  clerks  w..   106 

Procurement  clerks,  stock  clerks  ..^   108 

Receiving  Clerks,  shipping  and  receiving  clerks  104 

Reservation  clerks,  hotel  ..^   97 

Rponr  and  desk  clerks,  hotel     97 

Shipping  and  receiving  clerks  .     104 

Statistical  clerks      106 

Stock  clerks..........   108 

Tabulating  clerks  ^  106 

Transit  clerks,  bank  clerks...    1 18 

Window  clerks,  postal  clerks   99 

Climatologists,  see:  Meteorologists   359 

Clinical  dietitians.  (  505 

Clinical  laboratory  workers.....     476 


Coal  loading  machine  operators  

Coal  mining.  :  

Coding  clerks,  statistical  clerks  

Coil  finishers,  electronics  manufacturing.. 
Coiler  operators,  aluminum  industry. ....j... 

Collection  workers  

College  and  university  teachers...  

College  career  planning  and  placement 

counselors...  ,  

College  librarians  

College  placement  officers,  see: 

College  career  planning  and  placement 

counselors  

College  student  personnel  workers  

College  student  personnel  workers  

College  union  staff  members  

Color  technicians,  see:  Photograglyc  laboratory 

occupations  

Cojorists,  textile  mill  products^ 
Commercial  account  underwriters  . 

Commercial  artists  

Commercial  photographers  .. 
Commercial  tellers,  banking. 
Communications  related  occupations., 
Community  and  public  affairs  directors. 

Community  health  nurses  

Community  planners   

Compahionsv.jee.'  Private  household  workers  

Composition  roofers*.  ;  

Compositors,  printing  occupations  

See  also:  Printing  and  publishing  

Compoundets,  see:  Drug  industry  

Compressors,  see:  Drug  industry  

Computer  and  related  occupations    

Computer  manufacturing.  .ptf.  

Computer  operating  pIsrsoAnel   

Computer  op>eratcfrs,  5ee.'  Computer  operating 

personnel  '.  

Computer  programmers,  566. *  Paper  and  allied 

I    products  industry.  

Computer  salesworkers,  office  machine  and 

computer  manufacturing  

Computer  service  technicians  

Computers,  prospecting,  petroleum  and  natural* 

gas..!.-...^  

Conductors,  railroad.'...  »  

Conservation  occupations.,  

Conservationists,  soil  

Console  operators,  see:  Computer  operating  . 

personnej  

Construction  

Construction  electricians....  

Con^ruction  inspectors  (government)  

Construction  laborers  

(^Construction  machinery  operators,  566.*  Operating 

O  engineers  

Construction  occupations  

Cbnsultant  designers,  see:  Industnal  designers  

Continuity  directors,  radio  and  television  


Page 
615 
614 
106 
654 
633 

215 

541 
222 


541 
140 
139 
140 

78 
710 
128 
577 
589" 
121 
591 
731 
488 
158 
183 
284 

47 
706 
649 
649 
111 
692 
111 

1 1 1 

699 

693 
416 

619 
311 
334 
339 

111 
622 
264 
197 
261* 

276 
252 
584 
731 
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Continuity  writers,  radio  and  television  

Continuous  mining  machine  operators  

Control  chemists,  quality,  aluminum  ,  

Control  clerks,; jee/  Bank  clerks  

Control  room  operators,  electric  power  

Console  operators,  computer  operating  personnel 
Converter  operators,  computer  bf)erating 

personnel    *  ... 

Cooks,  see:  Private  household  workers  

Cooks  and  chefs    

Cooks'  helpers,  5ee;  Private  household  workers  

Cooperative  extension  service  workers  

See  also: 

Agriculture  

Home  (economists  

Copilots  

Core  setter^,  foundries  

Cbre-oven  tenders,  foundries  

Coremakers,  see: 

Foundries  

Foundry  occupations  

Motor  vehicle  and  equipment  manufacturing  

Corporate  designers,  see:  Industrial  designers  

Correction  officers  

Correction  sergeants  v;.   

Correspondenceyiecretaries,  (Sj/pists  a  . . . 

Correspondent  bank  offictfVs^  

Cosmetologists  

Cotton  classers,  agriculture.  

Counseling  occupations   

Counselors,  see: 

College  career  planning*  and  placement 

counselors  
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College  student  personnel  workers . 


Employment  counselors-....  

Rehabilitation  counselors.  

School  counselors   

Counter  clerks,  laundry  and  drycleaning 

Counter  workers,  food  

Counters,  statistical  clerks. 


Country  collection  clerks,  see:  Bank  clerks 


Court  reporters  

Cow  testers,  see:  Agriculture....*..... ..  .x-.  -*  •••••• 

Crane . operators,  5e^: 

Motor  vehicle  and  equipment  manufacturing.. 

Operating  engineers   

Trucking  industry .  r. ;   •  •  •  •  • 

Credit  managers  "  :  

Crew  chiefs,  aircraft,  missile,  and  spacecraft  

Crew  schedulers,  statisti<^al  clerks  

Crop  rep)orters,  5^^. 'Agriculture  

Crystal  finishers,  electronics  manufacturing  

Crystal  grinSers,  electronics  manufacturing  

Cushion  builders,  motor  verficle  and  equipment 

manufacturing..,  

Customer  engineers,  see: 

Business  machine  repairers  

^    Computer  service  technicians  

Customer  service  occupations,  electric  power.... 


Page 
731 
615 
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119 
722 
112 

112 
183 
168 
183 
550 

609 
552 
294 
658 
658 

658 
36 
681 
584 
186 
187 
109 
121 
179 
610 
536 


541 
140 
538 
539 
536 
770 
172 
106 
118 
103 
607 

682 
276 
743 
141 
629 
106 
609 
654 
654 

682 

414 
416 
726 
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Customers'  brokers,  see:  Securities  sales  workers. .^246 

Customs  inspectors  •  200 

Cutters,  apparel  ••••  ^^8 

Cutters,  motor  vehicle  and  equipment  ^ 

manufacturing  <  »  ••• 

Cutting  machine  operators.:   615 


Dampproof  workers,  see:  Rooferis     284 

Dancers  •  \  

Darkroom  technicians,  see:  Photographic 

laboratory  occupations   78 

Data  typists,  see:  Computer  operating  personnel...  I  1 2 

Day  workers,  see:  Private  housel^ld  workers   183 

Deati  of  students,  see:  College  student  personnel ' 

workers^  •••   ^ 

Deck  officers,  see: 

Merchant  marine  industry  ;   727 

Merchant  marine  officers  ^-.j"-   301 

Deck  utility  hands,  see: 

Merchant  marine  industry     727 

Merchant  marine  sailors  -  305 

Deck  workers,  lumber  mills   675 

Deconta^jtiination  workers,  nuclear  energy...'.   688 

Dehydration-plant  operators,  petroleum  and 

natural  gas  .^   ^2S^ 

bemurrage  clerks',  statistical  clerks....   106 

Dental  assistants  •  •   451  . 

Dental  hygienists  '     453 

Dental  laboratory  technicians  ;   455 

Dental  occupations     449 

Dentists    449 

Derrick  operators,  petroleum  and  natural  gas   619 

Design  occupations  -  575 

Designers,  apparel     637 

Designers,  floral.  t  581 

Designers,  industrial   583 

Designers,  interior   585 

Detailers,  see:  Drafters^,.....   385 

Detectives  -^/iv  •  

Developers,  see:  Photographic  laboratory 

^  occupations.... ;  

D^elopme^jit  engineers,  radio  and  television.:   732 

Diemakers,  5^^.- 

Aluminum  industry   634 

Electronics  manufacturing   654 

Machining  occupations .,     45 

Die  makers,  tool-and-   45 

See  also  listing  under  Tool-and-die  makers. 

Diesinkers,  forge  shop  j  -   69 

Diesel  mechanics....     419 

Dietetic  educators     505 

Dietitians  •   505 

'Digester  operators,  paper  ana  allied  products   697 

Dining  room  attendants,  waiters  and  waitresses...:.  1 74 

Dining  room  attendants  and  dishwashers....  170 

Directors,  program,  radio  and  television.. ^31 
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Directory  assistance  operators.........   208 

Dishwashers:  "   170 

Dispatchers,  5£r^: 

Merchant  marinie  industry  k\  728 

.  Trucking  industry  ;     742 

Dispensing  opticians    506 

See  also:  Optometmts   459 

Display  workers  (retail  trade)   579 

Distribution  clerks^  postal  clerks ...r.-.^......   99 

District  representatives,  electric  power   726 

Divider  machine  operators,  baking  industry    642 

Doctors,  medical   463 

Dough  molders,  baking   642 

JDrafteris.     384 

•  ^   See  also^:  5  * 

Aluminum  industry^   634 

Electronics  manuf^turing^   653 

A    Industrial  chemical  industry   661 

Iron  and  steel  industry   670 

Motor  vehicle  and  equipment  manufacturing  68 1 
Petroleum  and  natural  gas  production  and 

proces3ing   619 

Petroleum  refming    702 

Dragline  operators,  coal  mining     615 

Drawing  frame  tenders,  textile  mill  products  /.   710 

Dressmakers,  apparel  ...^   639 

Drilling 'machine  operators  !^     615 

Drilling  supervisors,  petroleum  and  natural  gas   ^19 

Sriver-salesworkers,  see:  Route  drivers  .Mjjf^ 
rivers,                ^            •  .• 

Intercity  busdrivers     319 

L^al  transit  busdrivers   321 

Local  truckdrivers  ^.   323 

Long  dista[hce  truckdrivers   325 

Taxicab  drivers       329 

Driving  occupations.   319 

Drug  industry,  occupations  in  the^   646 

Druggists   512 

Drycleaners,  laundry  and  drycleaiyng^   770 

Drycleaning  plants   770 

Dry-kiln  operators,  lumber  mills   675 

Drywall  installers  and  finishers   262 

Duplicating  machine  operators   98 

Dye  range  operators,  textile  mill  products  710 

Dye  weighters,  textile  mill  products  710 

Dyers,  textile  mill  products   710 


Ecologists,  see:  Life  scientists   366 

Economic  geographers   522' 

Economic  geologists   355 

Economists.:..    519 

Education  and  related  occupations   210 

EEC  technicians.,  r.   472 

EEC  technologists   472 

EKfj  technicians.  .:   470 

Electric  meter  ^repairers   726 

Electric  power  industry,  occupations  in  the   719 
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"Electric  sign  repairers   420 

Electrical  engineers  ;   348 

See  also: 

.  Aluminum  industry  \  «   634 

Electronics  manufacturing...;   653 

Industrial  chemical  industry   661 

Iron  and  steel  industry  ^670 

Motor  vehicle  and  equipment  manufacturing  680 
Office  rnachine  and  computer  manufacturing  692 

Paper  and  allied  producftg,^  v  'P^^ 

felectrical  inspec^or^   197 

Electrical  repairers,  se^j  Iron  and  steel  industry....'  670 

Electrical  workers,  see:  Shop  trades,  railroads   315 

Electricians,  construction  ^  264 

Electricians,  maintenance....,   431 

See  also  listing  under  Maintenance  electricians. 
Electricians,  see: 

Merchant  marine  industry     727 

Merchant  marine  sailors   305 

Electrocardiograph  technicians   470 

Electroenceph|Slogr3phic  technicians   472 

Electronic  assembly  inspectors,  see:  ^ 

Electronics  manufacturing   655 

Office  machine  and  computer  manufacturing ....  694 

Jectronic  computer  programmers.. v   1 13 

Electronic  organ  technicians  ,  ^..i.  436 

El^^ctronic  reader-sorter  operators,  see:  Bank 

clerks  f.  :  '.V...  119 

£lei:tronic  specialists,  see:  Oceanographers   361 

Electronics  checkout  workers,  aircraft,  missile, 

and  spacecraft  ^   629 

Electronics  engineers,  see:  Electronics 

manufacturing.    653 

Electronics  manufacturing     652 

Electronics  repairers,  iron  and  steel   670  . 

Electronics  subassembly  inspectors,  see: 

Electronics  manufacturing  ^   655 

Office  machine  and  computer  manufacturing ....  694 
Electronics  teqhnicians,  see: 

Electronics  manufacturing...!    653 

Engineering  and  science  technicians     387 

Office  machine  and  computer  manufacturing....  693 

Electroplaters       66 

See  also: 

Electronics  manufacturing   654 

Motor  vehicle  and  equipment  manufacturing  682 
Electrotypers  and  stereotyper^,  see: 

Printing  occupations  ;   52 

Printing  and  publishing   706 

Elementary  school  teachers   2 1 1 

Elevator  constructors. . ;  :....}.  2 66 

Elevator  mechanics   266 

Em1)almers  ,  181 

Embossing  machine  operators   98  * 

Embryologists,  life  scientists   366  , 

Emergency  medical  technicians   473 

Employment  aides,  see:  Social  service  aides   561 

Employment  counselors     538 
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Employment  interviewers,  personnel  ^  

Encoders,  banic clerks  

Engine  mechanics,  aircraft,  missile,  and 

spacecraft  /.  4  

Engineering  aides,  see: 

Electronics  manufacturing  

Engineering  and  science  technicians    

Office  machine  and  computer  manufacturing.... 

Engineering  and  science  technicians  

Engineering  geologists    '•—) 

Engineering  technicians      

Engineers  •• 

See  also  :  ^  ^ 

Aerospace  engineers.  ..  

Agricultural  engineers  

Biomedical  engineers...:.  

Ceramic  engineers..,  ....v  ... 

Chemical  engineers    

Civil  engineers  

Electrical  engineers....*    

Industrial  engineers    

Mechanical  engineers  

>^   Metallurgical  engineers....  

Mining  engineers.....  •••• 

Petroleum  engineers    

Engineers,  locomotive  •   

Engineers,  stationary  c  

Enrdute  controllers,  air  traffic  

Entomologist,  agriculture...  

.Envelope-rlf^hine  opera,tors,  paper  and  allied 

products.  :  

Environmental  engineers  

Environmental  scientists  

Etching  equipment' operators,  electronics  . 

manufacturing    

Ethnologists,  see:  Anthropologists  

Exchange  clerks,  see:  Bank  clerks      

Exhaust  operators,  electronics  manufacturing  

Experimental  machinists,  see:  Instrument  markers 
(mechanical)  ;  


Exploration  geophysi^^ts  

Extensiorf  agents  ^  

Extension  librarians    

Extension  service  workers    

Extrusion  press  operators,  aluminum  industry 


150 
1  19 

629 

653 
386 
'693 
386 
356 
634  , 
342 

345 
345' 
346 
346 
347 
348 
348 
350 
.351 
351 
352 
353 
312 
82 
290 
610 

698 
702 
355 

654 
517 
119 
654 

40 
357 
550 
221 
550 
633 


Face  bosses,  see:  Coal  mining   615 

Fallers,  logging   ^'^^ 

Family  service  workers,  see:  Social  workers   563 

F^rni  equipment  dealers,  agriculture   61 1 

Farm  equipment  mechanics  ^   ^22 

Farm  hands,  general,  see.*  Agriculture    604 

Farm  labor  supervisors  •••  ^04 

Farm  managers  

Farmers,  5e^;  Agriculture   603 

Fashion  models  •  i.'  .  .^  

 .:   188 


FBI  special  agents. 
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Federal  civilian  government   ^75 

Federal  Government  occupations..   775 

Field  enigineers,  see: 

Business  machine  repairers  • 

Computer  service  technic fensrr:^.  -416 

Field  technicians,  radio  and  tele>^ision  383  - 

File  clerks    

Film  editors,  television  ....."T....  .'   732 

Film  librarians,  television   732 

Film  numberers,  5^^.-  Photographic  laboratory 

technicians  •   ^8 

Film  strippers,  see:  Photographic  laboratory 

technicians  •   ^8 

Final  assemblers,  aircraft,  missile,  and  spacecraft..  629 

Finance,  insurance,  and  real  estate   756 

Finishers,  flatwork,  laundry  and  drycleaning   770 

Finishers,  men's  suit,  laundry  and  drycleaning.......  771 

Finishers,  ophthalmic  laboratory  technicians   76 

Finishers,  shirt,  laundry  and  drycleaning   770 

Fire  bosse^,  see:  Coal  mining  615 

Fire  protection  engineers     203 

Firefighters  

Firers/watertenders,  see: 

Merchant  marine  industry   727 

Merchant  marine  sailors  

First  assistant  engineers,  merchant  marine  officers  301 

First  mates,  merchant  marine  officers   301 

Fitters,  apparel   638 

Fitters,  boilermaking  occupation*   63 

Fitters,  see:  Coal  mining  •••  615 

Fitting  models  

Flatwork  finishers,  laundry  and  drycleaning   770 

Flight'attendants   ^^7 

Flight  engineers  

Floor  coremakers,  foundry    *   ^6 

Floor  covering  installers  /•••  268 

Floor  covering  mech^ics   268 

Ffbor  managers,  television   732 

Floor  inolders,  foundry  occupations   35 

Food  and  drug  inspectors   1^9 

Food  chemists,  see:  Agriculture    ,  610 

Food  counter  workers   1 72 

Floral  designers....:  .581 

Food  scientists  '   ^79 

Food  service  occupations   ^  67 

Food  technologists   ^79 

Foreign  buyers  •  ^ 

Foremen  and  forewomen  -  •   62 

Foresters  .V.  • .  •  •  •  •  ^ 

See  also:  ■  y 

Logging  and  lumbe^^ills   674 

paper  and  allied  products   698 

Forestry  aides   ^^6 

Forestry  technicians.  v  ^36 

See  also:  Logging  and  lumber  mills  674 

^orge  shop  occupations  •)  68 

Forklift  truck  operators,  see:  Electronics 

manufacturing  -   655 

■814       /  ' 
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Foundries...   657 

Foundry  occupations   33 

Frame  spinners,  textile  niill  products.........   710 

Frame  wirers,  telephone  central  office  craft 

occupations  !.   395 

Free-lance  reporters   103 

Freelance  illustrators,  see:  Qommeo'cial  artists... T...  578 

Front-end  mechanics,  see;  Automobile  mechanics  409 

Front-office  cashiers  7,   92 

Front-office  clerks,  hotel  w   97 

Fruit  farmers   604 

Funeral  directors  and  eitibalmers   181 

Fiir  cutters,  apparel    639^ 

Fur  finishers,  apparel...   639 

^ur  machine  operators,  apparel   639 

Fur  nailers,  apparel   639 

Furnace  installers,  heating  mechanics   405- 

Furnace  operators,  see: 

Foundries   658 

Iron  and  steel  industry   667 

Furniture  upholsterers   70 

Fusing  machine  operators........   639 

G 

Gas  appliance  serviciers   403 

Gas  burner  mechanics   403 

Gas  dispatchers   1 06 

Gas  fitters,  see':  Plumbers  and  pipefitters     282 

Gas  plant  operators,  petroleum  and  natural  gas  ....  620 

Gas  welders  ,   85 

Gas-compressor-opetators,  petroleum  and  natujdl 

gas  '.   620 

Gasoline  service  station  attendants   232 

Gaugers,  petroleum  and  natural  gas   619 

Geomorphologists,  see:  Geologists   356 

General  bookkeepers   91 

General  houseworkers   183 

Geneticists,  see:^  agriculture..^   609 

Geochemists,  see:  Geologists   356 

Geochronologists,  see:  Geologists.....   356 

Geodesists,  see:  Geophy  si  cists   357 

Geographers    -   521 

Geological  oceanographers   356 

See  a/50. '  Oceanographers   361 

Geological  technicians   388 

Geologists  <.  1  355 

Sfe  also:  Petroleum  and  natural  gas  production 

and  (yocessing   619 

Geomagneticians,  see:  Gepphysicists   358 

Geophysicists   357 

J  See  also:  Petroleum  and  natural  gas  production 

and  processing   619 

Geriatric  aides,  see:  Nursing  aides   492 

Glass  blowefs,  electronics  manufacturing   654 

Glass  lathe  operators,  electrdnics  manufacturing...  654 

Glaziers.....     /^69 

Govemme  nt  v   773 


Page- 

Government  occupations.  Federal::  ./^  IIS 

Government  occupations.  State  and  local  (..•  782 

Graders,  lumber  mills  |  X  675 

Grain  elevator  operators,  agriculture....  .A 608 

Granulator  m^ichine  operators,  see:  Drug  industry  649 
Gravure  photoengravers,  printing  and  publishing..  706 
Grid  lathe  operators,  electronics  manufacturing....  654 
Grinders,  see: 

Forge  shop  occupations     69 

Foundries  .658 

Grocery  clerks,  see.-  Cashiers    92 

(jiround  helpers,  electric  power   725 

Guards  191 

Guidance  counselors....   536 


H 


vsee: 


Hairstylists)^ 

Barber^.  ^  »,   177 

Cosmetologists  .....L   1 79 

Hammer  operators,  forge  shop.....  «.   68 

Hammersrfiiths,  forge  shop...:    68 

Hand  assemblers,  office  machine  and  computer 

manufacturing   693 

Hand  compositors,  printing  '.  r   48 

Hand  icers,  baking   ;   643 

Hand  molders,  foundries  \   658 

Hand  sewers,  apparel   638 

Hand  spreaders,  apparel     638 

Hand  trimmers,  apparel   .638 

Head  sawyers,  lumber  mills.....   675 

F^ealth  and  regulatory  inspectors  (government) ....  199 

Hekltlvphysicists,  nuclear  energy   688 

Heahjfi-physics  technicians,  nuclear  energy  ^  688 

Health  occupations    .t    447 

Health  services  administrators   .508 

Health  services,  home  economists   552 

Heat  treaters,  see: 

Aircraft,  missile,  and  spacecraft  manufacturing  628 

Forge  shop  occupations   69 

Foundries  ••••  659 

Heaters,  see: 

Forge  sbop  occupations  ^>  ...i.'..  68 

Iron  and  steel  industry   668 

Heating  mechanics   403 

Helpers,  baking   643 

-Helpers,  iron  and  steel    666 

High  school  teachers    213 

^High  speed  printer  operators,  see:  Computer 

operating  personnel   112 

Highway  patrol  officers,  see:  State  police  officers  195 

Historians    .J.   5 24 

Hod  carriers,  see:  *  f  -^^ 

Bricklayers  ..tv.   255 

Construction  laboi-er^^..   261 

,..551 

...  184 


Home  economists  ......v.... 

Home  housekeepers,  5ee.' 


Private  household 
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workers..... 
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Homemaker-hoiTie  hdaiiih.  aides 
See  also:  0* 

Nursing  aides  ,.  

Social  service  aides:  

Horticulturists  

Hospital  attendants 

Hospital  nurses  

Hot-cell  technicians,  nuclear  energy 
^  Hot  metal  crane  operators,  see: 

Aluminum  industry  

Iron  and  steel  industry   

Hotel  frontroffice  clerks   

Hotel  ^housekeepers  and  assistants 

Hotel  mja^iagers  and  assistants  

Hotel  occupations.  

Housekeepers,  see:  Private  household  workers 

Housekeepers  and  assistants,  hotel  -  

Human  nutritionists,  see:  Agriculture  

Humah  service  aides  

^  Hydrogen  ^m^ce  operators,  electronics 

manufacturing  ^  

Hydrologic  technicians  

Hydrologists,  see:  Geophysicists  

Hygienists,  dental    


■  I 

»  . 

Icing  mixers,  bakm^.  

Income  maintenance  workers,  social  service  aides 

Immigration  inspectors.....  t>  

Indusl^^  buyers,  see:  Purchasing  agents ,  

Industri3t"chemical  indusf^ry,  occupations  in  the  ... 

Industrial  designers   •  •  

See  also:  Electronics  manufacturing  

Industrial  engineers  

See  also:  , 

Apparel  industry  

Drug  industry  .•• 

Electronics  manufacturing  

Motor  vehicle  and  equipment  manufacturing 
Office  maqbi^  and  computer  manufacturing 

Industrial  hygienists,  insurance  industry  

Industrial  hygienists,  occupational  safety  and 
^  health  jvorkers  ^  

Industrial  machinery  repairers  

Industrial  nurses   

Industrial  photographers  

Industrial  production  and  related  occupations  

Industrial  technicians  

Industrial  traffic  managers....    

'Informal  models  

Information  science  specialists,  librarians...  

Infrared  oven  operators,  electronics 

manufacturing  

Ingot  strippers,  iron  and  steel  

Inhalation  therapy  workers   

Inspectors,  construction....  

Inspectors,  laundry  and  drycleaning./.  


Paf^e 

492 
561 
366 
492 
488 
688 

632 
668 
.97 
163 
142 
767 
184 
163 
610 
560 

654 
388 
358 
453 


643 
56D 
200 
156 
6^1 
583 
652 
350 

639 
648 
653 
680 
.692 
762 

203 
424 
489 
589 
31 
387 
143 
238 
222 

654 
668 
485 
197 
771 
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Inspectors,  (manufacturing)   71 

See  also: 

Apparel  industry   639 

Electronics  manufacturing.....;   654 

Forge  shop  occupations   69 

Motor  vehicle  and  equipment  mailufacturing  682 

Instrument  makers  (mechanical)  •  40 

Instrument  repairers  v....   426 

See  also: 

Drug  industry........'.  .  649 

Industrial  chemical  industry..     662 

Paper  and  allied  products  industry   698 

Instc;^ment  technicians,  see:  Engineering  and 

science  technicians   387 

Instrument  workers,  see:  Surveyors   391- 

Insulating  workers....  ••••  271 

Insurance  agents,        Underwriters....  ,  128 

Insurance  agents  and  brokers    234 

Insurance  industry   761 

Insurance  occupations   1 23 

Intercity  busdrivers  ••••• 

Interest  clerks,  see:  Bank  clerks   1 19 

Interior  decorators   585 

Interior  designers     585 

International  officers,  banking   121 

Interpreters/..  ■   -'^^ 

Inventory  clerks,  see:  Stock  clerks    108 

Investment  analysts,  j^^.-  Insurance  industry   762^ 

Iron  and  steel  industry,  occupations  in  the   665 

Ironworkers   273 

'1  .         ■  • 

J 

Janitors,  see:  Building  custodians   1 62 

Jewelers  -  

Jig  and  fixture  builders,  aircraft,  missile,  and 

spacecraft  •     ^28 

Job  analysts,  personnel   151 

Junior  typists   ^09 

K 

Keepers  and  help)ers,  iroii  and  steel   666 

Keypunch  operators.....   1  ^2 

Kindergarten  teachers..  •  2 1 1 

Knitting  machine  fixers,  textile  mill  products   710 

Knitting  machine  lyechanics,  textile  mill  products  710 

Knitting  machine  operators,  textile  mill  products  ..  7J 

)  . 

Laboratory  technicians,  5^^.- 

Aluminum  industry   634 

Drug  industry  •••  649 

Electronics  manufacturing   653 

Industrial  chemical  industry   661 

Petroleum  refining   702 

Laboratory  technicians,  dental   ^55 

Labor  relations  workers  .  .   ••••  1 50 

Laborers,  construction     261 

i'  6' 

It 
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Lady*s  and  gentleman *s  attendants,  private 

household  workers  ,  ,  

Landscape  architects  ,  

Lathers ...  *   .Ti  

Launderers,  see:  Private  household  workers'^..:,. 

Laundry  and  drycleaning  plants  ,  

Laundry  and  drycleaning  route  dVivers   

Lawyers   T.  -Jj^-   v  

See  aiso:  In&urance  industry  ...'x...*.:.   

Layout  artists,  iee:  Commercial  artist^....,....*..... 

Layout  workers;  advertising....:  

Layout  Workers,  boilermaking  occupations  

Lease  buyers,  petroleum  and  natiiral  gas...  

Legal  secretaries^:......    

Lens  grindei^,  see:  Ophthalmic  laboratory 

technicians  

Letter  sorting  machine  clerks,  postal  ..^  

Lettefers,  see:  Commercial  artists   

.  Librarians....*  '.  

Library  occupations  

Library,  technicians  and  assistants  

Licensed' practicaliiurses     

Life  insurance  agents    

Life  science  occupations  :   

Life  scientists....  U  

Life  underwriters  

'  Lighting  technicians,  television    

Line  installers  and  cable  splicers,  telephone  

Line  installers  and  repairers,  electric  power  

Linotype  machine  operators,  printiYig  

Linguistic  aiithropojogists   

Lithographers,  printing.    

Lithographic  artists,  printing  

Load  dispatchers,  electricpower  

Loader, engineers,  logging  

Loadinjg  machine  operators,  see:  Coal  mining  ... 
Loan  officers,  see:  Bank  officers  and  managers . 

Local  government  occupations  

Local  transit  busdri>^erk  

Local  truckdrivers,  see: 

Driving  occupations . 

Trucking  industry. 

Locksmiths  

Locomotive  engineers,  railroad  

See  aiso:  Iron  and  steel  industry  

Log  scalers,  logging  

Loggers  

Logging  and  lumber  mills   

Logging-tractor  operators  

Long  distance  truckdrivers   

See  also;  Trucking  industry  ,  

Longwall  machine  operators,  5^^;  Coal  mining...... 

Loom  fixers,  textile  mill  products  

Loom  winder  tenders,  textile  nvill  products  

Loss  control  consultants,  occupational  safety  and 
health  workers  


Page 

183 
587 
274 
183 
770 
244 
M45 
762 
577 
133 
65 
619 
103 

76 
99 
577 
220 
220 
223 
490 
234 
364 
365 
234^ 
383 
398 
724 
48 
518 
50 
50 
724 
675 
615 
120 
782 
3^1 
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.12 
742 
429 
312 
670 
675 
674 
674 
675 
325 
742 
615 
710 
710 
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^Machine  coremakers,  foundry  occupations  

Machine  designers,  see.-  Engineering  and  science 

technicians  -V.  

Machine  icers,  baking  

M^qhine  molders,  s^e:  ' 

Foundries  

•  Foundry  occupations  

Motor  vehicle  and  equipment  manufacturing  

Machine  movers,  see:  IronM^tkers..  4 

Machine  spreaders,  apparel^ ^  

'Machine  tool  operators  

See  also:  , . 

Aircraft,  missile,  and  spacecraft 

manufacturing;  

Electrdnrcs  nianufactiiring  

Motor'vehicle  and  equipment  manufacturing 
Machine  washers,  laundry  and  drycleaning  plants 
Machined  parts  inspectors^  see: 
Aircraft,  missile,  and  spacecraft  manufacturing 
Office  machine  and  computer  manufacturing,... 

Machinery  repairers,  industrial.....  .......^ 

Machfning  occupations  

Machinists,  all^Vound  

See  also:      *  . 
Aircraft,  missile,  and  spacecraft 

manufacturing  

Drug  industry  .".  

Railroad  shop  trades  ,.i  

Mail  carriers    7..^.,.."  ."^^.^  

Mail  preparing  and  mail  haridling  machine 

operators,,  office  machine  operators  

Mailhandlers,  see:  \ 

Postal  clerks ...... \.  

Postal  service  occupations  

Maintenance  electricians   

Se^also: 

Aluminum  industry. .i  \  

Coal  mining  .*  

Drug  industry    - 

Electronics  manufacturing  

Industrial  chemical  industry  

Iron  and  steel  industry  

Office  machine  ^nd  computer  manufacturing 

Paper  and  allied  products  industry    

Maintenance  machinists,  see: 

Aluminum  industry  ?  

Electronics  manufacturing   

Industrial  chemical  indiistry  

Office  machine  and  computer  manufacturing  .... 

Paper  and  allied  products  industry  i... 

Maintenance  mechanics,  see: 

Industrial  machinery  repairers  

Motor  vehicle  and  equipment  manufacturing  

Maintenance  technicians,  radio  and  television.  

Makeup  arrangers,  printing  and  publishing.....  

Makeup  drtists,  television  ^  


Page 
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658 
35  * 

681 

273 

638 
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628 

654^^ 
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770 
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694 
424 
38 
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64^ 
314 
206 

98 

99 
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694 

698 
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383 
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732 
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Managers,  city  

Managers,. industrial  traf&c  ../.  

Managers ,  restaurant ,  .1  •  •  •  •  

Managers,  retail  food  stores    /  

Managers  and  assistants,  hotel  

Manifest  clerKs,  see: 
♦Merchant  marine  industry  

Trucking  industry  'V.  

Manipulator  operators,  iron  and  steel  * 

Manufacturers'  sales  workers .... 

iClanufacturing  

•  Marble  setters  .....I  

Marine  architects,  ^ee.-  Merchant  rharine* industry 

Marine  biologists, OceanograpWcrs  

MSlMe  engineeife......:  

'*Marm«^ologists,  see:  Oceanographers  

MarjcersTapparel   

Markers,  Jaundry  and  drycleaning.....  

Market  news  reporters,  agriculture    

.  Marketing  research  workers  

Masters,  see: 

Merchant  marine  industry  

Merchant  marine  officers....    

Material  handlers,  apparel  i  

Material  handlers,  see: 

Motor  vehicle  and  equipment  manufacturing  

Trucking  industry    

Mates,  see:  Merchant  marine  officers  

Mathematical  assistants,  electronics 

manufacturing  

Mathematicians.........  '  

See  also: 

Electronics  manufacturing  

Motor  vehicle  and  equipment  manufacturing 

Mathematics  occupations  

Meat  and  poultry  inspectors'...  

Meat  cutters    

See  also:  Retail  food  stores    

Meat  wrappers,  see:  Retail  food  stores  

Mechanical  artists,  commercial  artists  

Mechanical  engineers  

"  See  also: 

Aluminum  industry  

Coal  mining   

Drug  industry  

Electronics /nanuf^cturing!    

e         Inciustrial  chemical  industry    

Iron  and  steel  industry  

«  '       Motor  vehicle  and  equipment  manufacturing 
Office  machine  and  computer  manufacturing 

Paper  and  allied  products  industry  

Mechanical  inspectors  

Mechanic-attendants,  see:  Gasolene  se/C?ice  station 

attendants   •  •  

Mechanics,  see: 

Air-conditioning  mechanics .. 

Airplane  mechanics  

Autocnobile  mechanics  
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748 
752 
142 

728 
742 
668 
236 
624 
255 
728 
361 
727 
361 
638 
770 
609 
148 

727 
301 
639 

682 
743 
301 

653 
370 

653 
680 
370 
199 
173 
753 
753 
577 
351 

63>Jr 
616 
648 
"^653 
661 
670 
680 
692 
698 
197 

232 

403 
292 
408 
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Boafc^motbr  mechanics  •••  

Bowli^-pln-machine  mechanics  

M  Bus  me^haOics    

Diesel  mechanics  ^  

Farm  equipment tnechani^s  

Gas  bumey  mechanics  .•  ••••• 

Heating  niechanics  «  •  

Motorcytde  mechanics  ••••• 

Oil  burner  mechanics  

Refrigeration  mechanics  A  -- 

Truck  mechanics  

Vending  machine  mechanics  

Mechanics  afid  repairers  

Media  directors,  advertising  ; 

Media  specialists,  librarians    • 

Medical  geographers,  see:  Cjeographers  

Medical  laboratory  assistants...  

Medical  laboratory  technicians  

Medical  laboratory  workers  

Medical  microbiologists ....   

Medical  practitioners....  

Medical  record  administrators  

Medical  record  technicians  and  clerks  

Medical  secretaries^  

Medical  social  workers    

Medical  technologist,  technician,  and  assistant 

occupations  

Medical  technologists    

Melters,  see:         \  ' 

Iron  and  steel  indi^try  

"Motor  vehicle  amzfequipment  manufacturing 
Men's  suit  finishers,  laundry  and  drycleaning... 

Menders,  laundry  and  drycleaning  plants  

Merchandise  managers,  buyers  

Merchant  marine  industry  

Merchant  inarine  occupations  

Merchant  marine  officers  

Merchant  marine  sailors  

Mess  attendants,  see: 

Merchant  marine  industry  

Merchant  marine  sailors  

Metal  fuiisheVs,  motor  vehicle  and  equiphient 

manu  f ac  tu  r  i  ng    -J"  

Metal  patternrhakers,  foundry  occupations  

Metal  roofers  '.j  

Metallurgical  engineers  

See  also: 

Electronics  manufactur in^.  

Iron  and  steel  industry  

Metallurgists,  see: 

Electronics  manufacturing  

Iron  and  steel  industry  

Motor  vehicle  and  equipment  manufacturing 

Metallurgists,  physical  

Metallurgists,  process  

Meteorological  technicians... v^..  •  

Meteorologists    —   

Meter  installers,  electric  power  
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403 
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440 

442 

393 

133 

222 
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366 

458 
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478 

103 
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Meter  readers, -electric  p)ower   726 

Meter  testers,  electric  power   726 

Microbiologists,  .' 
AgricuIture....i  :   609 

Life  sciences   366 

Millwrights....  *  ^   73 

See  also: 

Aluminum  industry   634 

Iron  and  steel  industry    670 

Motor  vehicle  and  equipment  manufacturing  682 

Pap^r  and  allied  products  industry   698 

Mine  inspectors     200 

Mineralogists,  see: 

Geologists....     356 

Petroleum  and  natural  gas   618 

Minint^hmd  petroleum  industry  y...   ^^612 

Mining  engineers   352 

See.also:  Coal  mining.   616 

Ministers,  Protestant  f.   544 

Missile  assembly  mechanics,  aircraft,  missile,vand 

spacecraft  -   629 

Missile  manufacturing  occupations   626 

Mixers,  bsiking   642 

Model  makers,  see: 

Instrument  makers  (mechanical)   40 

Motor  vehicle  and  equipment  manufacturing   679 

Models........   238 

Molders,  see:  Foundry  occupations   35 

Molders'  helpers^,  foundries   658 

Molding  machine  operators,  baking  industry   642 

Monotype  caster  operators,  printing   48 

Monotype  keyboaifl  operators,  printing   48 

Mortgage  clerks,  see:  Bank  qjerks.^   119 

Mothers^helpers,'5«^r^vate  household  workers  183 

Motio\g/cture^projecti<niists   74 

Motorcycle  mechanics.../;.   433 

Motor  vehicle  and  equipment  manufacturing 

occupations.'     679 

Motor  v.ehicle  body  repairers  .•   407 

Musio  directors,  radio^  and  television   73 1 

Music  librarians^  radio  arjd  television   731 

Musicians  »^   571 

N 

Natural  gjas  production  and  processing   618 

Neighborhood  workers,  see:  Social  service  aides...  560 

Neon  sign  repairers   420 

News  directors,  radio  and  television  ^   731 

News  reporters,  radio  and  television   731 

News  writers,  raDdlio  and  television  v^-  ^  731 

Newspaper  reporters   593 

Nuclear  energy  field,  occupations  in  the   685 

Nuclear  reactor  operators,  nuclear  energy.......   688 

Numerical  control  machine  operators,  office 

machine  and  computer  manufacturing   693 

Nurse  educators,  see:-  Registered  niJtses   489 


Kit 


Nurses,  see:     \  ' 

Licensed  practical  nurses   490 

Registered  nurses   488 

Nursing  aides,  orderlies,  and  attendants   492 

Nursing  assistants,  see:  Nursing  aides   492 

Nursing  occupations   488 

Nutritionists  .-^  •  551 

See  also:  • 

Dietitians  -  

Life  §fcientists  -y   366 

{  ■ 

o       .  •7 

Observers,  polroleum  and  natural  gas   619 

Occupational  nealth  consultants  ,  204 

Occupational  health  nurses  *  489 

Occupational  safety  and  health  workers   202 

Occupational  therapists   495 

Occupational  therapy  assistants.   497 

Oceanographers...   361 

Oceanographic  engineers,  5^e;  Oceanographers   361 

Office  machine  and  computer  manufacturing   692 

Office  machine  operators   98 

Office  hiachine  repairers.   414 

Office  nurses   488 

Office  occupations  »   89 

Oil  burner  mechanics  «  ,   403 

Oilers,  see:  ^ 

Merchant  marine  industry  727 

Merchant  marine  sailors   305 

Oi;>erating  engineers  ^   277 

Opener  tenders,  textile  n^ll  products   710 

Operating  engineers,  construction  machinery  .   2?76 

Operating  room  technicians   480 

Operations^officers,  banking   1 20 

Operators,  telephone   207 

Ophthalmic  dispensers...  ......Jji.;   506 

Ophthalmic  laboratory  technician^     76 

Ophthalmologists   459 

Optical  mechanics   76 

Opticians,  dispensing*.   506  . 

Optometric  assistants  482 

Optometrists  :   459 

Orderlies,  see:  Nursing  aides   492 

Ordinary  seamen,  see: 

Merchant  marine  industry  727 

Merchant  marine  sailors   304 

Organ  tuners    ^  ^   435 

Ornamental  ironworkers  ...i   273 

Osteopathic  physicians   461 

Outreach  librarfans   221 

Outreach  workers,  5^^.- Social  service  aides..   560 

Outside  production  inspectors,  aircraft,  missile, 

and  spacecraft   629 

Oven  tenders,  baking   642 

Overburden  stripping  operators,  see:  Coal  mining    6 1 5 

819  .  . 
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Packaging  engineers,  ^pev  and  allied  products  ....  698 

Paiifters,  automobile...  ..'   58 

Pointers,  production  .  ..^   8 1 

See  also:  Aircraft,  missile,  and  spacecraft  ^ 

manufacturing   628 

Painten^  and  paperhangers   278 

Paleomagneticians  5^^;  Geophysicists^   358 

Paleontologists,  see: 

Geologists   356 

Petroleum  and  natural  gas     618 

^Papcr  and  allied  products  industries   696 

Paper  chemists,  paper  and  allied'products   699 

Paper  machine  operators,  paper  ^d  allied 

products   698 

Paper  sorters  and  counters,  paper  and  kllied 

products   698 

Paperhangers    278 

Park,  recreation,  and  leisure  service  workers   556 

Parking  attendants   328 

Pacts  counter  >«torkers,  automdbile.   227 

Parts-order  clerks,  see:  Trucking  industry..:   742 

Passenger  agents,  jeev  .Reservation,  tic^jcet,  and 

.passenger  agents..  :..   298 

-  Paste-up  artists,  see:  Commercial  artists   577 

Pathologists,  See:  . 

Life  scientists   366 

Medical  laboratory  workers   476 

Pathologists,  speech   502 

Patrol  officers,  see: 

^  Police  officers  t   J  93 

State  police  officers     195 

Pattern  graders,  apparel    t..  637 

Pattemmakers,*apparel    637 

Patternmakers,  see: 

Foundries     658 

Foundry  occupations   33 

Motor  vehicle  and  equipment  manufacturing.....  681 

PBX  installers  and  repairers,  telephone     400 

PBX  operators,  5^^.-  Telephone  operators..   208 

PBX' repairers  v  «   400 

Perforator  operators,  petroleum  and  nattira!  gas...  620 

.Performing  artists  /   567  . 

Personnel  and  labor  relations  >yorkers   150 

Personnel  recruiters   150 

Personal  service  occupations   1 77 

Personnel  clerks  ^   106 

Pest  controllers   164 

Petroleum  engineers   355 

Petroleum  and  natural  gas  production  and 

prdcessing.....  •  

Petroleum  geologists,  5^e.- 

Geologists  •  •  •  355 

Petroleum  and  natural  gas  production  and 

processing   618 

Petroleum  refining     701 

Petrologists,  petrofeum  and  natural  gas 

production  and  processing  1  »....   6V% 
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Pharmacists  ....i  :  :   512 

Pharmaceutical  detailers,  see:  Drug  industry  .........  649 

Pharmaceutical  operators,  iee.- Drug'industry...^...  649 
Pharmaceutical  sales  representatives,  see:  Drug 

industry  /   ,649 

Pharmacologists,  see:  Life  scientists   366 

Photocheckers  and  assemblers,  see:  Photographic 

laboratory  occupations   .  78 

Photoengravers,  printing,  see: 

Printing  occupations  .^   51 

Printing  and  publishing     ^^6 

Photogeologists,  see:  Pet^;*oIeum  and  nat^jfal  gas 

{production  and  processing   618 

Photographers    588 

Photographic  laboratory  occupations   77 

Photographic  models,  see:  Models   238 

Photographic  technicians   693 

Phototypesetters,  printing   48 

Physical  geographers     522^ 

Physical  meteorologists  ,   359 

Physical  oceanographers   361 

Physical  scientists   375 

Physical  therapists   498 

Bhysical  therapist  assistants  and  aides   500 

Physicians   463 

Physicists  

See  also:  .         /  ^  ^ 

Electronics  manufacturing  J.   653 

Offtett  machine'and  computer  manufacturing  693 

Phy sicistsrtifeal  t h ,  nuc lear  ^  nergy  688 

Piano  and  organ  tuners  and  repairers   435 

Piano  technicians  .*   435 

Piano  tuners   435 

Picker  tenders,  textile  mill  products   710 

'^cklers,  forge  shop     •  69 

Piercing-mill  operators,  iron  and  steel   669 

Pill  and  tablet  coaters,  drug  industry   649 

Pilots  and  copilots   294 

Pinsetting  machine  mechanics,  s^:  Bowling-pin- 

machine  mechanics   412 

Pipefitters?.    /.   281 

See  also:  "  ' 

.   Industrial  chemical  industry   662 

Iron  and  steel  industry   670 

Paper  and  allied  products  industry   698 

Pipe-organ  technicians   ^35 

Placement  counselors,  college   541 

Plainclothes  officers,  see:  Police  officers   193 

Planer  mill  graders,  lumber  mill  .wy   676 

Planer  operators,  lumber  mill   676 

Planetologists,  5^^;  Geophysicists  yf-    358 

Planning  counselors,  college  f...   541 

Plant  pathologists,  agriculture."  609 

Plant  physiologists,  agriculture  609 

Plasterers  •  • -v;-  •    2  8P 

Plasterers'  tenders  ^   261 
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Platemakers",  printing,  see: 

Printing  occupations  \    At 

Prilling  and  publishing  

Platers,  electroplaters....:  

S<r#  ikUO;  Aircraft,  missile ,  and  spacecraft 

•    HIMHUfH^iHlHtig  u ; , ,  

Plumbers  and  pipefitters....:  

See  (Usoj  • 

Aluminum  industry.....  

Drug  industry  

Motor  vehicle  and  equipment  manufacturing 

Podiatrists .:.  

Police  officers.  t... 

See  also:  State  police  officers  .I'.  

Policy  checkers,  see:  Statistical  cleilSs  

P61i8hers,  motor  vehicle  and  equipment 

•  manufacturing  '^i  

Political  geographers  

Political  scientists  

Pond  workers,  lumber  i^ills.   

Pony  edgers,  lumber  mills  

-  Portrait  photographers..    

Postal  clerks  ^  

Postal  ii^spectors.:?    

Postal  service  occupations  

Posting  clerks,  see:  Statistical  clerks  

Postmasters  w  \  

Pot  liners,  see:  Aluminum  industry  

Pot  tenders,  see:  Aluminum  industry  

Pourers,  5e^.*  .  ^ 

%  FouQdri(^s    

Motor  vehicle  and  equipment  manufacturing 
Power  dispatchers,  electric  powei\^. 
Power  hammer  operafors,  aircpaff,  mi 

spacecraft  

Power  shear  Operators,  aircraft,  missile,  and 

spacecraft  ^^HT.    

Power  truck  operators  ^  

5ee.a/5o.- Trucking  industry  L  

Powerplant  occupations,  electric  power  

Powerplant  operators,  drug  industry  

Practical  nurses,  licensed   

Preparation  plant  central  control  operators,  see: 

Coal  mining  

Pitshift  examiners,  coal  mitiing  ^  

Press  operators,  forge  shop  

Pressers,  apparel..  

Press  operators,  printing,  see: 

Printing  occupations  .^..............j  

Printing  and  publishing  7..  

Priests,  Roman  Catholic  

Pfi^  developers,  machine,  see:  Photographi 

laboratoi^  occupations  

Printer  operators,  see:  Photograph  ic  laboratory 

occupations  

Printer-slotter  0(>erators,  paper  and*  allied 

products....*  ..1  ..jj...... 


Paf^e 


634 
649 
682 
466 
193 

106 


lissile,  and 


675 
589 
99 
779 
779 
106 
779 
633 
632 

658 
681 
724 

628 

628 
79 
743 
721 
649 
490 

616 
615 
68 
639 


i:. 


53 
706 
547 

78 

78 

698 


Printers,  see:  Photographic  laBt>r^ry 

occupations  

Printing  ixid  publishing  

Printing  occupations  

Printing  press  operators  and  assistantsjjee.- 
PMnting  occupations  .... 

Printing  and  publishing  ;  ./..^<*rf.. 

Private  duty  nurses  .JzrS^,  

Private  household  service  occupations  

Private  household  workers  

Process  engineers,  paper  and  allied  products  

Procurement  clerks,  see:  Stock  clerks.  

^Produce  clerks,  see:  Retail  food  stores  

Produce  packers,  agriculture  

Produce  sorters,  agriculture  

Producer-directors,  program,  radio  and  television 

Productioi\  managers,  advertising  

Pr^uction  managers,  apparel  ,  

Production  painters  »  

See  also:  Aircraft,  missile,  and  spacecraft 

^^js^  manufacturing  

Pr^uction  planners,  aircraft,  missile,  and 

spacecraft^...  >  «  

Production  technicians,  see: 

Engineering  a'lld  science  technicians  

Printing  and  publishing   

Program  assistants,  radio  and  tely^ision  

Program  directors,  radio  and  television  

Programmers,  electronic  computer  

See  also:  Office  machine  and  computer 

manufacturing  :  '  

Proof  machine  operators,  see:  Bank  clerk^  .  

Proofreaders,  printin^and  publishing  

Property  handlers,  racno  and  television  

Protective  iind  Related  service  occupations'.  

Protestant  ministers  ^. . . . . :  j.  

Psychiatric  arfdes,  see:  Nursing  aides  

Psychiatric:  social  workers  

Psy c ho logists    

Public  librarians. ..f!  '  

Public  relations  workers  ,  

Public  works  inspectors... 
Pumpers,  petroleum  and  natui^ 

Pumpers,  petroleum  refining  

Punch  press  operators,  see:  'V 

Aircraft,  missile,  and  spacecraft  manufacturing 

Electronics  industry  

Purchasing  agents  ^. 

Pursers,  5ee.*  " 
Merchant  marine  industry. 
Merchant  officers  


53 
70iS 
'488 
183 
183 
699 
108^  . 
752 
604 
604  • 
731 
133 
639 

81 

628*^ 

628 

387 
706 
731 
731 
1 13 

693 

118 

706' 

732  ' 

186 

544 

492 

563 

5-28 

221 

153 

197 

619 

701 

628 
654 
156 

728 
302 


Quality  control  chemists,  aluminum  indusy^.  «  634 


Rabbis  

ack  clerks 
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hotel . 
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545 
97 
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Rsuliiation  monftors,  nuclear  energy  ...   688 

Radiation  physicist$,  nuclear  energy    688 

Radio  and  television  ^announcers.,...   596 

Radio  and  television  broadcasting  occupations   730 

Radio  officers,  5ee:  ^ 

Merchant  marine  industry  f   728 

Merchant  marine  officers....    302 

Radio' service  t^chni^isms   439 

Radiographers,  .  • 

Aluminum  industry    634 

"  Nuclear  energy;.   688 

Radioisotope-production  operators,  nuclear 

energy..   688 

Radiologic  (X-ray)  tfechnolofists.*   483 

RadidlWgical  physicists,- nuclear  energy   688 

,  Railrpah' conductors   31 1 

Railroad  industry   735 

1^1  road  occupations   3  09 

Range  .cbnservationists,  see:  Range  managers ........  337 

Range  ecologists,  see:  Rai^ge  managers   337  bRespiratory  therapy  workers 


Range  managers...   337 

Range  scientists,  iee;  Range  managers   337 

Real  estate  agents  and  brokers     240 

Realtors.....;...,  ^   240 

^.Receipt  clerks,  merchant  marine  industry   728 

Receiving  clerks,^  5ee.'  Shipping  and '.receiving 

clerks....-  y  •   104 


101 
106 
383 
557 
558 


Receptionists  

Recordkecliers,  5e^ Statistical  clerks.....  

Recording  technicisms,  radio  and  television........ 

Recreation  administrators. .............  V •♦^z " 

Recreation  educators . .:  ••••i Jv!- •  ••^•^^ 

Recreation  program  leaders  iC^...  55^ 

Recreation  specialists,   -557 

Recreation  supervisors.  •  557. 

'  Recreation  workers   5^7 

Reference  librarians^.  .:.  .!...r^«».y.2  s>....  221 

Refmery  op^tors,  petroleum  ..^.t......  701 

Refrigeratidn-^(gineers,  see:  Merchant  marine 

sailors  ^^...i....-   305 

Refrigeration  mechanics  .....^    403 

*  Regional  geographers  ; . .  

^JR^gi^pal  planners  ......r-. ...... ...... 

ipRegist^red  nufies.....  -      

Registereci  repreSentativfes,  see:  Securities  sales 

,4     workers*.:.........;  •  ••   246 

Rehabilitation  counselors  539 

R^^nfbrcing  ironworkeirs...'.   273 

J^ieh  operators,  see:  AUimtnum  industry   632 

Rj^derers,  jee.vCpmmeicial  artists   577 

«  Repairers,  5ee;  • 

Appliance  repairers......../.^....   405 

Automobile  body  repaii-ers...  407 

Business  mabhine  repairers  ..v.. .'.   414 

Central  office  repairfcrs, -telephone   395 

Electric  sign  repairers..'.'  •  

J[pdustriai;machinel7  repairers  !>   424 


522 
158 
488 


Instrument  repairers.......*  •  

Jev^lry  repairers....  •  •  ••  

Locksmiths  ^. ....... 

Neon-sign  repairers  ■.   •  •  •  •  

Piano  and  organ  tuners  arid  repairers  

Shoe  repairers  ^ 

Telephone  and  PBX  repairers...  

Watch  repairers  

Report  clerks,  merchant  marine' industry.  

Reporters,  newspaper  —  •  •  

Research  dietitians   * 

Research  directors^  advertising  

Research  technicians,  jee.*  Agriculture  

Research  workers,  nrs^^tihg  

Reservation,  ticket,  and  passenig;er  agents,  airline.. 

Reservation  clerks,  hotel    

Residential  carriers,  mail  carpers.,  

Resilient  floor  layers,  see:  Floor  covering 

:  installers  :  ♦  


LC 


Resistance  welders 

Restaurant  industry.  •  •  ••. •'■  •  • 

Restaurant  managers   u.... 

Retail  food  stores  

Retail  trade  sales  workers.......:........  .;  ...9.......... 

Retouchers,  photographic  laboratory  occupations 
Rig  builders,  and  helpers,  petroleum  and  natural 

gas.:...  ,  "v  

Riggers  and  ^nachipe  movers,  ironwork6r%*.^*. ..«-.... 

Rigging  slingers,  logging.  

Rivejters,  aircraft,  missile,  and  spacecraft.........:  

Rock-dust  machine  operaftorsy jee.*  Coal  mining 
Rocket  assembly  mechai?ics,^rcraft^  niissile  aiid^ 

spacecraft  ••  •  r . .   

Rpd  workers,  see:  Surveyors.........  

RoH  turners,  iron  and  steel.................  ....  

Rollers,  iron  and  steel.  

Rolling  mill  operators,  see:  Aluminum  industry  

Roman  CathoHc  priests  V.  ; 

Roof  bolters,  see:  Coal  mining    

Roofers  v  •  

Room  and  desk  clerks,  hotel  

Rotary  auger  operators;  coa[  mining  .  .-^y 

Rotary  drillers,  petroleum  and ^atural  gas..  7. 

Rotjary  rig  engine  operators,  p^roleum  

Rougher  pulpit  operators,  iron  and  steel  I"  

Roughers,  Jee.'  Iron  and  steel.  '.    

Roustabouts,  petroleum  and  n^ral  gaSi.. ............. 

Route  drivers  :  ......i.;....  

Route  drivers,  baking  ....'.^  .  ..t...:  

Route  drivers,  laundry  and  drycleaftiing  

Route  sales  workers^  see:  Route  drivers:..  

Route  supervisors,  baking  fi.  

R*oving  tenders,  textile  mill  products............. 

Rural  carriers,  mail  carriers   

Rural  sociologist^,  agricuhurc  

>  :  . 


Page 
426 
428 
429 
420 
435 
437 
400 
445 
728 
593 
505 
133 
6l6 
'  148 
298  ,r 

97 
206 

268 
485 

85 
748 
748 
752  • 
242 

78 

619 
273  4 
675 
628 
615 

629 

391  . 
,670  f 

(668 

633 

547 

615 

284 
97 

615 
^619. 

619 

669 

669 

619 

244  . 

^43 

770 

244 

643 

710 

206 

610 
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Safety  engineers,  see: 

Coal  mining  

Insurance  industry •:  

Occupational  safety  and  health  workers.... 
Salary  and  wage  administrators,  personnel 

Sales'  occ  upatio'n^ . , ;  

Sales  representatives,  cadio.and  television.... 
Sales  >vorkers,  see: 

Automobile  parts  counter  workers  

Automobile  sales  workers  .....i., 

Automobile  sendee  advisors  

Computer  sales  workers  

Insurance  agents  and  brokers  /T...*  

Manufacturers'  sales  workers. 
Real  estate  agents'afid  broker 
Retail  trade  sajes  workers. 
Securities  sales  -worlcers  . . . . 
Wholesale  trade  sales  workers . 

Sample  makers,  appare  1      

SampLe-taker  operators,  peti^ofe.um  and  natural 

gas  

Sand  mixers,  foundries  

San^blasters,  forge  shop......  .V.....  \.. 

ScaJe  car  operators,  iron  and  steel  

Scalper  operatprs,  5^^;  Aluminum  industry........ 

Scenic  designers,  television  

School  counselors  

School  librarians  

'School  social  wprkers...  

Schoolteachers,  5ee.\  •*  ^ 

Agriculture...  

CoUeige  and  university  teachers  

Kindergarten  and  elementary  teachers  

Secondary  school  teachers..........  

Science  technicj^ns..'   

Scientific  and  technical  occupations  

Scientists,  environmental  

"^ciei|tists,  physicah^  

Scieritiks,  soil  \.    


Scouts,  petroleum  and  natural  gas  ^ 

Scrap  crane  operators,  iron  and  steel  

Screen  makers,  textile  mill  products  

Screen  printers,-  textile  milj  products    i 

Screen'printing  artists,  . textile  . mill  products  

Sealers;  eJectroqics  manufacturing.,  

^Seamen,  see:  Merchant  marine  sailors  *  

Second  assistant  engineers,  ^^^.v^erchant  marine 

"  officers  

Second  loaders,  logging...  r.  

Second  mates,  ^^^.'  MerjChant  marine  dfricers  

Secondary  school  teachers      

Secretaries  and  stenographers.../.  *.  

Securities  sales  workers  

Seed  analysts,  agriculture  

Seismologists,  see:  Geophysicists....  

Senior  typists  


Page 


5^ 

202 
^151 
226 
732 


227 
229 
231 
693 
234 
236 
240 
242 
246 
250 
637 

620 
658 
69 
66i5 
633 
732 
536 
221 
563 

609 
215 
211 
213 
386 
331 
355 
375 
368 
(619 
667 
710 
710 
710 
654 
304 

302 
675 
301 
?13 
.  102 
246 
610^ 
357 
109 


Separation  tenders,  see:  Coal  mining  

Service  advisors,  see:  Automobile  service  advisors 

Service  and  miscellaneous  industries  

Service  occupations  k  

Service  salesworkers,  see:  Automobile  service 

advisors  

Service  station  attendants,  see:  Gasoline  service 

station  attendants  

Service  station  mechanics  .'.  

Service  technicians,  computer  

Service  writers,  see:  Automobile  service  advisors.. 
Service  and  repair  occupations,  see:  Television 

and  radio  service  technicians  

See  also  listing  under  Repairers. 

Setup  workers  (machine  tools)  

Sewage  plant  operators...  

Sewing  machine  operators,  see:  ^  >. 

Apparel  industry  "f^.......*.  

Motor  vehicle  and  eC^uipment  manufacturing..... 

Shakeout  workers,  see:  Foundries  

Shear  operators,  iron  and  steel  ..." 

Sheet-metal  workers  :  

See  also:  '  ^ 

Ai^raft,  missile,  and  spacecraft 

manufacturing  

Railroad  shop  trades  

Shipping  checkers,  see:  Statistical  clerks 

Shipping  and  receiving  clerks  

Ship's  carpenters,  see: 

Merchant  marine  industry.. 
Merchant' marine  sailors .... 
Ship's  electricians,  5^^.'     '  - 

Merchant  marine  indu^ry  ^ 

Mecchaht  marine  sailors  IS 

Shirt  finishei;^,  laundry  and  drycleaning...  

Shoe  repairers  

Shop  trades,  railroads   

Shorthand  reporters    

Showrbom  models  

Shot  firers^  see:  Cozft  mining....  

Shotblafiters,  / 

Forge Mhop  occupations  ...y......  

Foundries  ^  

Shuttle  car  opierators,  see:  Coal  mining  

Signal  department  workers,  railroad  

Signal  maintainers,  railroad  

^gnal  installers,  railroad  \  

Silb^  screen  printers,  electronics  manufacturing  

Singers  ^  

Sketch, artists,  commercial  artists   

Skip  operators,  iron  and  steel.....  

Slasher  tenders,  textile,  mill  products    

Slate  roofers  ..^  

Slicing-and-wrapping  machine  operators,  baking... 
Slide  mounters,  see:  Photographic  laboratory 

occupations   

Shaking  pit  crane  operators,  iron  and  steel. 
Soaking  pit  operators,  aluminum  


Page 
616 
231 
•765 
166 

231. 

232 
232 
416 
231 

439 

,44 
84 

638 
682 
658 
668 
285 


628 
315 
106 
104 

727' 
305, 

727  ^ 

305 

770 

437  • 

314 

103 

238 

615 

69 
658 
615^ 
315 
315 
315 
654 
573 
577 
666 
710 
284 
643 

78 
668 
633 
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Social  scientists....-^...:   516 

Social  secretaries...*,...    "  103 

Social  service  2udes,...'...  ■   560 

Social  service  occupations.^....   534 

Social  workers   562 

Sociologists   531 

Soil  conservationists   339 

Soil  scientist^  ■■    

Soliil  eacth  geophysicists   357 

Sorters,  see:  Bank  clerks   1 1 8 

Sorters,  liiqiber  mills  v  675 

Sound  effects  techni^ans,  radio  and  television.   732 

Space  buyers,        Advertising  workers   ^  13^3 

Spacecraft  nianufacturing .occupations   626 

Special  agents,  see:  FBI  Special  Agents  .i.   1-88 

Special  librarians^,   222 

Speech  pathologists..  ,  ■   502 

Speed  operators,  iron  and^steelf....":  669 

Spd^er  tenders,  textile  mill  products.   710 

Spotters,  laundry  and  drycleaning   771 

Sprayers,  motor  vehicle  and  ^equipment 

manufacturing..... 5     682 

Sprinklei;  fitters,  see:  Plumbers  and  pipefitters   282 

Staff  officers,  see:  Merchant  marine  officers   302 

State  and  local  govemme^it  occupations  782 

State  highway  patrol  officers.....    ■■■  195 

State  police  officers    :  195 

State  troopsi^    ^^5 

Station  agents «  railroad  .316 

Stationary  engineers     82 

See  also: 

Aluminum  industry..    634 

Boiler  tenders   65 

Paper  and* allied  products  698 

Statistical  assistants..     106 

Statistical  clerHs   106 

Statisticians  •   372 

See  also: 

Electronics  manufacturing...,  653 

Motor  vehicle  and  equipment  manufacturing. ..680 

Steamfitters,  see:  Plumbers  and  pipefitters   282 

Steel  industty  occupations   665 

Steel  pourers^  iron  and  steel  :  ^  ■■■  668 

Stenographers...  ■  ■  

Stereotypers,  printing,  see: 

Printing  occupations     52 

"    Printing  and  publishing   706 

Stevedores  ,  ■ 

Stewardesses  

Stewards     297 

Still  pump  operators,  petroleum  refining   701 

Stock  chasers,  motor  vehicle  and  equipment 

manufacturing   682 

Stock  clerks......   108 

See  o/ifo.Retail  food  stores ,     752 

Stonemasons.  ;   ^55 

Stopping  builders,  coal  mining  ■  ■.  615 

Stove  tenders,  iron  and  steel  ..  -   666 


■f 


Stratigraphers,  see: 

Geologists  

*    Petroleum  and  natural  gas  production  and 

processing  ....^ 

Stretcher-leveler-operators  and  help^y aluminum 

industry  

Strippers,  printing  j^^.- 

Printing  occupations  

Printing  and  publishing  

Structural  ironworkers  

Student  activities  personnel,  college  student 

personnel  workers   -  

Student  advisors,  foreign,  college  student 

personnel  workers  

Student  financial  aid  personnel,  college  student 

personnel  workers  *  

Student  housing  officers,  college  student 

personnel  workers t  

jStudio  supervisors,  radio  and  television  

Stylists,  motor  vehicle  and  equipment  ^ 

manufacturing.  •  ■  ■  

SuSstation  operators,  electric  power  ......  

'  Supercalendar  operators,  paper  and  allied    ■  ^ 

-  products..^  

Surfacers,  ophthalmic  laboratory  technicians  

Surgical  technicians  

Surveyors  

See  also: 

Coal  mining  

.  Petroleum  and  natural  gas  production  and 

processing  .■  

Switchboard  operators,  electric  power^s??*^  

Switbhers,  petroleum  and  natural  gas.  

Synoptic  meteorologists  

Systems  analysts  

See  also: 

Office  machine  and  computer  manufacturing 

Paper  and  allied  products  industry  

Sfystems  operators,  electric  power  


Tablet  te^rs,  drug  industry..  

Tabulating  clerks  A  

'Tabulating  machine  operators  

Tailors,  apparel.  

Tape  librarians,  computer  operating  personnel... 
Tappers  and  helpers,  see:  Aluminum  industry  .... 

Taxicab  drivers  —  ■■ 

Teacher  aides  

TeacHers*  5^^."  ,  ^ 

College  and  university  teachers    

Dancing  '  ■  

High  school  teachers   

^  Home  economists    

Kindergarten  aiid  elementary  school  teachers. 

Music  -  


Page 

356 

618 

633 

50 
706 
273 

140' 

140 

140 

140  • 

732 

679- 
7Z4 

698 
76 
480 

390; 

616 

619 
721 
619  • 
359 
115 

693 
699 

724  . 


649 
106 
98 
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112^ 
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329 
217 

215 
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213 
551 
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>iJLry  1 


Secondary  school  teachers 

Smging....w....r...  1  

Vocational  teachers,  ^ricul ture    

Teaching  occupations   

Technical  illustrators,  see: 

Aircraft,  niissile,  and  spacecraft  manufacturing 

Electronics  manufacturing  /  

.  Technical  stenographers  

Technical  writers.'..^....  

I        See  also:  Electronics  manufacturing  

.  Technicians,  broadcasting  

Technicians^  dental  laboratory  

Technioians,  engineering  and  scieiace  

'  Technicians,  medical  record  ,  

Technicians,  televisipn  and  radio  service  

^-Telegraphers,  telephpners,  and  tower  operators, 

railroad  ,  

Telephone  and  PBX  installers  and  repairers  

Telephone  craft  occupations  

Telephone  industry   ' . . 

Telephone  installers  ^  

Telephone  line  and  cable  splicers  

Telephone  operators.....:   

Telephone  repairers....  ^    

Telephoners,  nGi^road  ^  

Television  and  radio  service  technicians  

Television  announcers....,  

Television  broadcasting  occupations'.  

Tellers,  banking  .-.  

Terrazzo  workers  

Testing  technicians,  paper  and  allied  products  

>  Textile  designers....>^  

""■^Textile  engineers  

J  Textile  mill  products  industry,...    

Textile  technicians  

Therapeutic  dietitians...  •.    

Therapists,  inhalation    :  

Therapists,  occupational...  :  

Therapists,  physical    

Therapy  and  rehabilitation  occupations..    

Therapy  assistants,  occupational  

Third  assistant  engineers,  see:  Merchant  marine 

officers.......  i   ,  

Third  mates,  see:  Merchant  marine  officers  

Thread  trimmers  and  cleaners,  apparel  

*  Ticket  agents,  air  transportation  t  

Ticket  sellers,^ee.'  Cashiers  

Tile  roofers.....  ."  

Tilesetters  !  

Timber  cruisers,  logging..  *  

Time  buyers,  5^e.'  Advertising  workers  

Tinners,  electronics  manufacturing  

^Tobacco  graders   

^^ooNand-die  makers....^    

See  also: 

«  Aircraft,  missile,  and  spacecraft 

manufacturing...^  :  .r..:.v." 


Page 
.  213 
.  573 

609 
.  211 

628 
653 
f03 
597 
653 
383 
455 
386 
478 
439 

317- 
400 
395 
738 
400 
398 
207 
400 
317 
439 
596 
730 
121 
259 
699 
710 
710 
709 
.710 
505 
485 
495 
498 
495 
497 

3i02 
301 
639 
298 

92 
284 
286 
674 
133 
t654 
610 

45 


628 


Office  machine  and  computer  manufacturing 
Tool  designers,  see:  Engineering  and  science 

technicians..,  

Tool  pushers,  see:  Petroleum  and  natural  gas 

production  and  processing  

Toolmakers,  electronic^  manufacturing  

Tower  operators,  railroad    

Tracers,  see:  Drafters  «  

Tractor  operators,  see:  Coal  mining  

Track  workers,  railroad  .V. .'.    . . 

Traffic  controllers,  airport  

Traffic  managers,  industrial    

'fraffic  managers,  radio  and  television :  

^Transcribing  machine  operators,  j^tf.' Typists......... 

Transit  clerks,  5ee.'  Bank  clerks  

Transmission  and  distribution  occupations, 

electric  power  ,  

Transmitter  technicians,  radio  and  television....  

Transportation  activities..^    


Transportation,  communication,  and  public 

utilities  

Travel  agents  

-Treaters,  5^^.' 

Petrolieum  and  natural  gas  

Petroleum  refining  

Treatrtient  plant  operators,  waistewater  

Trimmer  saw  operators,  lumber  mills  

Trimmers,  forge  shop......  

Trimmers,  hand,  apparel    

Trouble  locators,  telephone     

Trouble  shooters,  electric  power....  .-.  

Truck  lubricators,  see:  Trucking  industry  

Truck  mechanic  helpers,  see:  Trucking  industi^.... 
Truck  mechanics  

See  also:  Trucking  industry...  

Truck  mechanics  and  bos  mechanics.......  

Truckdriver  helpers  

Truckdrivers,  see:   .  ^  \ 

Baking  industry  i  »  

Coal  mining  industry    

Drug  industry  '.^  

Electronics  manufacturing  

Petroleum  refining    

Truckdrivers,  local  

Truckdrivers,  long-distance 

Trucking  industry  .\  

Tube  benders,  aircraft,  missile,  and  spaicebraft 

Tumbler  operators,  foundries...  iv  

Tune-up  mechanics,  see:  Automobile  mechanics... 

Turbine  operators,  electric  power  

Type  inspectors,  office  machine  and  computer 

manufacturing    

Typesetters,  hand,  printing,  see:  Printing  and 

publishing   

Typesetter  perforator  operators-  

Typists  


U 


817 

693 

.  -887^ 

619 
653 
317 
385 
615 
317 
290 
143 
731 
1,09 
118 

723 
3^3 
2«9 

714 
248 

619 

,  84^5:. 
675 
69 
639 
395 
725 
743 
743 
440 
743 
440 
743 

643 

616 

649 

655 

702 

3«'3 

325 

742  ^ 

628 

658 

409 

722 

694 

48 
703 
109 
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Underwriters^  insurance..-..'.  ...i    1 28 

See  also:  InswTQXice  industry  ;  762 
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University  librarians.   222 

University  teachers   215 

Upholsterers,       Furniture  upholsterers;....'........  70 

Upsetters,  forge  shop   '  68 

Urban  geographers    522 

Urban  planners   158 

Ujtility  hands,  see:  ^ 

Merchant  marine  industry     728 

♦Merchant  marine  sailors       306 


Varitypists..:   

Vending  machine  mechanics  

Vending  machine  route  drivers  

Veterinarians'.........  

See  also:   '    ■  ^ 

Agriculture   

Life  scientists..'.'.  

Videcvcontrol  technicians,  television  

Video  recording  technicians^  television.... 

Vocational  teachers,  see:  Agriculture.  

Vocational  counselors,^ 5e^;  Employment 

countelors  ,  •  

Vocanologists,  see:  Geologists.'..  


109 
442 
245 
467 

607 
366 
383 
383 
609 

538 
356 


W 


Wage-hour  compliance 'pfficers   2 00 

Waiters  and  waitresses...;-  ...V-.-..  :  1 74 

Warp  tymg  machine  tenders  ......Iv   710 

•  iVarper  tenders,  textile  mill  ^products   710 

Wash  box  attendants,  siee:  Coal  mining   616 

Washers,  j^^.' Trucking  industry   743 

Waste-disposal  workers,  nuclear  energy....   688 

Waste-treatment  operators,  nuclear  energy   688 

Wastewater  treatment  plant  operators   84 

Watch  engineers,  electric  power   722 

Watch  repairers  -   -^^5 


Watchmakers....    445 

Waterproof  workers,  5^^.*  Roofers   284 

Weavers,  textile  mill  products   7iO 

Welders  :.   85 

See  also: 

Aircraft,  missile,  and  spacecraft 

^      manufacturing  -   628 

^  Aluminum  industry   634 

Electronics  manufacturing..   655 

Office  machine  and  computer  manufacturing  694 

Welders,  maintenance  •   86 

Welding  machine  operators   -  86 

Well  pullers,  petroleum  and  natural  gas   620 

Wholesale  and  retail  trade..   746 

Wholesale  trade  sales  worj^cffsT/T^^N^   250 

Window  clerks,  postal  clerks.....   99 

Wipers,  see:  '        .  . 

Merchant  marine  industry....   727 

Merchant  marine  sailors   305 

Wire  draw  operators,  aluminum   633 

Wire  drawers,  iron  and  steel  -.•  669 

Wood  patternmakers,  foundry  occupations  ^  33 

Writers,  technical  .•   5-97 


X-ray  techfiologists,  radiologic     AS3 


Yard  brake  operators,  railroad   310 

'Yard  conductors  '  -  "   311 

Yard  couplers/helpers     3 10 

Yarder  engineers,  logging.:   675 

Young  adult /Services  librarians   221 


Zoologists,  see:  Life  scientists   366 
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Tomorrow's  Jobs 
Metal  Working  Occupations 
Printing  and'^ublistilng  Occupations' 
Factory  Production  Occupations 
Crerical  Occupations 
Office  Macliine  and  Computer  Occupa- 
tions . 
Banking  and  insurance  Occupations 
Business  Occupations 
Service  Occupations  > 
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Environmental  Scientists  and  Conserva- 
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Engineering  and  Related  Occupations 
Pliysical  and  Life  Scientists 
Mathematics  and  Related  Occupations 
Public  Utilities  Occupations 
Motor  Vehicle  and  Machinery  Repiairers 
Machine  Repairers  and  Operators " 
Small  Business  Occupations 
Health  Practitioners^ 


1955-28       Health  Occupations 

Dental  auxiliaries.. nursing,  therapy 

and  rehabilitation,  health  services 

administration 
1 955-2P       Health  Occupations 

Medical  technologists,  tephnieians. 

and  assistants;  dispensing  opticians; 

ophthalmic  laboratory  technicians; 
^  '  medical  record  personnel 

1955-30       Lawyers,  City  Managers,  and  Social 

Science  Occupations^ 
1955-31       Counseling  and  Related  Occupations 
1 955-32       Social  Service  Occupations 
1955-33       Performing  Arts  and  Entertainment 

Related  Occupations 
1955-34       Design  Occupations 
1955-35    .   Communications-Related  Occupations 
1955-36   '   Agriculture  and  Logging  and  Lumber 

>  Mill  Products  Industries 
1955-37       Energy  Producing  Industries 
1955-38       Petroleum  Refining.  Industrial  Chemical. 

Drug,  and  Paper  and  Allied  Products 

Industries 

1955-39   .    Aluminum.  Iron  and  Steel,  and  Foundry 

Industries  ^ 
1955-40       Aircraft.  Missile,  and  Spacecraft;  Office 

Machine  and  Computer:  and  Motor 

Vehicle  and  Equipment  V^nuifacturing 

Industries 

1955-41       Apparel.  Baking.  Laundry  and  Dry 
Cleaning,  and  Textile  and  Mill 
Products  Industries 

1955-42       Government  Occupations 


ORDER  FORM 


Please  send  the  foltowing  reprint(s)  from  the  Occupational  Outlook  Handbook. 
1978-79  Edition. 

Make  checks  payable  to  the  Superintendent  of  Documents. 

V 

-flUlOTE:  There  is  a  minimum  charge  of  $1  for  each  mail  order. 
A  discount  of  25  percent  will  be  allowed  pn  purchases  of  1 00  or 
more  copies  of  a  single  reprint  when  mailed  to  a  single  address.) 


Reprint  No. 

Quantity 

Name 

 1  .  «  ^  ^ — 

Firm^     Organ izati^on                     <^  >-      t  ^ 

Street  Address  \ 

City                    '^--^                 State               W  Z'P 

e 

*  'J 

^' 

Total  X  50  cents  =  $  ^  :  

X 

Please  send . 


Total  amount  $ . 


If  you  want 
^occupational 

outlook  \  then  order 

'  M  reprint 
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Acc»untaots  c     .   .8 or  22 

Actors anq  ^ctigBsses^  . .  33 

Actuaries  ^;  ^ ;  .^^^ . . .  3. . . ;  7  or  22 

^  Advertising j^^ri  ,  ; , . . .   8  or  35 

Aerospa«dijM  .20 

Agri<^ltiJtoflg^   -20 

Agriojjj^^^^gj^ : ; .  _   36 

Air  coridliiflOTM^ffl^Q^^         and  heating 

Aircraft/  nfrfaS^^Tn^  s t>a^         industry   .  40 

Airplane  Inejp^l^^^    16 

Airplane  gfctis^^j^^f^^^^^^^  16 

AlumlnuniJndj^iy  *  : .     . .  .  \  39 

Anthrppologisjg^,^  il  .  : .  .  30 

Apparel  iriduslirY^  i'.  . . .     41 

Appjiance reoaftfers  \  ...... .25 

Architects  r^^<^:^  •   34  • 

^  Armed  Forces 7!^  :^.   42 

Assenriblers  .  .    4 

Astronomers  . . :  1. . . .   .21, 

Automobile  body  repairers  24 

AutbmobileNmechanics  24 

Automobile  painters  24 

Automobile  parts  counter  workers  24 

Automobile  sales  workers  13 

Automobile  service  advisors  24 

Baking indOstry  .  .   .\   ,  ,41 

Banking  industry  ^   7 

Bank  clerks   7 

Bank  officers  and  mar^agers  ....   ,  7 

Bank^lers'.   .fT^Ts  ........  7 

Barbers  ^.  :\  26 

Bartenders  ..... .T    10 

•  Bellhops  and  bell  captains ^     9 

Biq^hemists  ^  ^    .21 

Biomedical  engineers  20 

Blacksmiths     2 

Blue-collar  worker  supervisors  ..........    4 

Boat-engine  mechanics  24 

Boilermaking  occupations   4 

Boiler  tenders    4 

Bookbinders  and  bindery  workers  ..............  3 

Bookkeeping  workers   •••••••  ^ 

Bowling-pin-machfne  mechanics.  :  .  25  ^ 

Brake  operators  (railroad)  17 

Bricklayers,  stonemasons,  and  marble  setters  ....  14 

Broadcast  technicians    20  or  35 

Building  custodians   9 

Business  machine  repairers    6  or  25 

5  ers   -  ^3829 
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Carpenters   .        f.  .  .77^  .14 

Cashiers  i   10 

*  Cement  masons  and  terrazro  workers   14 

Central  office  craft  occupsmons  (telephone)  23 

Central  office  equipment  installers  (telephone)  . .  .23 

Ceramic  engineers      20 

Chemical  engineers  .    !  2^ 

Chemists.  ...v  .........  21 

Chiropractors    27 

City  managers*   30 

Civil  aviation  industry   16 

Civil  engineers  1  .  .  20 

Claim  representatives     7 

Coal  mining  industry  >    37 

Collection  workers    .8' 

College  and  university  teachers  -.12 

College  career  planning  and  placement 

counselors   31 

College  student  personnel  workers  .  .  .   .31 

Commercial -artists  .  34 

Compositors  ^   3 

Computer  operating  personnel .    6 

Computer  service  technicians    6  or  25 

Conductors  (railroad)   17 

Construction  inspectors  (Government)  "  11 

Construction  laborers  14 

Cooks  and  chefs  V  1  10 

Cooperative  extension  service  workers  36 

Coremakers    2  or  39 

Correction  officers   11 

Cosmetologists  26 

Credit  managers    .  8 

Customer  servic^  occupations  (electric  power)  .  .  .23 

Dancers   .  .33 

Dental  assistants   .  .  r  28 

Dental  hygiehists  ,   .  .28 

Dental  laboratory  technicians   .28 

Dentists  .............  .27 

Diesel  mechanics  .  24 

Dietitians    32 

Dining  room  attendants  and  dishwashers  10 

Dispensing  opticians  29 

T)isplay  workers    .  .34 

Drafters  .  .  .  :  1  .  .  .-.   20 

Drug  industry   .38 

Drywall  installers  and  finishers  15 

EEG  technicians  29 

EKG  technicians    29 

Economists  ......  .J' ..    30 

Electric  power  industry  23  or  37 

Electric  sign  repairers/ .  .  .  .  .25 

Electrical  engineers   .20 

Electricians  (construction)   15 

Electronics  industry  * .  .    40 

^'Electroplaters   4  ' 

Electrotypers  and  stereotypers   3 

Elevator  constructors   .  14  ' 

Emergency  medical  technicians      .29 

Employnffent  counselors  .  ............  .»  31 

Engineering  and  science  technicians^    20 
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FB I  special  agents 
Farm  equipment  nnechanics 
Federal  civilian  government 

File  clerks    

Firefighters  

Flight  attendants  

Floor  covering  Installers   •  •  1^ 

Floral  designers 


11 
24 
42 
5 
11 
16 


34 


Food  counter  worl<ers   

Food  scientists    'H^^'lci 

^Foresters  ••'•••l! 

Forestry  technicians  ly  or 

Forge  shop  occupations  '  W  ' '  qq 

FouQdry  industry  .  .  .  .   2  or  39 

Funeral  directors^d  emOalmers  


Furniture  upholsterers 


26 
26 


G  asoline  service  station  attendants  24 

Geographers  

Geologists.  

Geophysicists  

Glaziers    

Guards  ..... 


11 


Health  and  regulatory  inspectors  (Government) 

Health  services  administrators  • 

tohans  •  •     •       •  r 

Home  economists  •  - '  

Homemaker-home  health  aides . 
Hotel  front" 


.11 

.28 
.30 
.32 
.32 


office  clerks  •   ^ 


Hotel  housekeepers  and  assistants  [•  •  •  •  ^ 

Hotel  industry  •  •     •  ^ 

Hotel  managers  and  assistants   ^ 

Industrial  chemicals  industry.  ^*  *  *oa 

Industrial  designers     


20 
4 
8 
4 

2 
^5 
15- 


Industrial  engineers  . .  

Industrial  machinery  repairers   

Industrial  traffic  managers  

Inspectors  (nrianufacturing)  

Instrument  makers  (mechanical)   

I  nstrument  repairers  .  ^  

Insulation  workers  •  • 

Insurance  agents  and  brokers  rori^ 

Insurance  industry    ' '  \q 

Intercity  busdrivers   '  "  V: 

Interior  designers    

Interpreter^       

Iron  and^frol  Industry  . ..    

IronwotWecs  '    ^  •  •  ••  


34 
35 
39 
14 


Jewelers. 


.26 


kindergarten  and  elementary  schoorteachers 


.12 


18 
18 

26 
17 


Line  installers  andcable  splicers  (telephone)  23 

Lithographers  

Local  transit  busdrivers  .  .  .  .  ^  

Local  truckdrivers  

Locksmiths  

Locomotive  engineers  

Logging  and  lumber  mill  industry  

Long  distance  truckdrivers  • 


•Machine  tool  operators   ^ 

Machinists,  all-round  ^     ^ 

<  Mail  carriery.    

Maintenance  electricians . . 

Manufacturers  sales  workers 

Marketing  research  workers 
.  Mathematicians  

Meatcutters    

Mechahic4l  engineers  ....  . 

Medical  laboratory  workers 

Medical  record  administrators 


.  4 
.13 
.  8 
.22 
.10 
.20 
.29 
.29 


Magical  record  technicians  and  clerks  29 

Merchant  marine  industry    

Merchant  marine  officers    

Merchant  marine  sailors   

Metallurgical  engineers  

Meteorologists  

Millwrights    

Mining  engineer^  

Models  r.  .  .,  

^^oldera  "  

Motion  picture  projectionists  

Motorvehicle  and  equipment  manufacturing 

indifetry .    

Motorcycle  mechanics  ........  *  ^3 

Musicians  


16 
...20 
...19 

  4 

. . . .20 

 33 

2  or  39 
.   .  .25 


N ewspaper  reporters  .  

Nuclear  energy  field  ..."  ^  •  •  • 

Nursing  aldes.^rderlies,  ^nd  attendants  


^  00 

O  ccupational  therapists     

Occupational  therapy  assistants  28 

Occupational  safety  and  health  workers  •  •  1 1 

Oceanographers    

Office  machine  and  computer  manufacturing  * 

.6  pr  4p 


) 


14 
29 


industry  ......   ^ 

Office  machine  operators  .   .o  or 

'  (Jpe^ratlng  engineers  (construction  nriachlnery 

operator$) ....  .0  /  

Operating  room  technicians  . .  . .  ^  

Ophthalmic  laboratory  technicians  •  -29 

Optometric assistants  . .    '  ' 

Optometrists.  -  

Osteopathic  physicians  • 


27 
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Landscape  architects  ;    •  -^^ 

Lathers    

Laundry  and  drycleaning  industry   '        Vn  ^ 

Lawyers     ""'^'''^l 

  •  •  •  {assistants  "  "  •  ^  ^  ^  •  ■  ^  *  ^  1 28  3  0  r^^Mtion/andlelsuiy^ervlce  workers  32 

 :28       '  \  Parking  attendants   .   o^r  al 

[   ;  21   Pattemmak^^ 


P^^jnter'S  and  paperhangers  .  .  

Paper  and  allied  products  Ind^istry 


15 
38 


Library-technicians  and  i 
Licensed  practical  nursj^s. 
Life  ftclftntlsts  


Personnel  and  labor  relations  workers   8 

Pest  controllers     9 

Petroieu'm  and  natural  gas  prbdujctlon  and,  ' 

gas  processing  industry   37 

PetroleunrfBnglneers       20 

Petroleum  reflning  industry  ...............  37  or  38 

Pharmacists  27 

.Photoeng ravers  v.  :   ...  3 

Photographers  3  or  35 

Photographic  laboratory  occupations   3 

Physical  therapist  assistants  and  aides  ..........  28 

Physlcal'therapists  ^  28 

Physicians    27 

i  Physicists    .21 

Piano  and  organ  tuners  and  repairers  26^ 

.  Plasterers    ;  15 

Plumbers  and  pipefitters  1 4 

Podiatrists     27 

Police  officer's    : .  1 1 

Politicaf  scientists .      30 

Postal  clerl<s   5 

Postal  Service   5 

Power  trucl<  operators   4 

Powerplant occupations  (electric power)  ....... .23* 

Printing  and  publishing  industry   3 

Printing  press  operators  and  assistants   *  3 

Private  household worl<ers  v  . . . .  9 

Production  painters   4 

Programmers     6  or  22 

.  Protestant  ministers  31 

Psychologists    30  or  31 

Put^liCN^elations  workers  . .   .8  or  35 

Purchasing  agents  . .      8- 

Rabbis  . .     31 

Radio  and  television  announcers  .'33  or  35 

Radio  and  television  broadcasting  Industry  .  .  33  or  35 

Radjologic  (X-tay)  technologists  2d 

Railroad  industry  .......   *  1 7 

Range  managers  v^^TTT  ^ ...  1 9  or  36  j 

Real  estate  agents  and  brokers   l3 

Receptionists    ^   5 

Registered  nurses   ,28 

Rehabilitatiorr  counselors  31 

Reservation,  ticket,  and  passenger  agents  16 

Respiratory  therapy  workers  29 

Restaurants  ,  . .  9  or  1 0 

Retail  food,  stores   1 0 

Retail  trade  sales  workers  . . . :    t3  ' 

i  Roman  Catholic  priests .......  ^  .  ..."  31 

Roofers;<»  .'^  /.   .T.  .....  14  ^ 

Route driVers  . .    .      .  .13or  18 

School  counselor^.  31 

Secondary  school  teachers  : .  .  t2 

Secretaries  and  stenographers'     5 

Securities  sales  workers  13 

Setup  worker's  (machine  t(M)Is)   .  2 

Sheet-metal  workers  . . .  .t    15 

Shipping  and  receiving  clerks  .  ,   5 

O   e  repairers  :   •  26 
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Shop  trades, (railroad)    i.  17 

Signal  department  workers  (railroad)  .\7 

Singers  ,  3a 

Social  scientists   30 

^Social  service  aides  .....  ^S    32 

Social  workers  ^ .  .   32 

Sociologists  30 

Soil  conservationists   .19  or  36 

Soil  scientists  .......   21 

Speech  p^hologists  and  audiologists  28 

State an(ypcal  governments  .....  r . .  .42 

State  polrce  ofltcers   11 

Station  afgents  (ralroad)  . . . . :    17 

Stationary  engineers  .      ............  :  4 

Statisticians  .-.VT    ,22 

Statistical  clerks     5 

Stock  clerks    5 

Surveyors   20 

Systems  analysts  ?  -.  .  .  .6pr^2 

,  I  • 

Taxicab drivers  ;  .  .   .  ."^8 

Teacher  aidi^s  12 

Technical  writers   .3  or*35 

Telegraphers,  telephbners,  and  tower  operators 

(railroad)  .  !   ...........  17 

Telephone  and  PBX  installers  and  repairers  .23 

Telephone  industry  .  .  .  .r^-.  23 

Telephooe  operators  23 

Television  and  radio  service  technicians   .26 

Textile  mill  products  industry  41 

Tilesetters    : ....  15 

Tool-and-die  makers  , .  2 

Track  workers  (railroad)   ..17 

Transmission  and  distribution  occupations. 

(electric' power)  .....    . :   .23 

Trave^agents-  ^-  •  -13 

Truck  mechahics  and  bus  mechanics  .24* 

Tr'ucking  industry-*!    18 

Typists   5 

^  Underwriters   7 

Urban  planners      34  \ 

Vending  machine  mechanics  25  ( 

Veterinarians  .  .  ^. ........  ^.27 

Waiters  and  waitresses  ^.J .  .  ^   . .  ..  10 

Waste  water  treatment  plant  operators   4 

Watch  repairers  ^  26 

Welders   .  2 

'Wholesale  trade  sale^  workers  >^.\  .............  1 3 
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BLS  Materials 
Useful  to 

Handl^k  Readers 

Occupational  Outlook  Qu^erly . . .  a*periodical  to  help  young 
people,  guidance  counselors,  education  planners,  and  train- 
"  Ing  officials  keep  abreast  of  occupational  employment  devel- 
opments between  editions  of  the  biennial  Occupational 
Outlook  Handbook.  The  Quarterly,  writteo^n  nontechnical 
language  and  illustrated  in  color,  containslTrticles  on  emerg- 
ing occupations,  training  opportunities,  salary  trends,  career 
counseling  programs,  and  th«  results  of  occupational  re- 
search conducted  by  BLS.  Price:  $4  for  a  1-year  subscription; 
$1  30,  single  copy.  (Must  be  ordered  from  the  Superintendent 
of  Docurjtents,  U.S.  Government  Printing  Office,  Washington, 
D.C.  20^2, .with  check  made  payable  to  the  Superintendent 

■  jof  Documents.)  \„ 

Occupational  Outlooic  for  College  Graduates,  1978-79  Edition, 

(Bulletin  1956) . .  .occupatior>al  outlook  information  about 
mora  than  100  jobs  for  which  an  education  beyond  high 
school  is  necessary  or  useful.  The  material  is  excerpted  from 
the  1 978-79  edition  of  the  Occupational  Outlook  Handbook 

■  (May  be  ordered  from  any  regional  office  of  BLS,  with  cJreck 
made  payable  to  the  Superintendent  of  Docuiments.)  '    .  ,  ^ 
Contact  BLS  regional  office  for  price. 

Occupational  Prolectlons  and  Training  Data,  (Bulletin  2020) 
-    a  report  with  detailed  statistics  on  employment  in  1 976, 
projectdd  requirements  for  1985,  average  annual  job  open- . 

ings  1976-85,  and  a  summary  of  available  statistics  on  the 
number  of  people  corh'pleting  training  in  each  field.  The  bul- 
letin discusses  ways  of  analyzing  supply  and  demand  data  tor 
educational  planning.  (May  be  ordered  from  any  regional 
*.  /l^ffM^f  BLS,  with  check  mad^^ayable  to  the  Superintendent 
. '  of  Documents.)  Contact  BLS  regional  office  for  price. 
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Education  and  Job  Leaflets . . .  a  series  of  five  leaf let^  listing 
jobs  that  require  specified  levels  of  education.  Titles  are: 
Jobs  tor  Which ... 

.  .;^a  High  School  Education  is  Preferred,  but  Not ^( 
Essential. 

/  . .  .a  High  School  Education  is  Generally  Required. 
..  .Apprenticeships  Are  Available. 
. .  .Junior  College.  Technical  Institute,  or  Other  Special- 
ized Training  Is  Usually  Required. 
. .  .  a  College  Education  Is  Usually  Required. 
For  each  job  listed,  infornnation  is  included  on  the  training 
'  required  and  the  enriployrrient  outlook.  (Free  f ronn  BLS  re- 
gional  offices.)  ^ 

Motivational  Leaf  lets ...  a  series  of  1 1  leaflets,  each  discuss- 
ihg  the  types  of  jobs  that  nnay  be  aC^ailable  to  persons  with  an 
interestor  proficiency  jn  a  particular  academic  subject  or 
field.  (Free  from  BLS  regional  offices.)  ^ 
Titles  are:  ' 
.Thinkingof  a  Clerical  Job?  |  -  .  ^ 

Ecology  and  Your  Career. 

English  and  Yojjr  Career.   ^  r 
^^oreign  Languages  and  Your  Career. 
Health  Careers  Without  a  College  Degree. 
Liberal  Arts  and  Your  Career. 
Math  and  Your  Career. 
'   •  The  Outdoors  and  Your  Career. 

Your  Job  as  a  Repair^er  or  Mechanic. 
Science  and  Your  Career. 
Social  Science  and  Your  Career. 

'  x<  ■ 

Looking  Aheacf  to  a  Career. .  .a  filmstrip  with  cassette  sound 
track  showing^mployment  trends  in  occupations  and  indus- 
tries. This  career  guidance  tool  explores  thb  many  aspects  of 
the  job  market  that  a  student  should  consldfer  when  choosing 
a  ciareerv  (Sold  only  by  BLS  regional  offices;  make  ch^ck 
payabM  to  the  Bureau  of  Labor  Statistics.)  Contact  BLS  re- 
oiohal  office  for  price.  \ 
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Mailing  Ust  ^ 

.  . .  upon  request,  your  regional 
office  will  add  your  name  to  Its 
mailing  list-annogncing  new  BLS 
publications.  * 

Bui^MU  of  Labor  Slattotles  Regional  OfflcM. 

;      it  . 


1603  Federal  Bldg.,  Qovemment  Center 
Boston,  Mass.  02203 

NewYorfc 

Suite  3400- 

1615  Broadwaj^.  New  York.  N.Y.  1 0036  ^ 

Philadelphia  ^ 

P.O.  Box  13309 

Philadelphia.  Pa.  19101  ^  . 

Atltfita 

1371  PeachtreeSt.  N.E. 
Atlanta.  0a.  30309 

Chlcaflo 

9th  Floor.  Fefderal  Office  BIdg. 

230Soutft  Dearborn  St..  Chicago.  III.  60604 

DaNas 

2nd  Floor.  556  Qrlffin  Square  BIdg. 
Dallas.  Tex.  75202 

Kansas  Ctty  ^ 

91 1  Walnut^t. 
KansasCity,  Mo.  64106 

San  Francisco      ,  ^ 

450  dolden  Qate  Ave. .  Box  3601 7 

San  Frarfcfsco.  Calif.  94102 
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